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Objectives

At the end of this presentation, clinicians 

will:

• Know the history of cannabis prohibition 

and legalization in the US. 

• Understand at a high level the current 

knowledge about health consequences of 

cannabis use.

• Be better able to respond to their patients 

who use cannabis in the context of 

legalization. 
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Why This is Important to Know

• To reduce the odds of harm to patients in our practices from the misinformation about both the 

harms and the benefits of cannabis use. 

• To reduce the odds of harm to clinicians from the ambiguous legal status of cannabis. 
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How We Got To Now
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How Marijuana Became Illegal in the US

• Until the early 1900s marijuana was included in the US Pharmacopeia

• Concerns in early 1900s about marijuana were at least partly driven by concerns about rising 

Mexican immigration and the rising influence of jazz music and jazz musicians. 

• 1916-1921. 29 states outlawed marijuana. 

• 1936. A church group financed a movie called “Tell Your Children” to teach people about the 

dangers of marijuana. The movie cautions parents that drug dealers will invite their children to 

jazz parties and get them hooked on marijuana. The movie’s title is later changed to “Reefer 

Madness.”

• 1937. The federal Marijuana Tax Act is passed. 
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Old Reefer Madness – Overstating Harms

• Non-violent marijuana-related crimes have sentences that can be harsher than violent non-drug 

crimes. 

• DEA says that no overdose deaths from marijuana have been reported1

• Based on animal studies of median lethal dose of intravenous THC, 4 grams of THC is the 

estimated lethal dose in 70 Kg human2

• 2010 study: An average joint of marijuana weighs about 0.33 gram and has upt 9% THC.
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1. Drugs of Abuse. A DEA Resource Guide. 2017 Edition

2. WHO Expert Committee on Drug Dependence Pre-Review. Delta-9-tetrahydrocannabinol. 2018



Consequences of Overstating Harms

• Proper double-blind randomized control trials never get done, partly due to categorization as 

Schedule 1. 

• Undermines the credibility of all communication regarding drug harms in general

• Undermines the credibility of those who question the credibility of claimed benefit. 
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U.S. Marijuana Legalization Timeline

1973

Oregon becomes first state to 
decriminalize possession of small 
amounts of marijuana

1996

California legalizes medical marijuana

1996–2000

Seven other states and Washington D.C. 
legalize medical marijuana

2012

Colorado legalizes recreational marijuana

June 2020

Recreational Marijuana is legal in 11 
states and Washington D.C. 

Additional 22 states have legal medical 
marijuana. 

Additional 6 states allow CBD oil only for 
medicinal purposes. 

In 11 states it remains fully illegal.
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Qualifying Conditions for Medical Marijuana in 
US States

Cancer Hepatitis C

Glaucoma Crohn’s Disease

HIV/AIDS Agitation in Alzheimer’s Disease

Cachexia ALS

Pain PTSD

Nausea Arthritis

Seizures/epilepsy Parkinson’s Disease

Multiple Sclerosis
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Political Response 

• 2003. California SB 420 prohibits physicians from being punished for recommending medical 

marijuana to patients. 

• 2009. Obama administration encourages federal prosecutors to refrain from prosecuting people 

who distribute medical marijuana in compliance with state laws.

• 2010. Washington state SB 5798 allows authorized healthcare professionals other than 

physicians to recommend medical marijuana for patients. 

• 2013. Obama administration’s "Cole memo" asks federal prosecutors to limit intervention in states 

that have legalized marijuana.

• 2018. Trump administration rescinds the Cole memo and other Obama administration policies 

regarding enforcement of federal marijuana laws in states that have legalized marijuana.

• U.S. House of Representatives Judiciary Committee approves Marijuana Opportunity 

Reinvestment and Expungement Act (MORE) Act of 2019, which would decriminalize marijuana 

at the federal level in the U.S.
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The Evidence For Benefit –
Selected Examples
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Cachexia/Anorexia

• Dronabinol is approved by the FDA for the treatment of cachexia in HIV/AIDS

• RCT (N = 243) comparing oral THC, oral cannabis extract, and placebo for the treatment of 

cancer-related cachexia showed no difference between treatment groups1

• RCT (N = 469) showed oral THC is inferior to Megace (megestrol) in cancer-related cachexia2
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1. Strasser F, Luftner D, Possinger K, et al. 2006. Comparison of orally administered cannabis extract and delta-9-tetrahydrocannabinol in treating patients with cancer-related anorexia-

cachexia syndrome: a multicenter, phase III, randomized, double-blind, placebo-controlled clinical trial from the Cannabis In-Cachexia-Study-Group.J. Clin. Oncol. 24(21):3394–400

2. Jatoi A, Windschitl HE, Loprinzi CL, et al. 2002. Dronabinol versus megestrol acetate versus combination therapy for cancer-associated anorexia: a North Central Cancer Treatment Group 

study. J. Clin. Oncol. 20(2):567–73



Epilepsy

• Cochrane Review1 in 2014 found:  

• Four randomized trial reports of cannabidiol (total n =48)

• Anti-epileptic drugs were continued in all studies. 

• Details of randomization were not included in any study report. 

• There was no matching of control and intervention groups. 

• The four reports only answered the secondary outcome about adverse effects. None of the 

patients in the treatment groups suffered adverse effects.
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1. Gloss D, Vickrey B. 2014. Cannabinoids for epilepsy. Cochrane Database Syst. Rev. 3:CD009270



Spasticity

• Nabiximols (Sativex) is approved by regulatory agencies in Europe and Canada for the treatment 

of spasticity related to MS 1,2

• Smoked marijuana or an oral extract may be efficacious in the treatment of MS-related spasticity 

3,4
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1. Novotna A, Mares J, Ratcliffe S, et al. 2011. A randomized, double-blind, placebo-controlled, parallel group, enriched-design study of nabiximols (Sativex), as add-on therapy, in subjects 

with refractory spasticity caused by multiple sclerosis. Eur. J. Neurol. 18(9):1122–31

2. Notcutt W, Langford R, Davies P, et al. 2012. A placebo-controlled, parallel-group, randomized withdrawal  study of subjects with symptoms of spasticity due to multiple sclerosis who are 

receiving long-term Sativex (nabiximols). Multiple Sclerosis 18(2):219–28

3. Corey-Bloom J, Wolfson T, Gamst A, et al. 2012. Smoked cannabis for spasticity in multiple sclerosis: a randomized, placebo-controlled trial. Can. Med. Assoc. J. 184(10):1143–50

4. Zajicek JP, Hobart JC, Slade A, et al. 2012. Multiple sclerosis and extract of cannabis: results of the MUSEC trial. J. Neurol. Neurosurg. Psychiatry 83(11):1125–32



Chemotherapy-induced Nausea Vomiting

• Dronabinol (oral THC) and nabilone (an oral THC analog) are approved by the FDA for the 

treatment of chemotherapy-induced nausea and vomiting 1,2

• The studies that formed the basis of this approval had small n but clearly better response to oral 

THC compared to placebo and to prochlorperazine. 

• Even as far back as 1990, of those oncologists who believed they had sufficient information to 

compare the anti-emetic effect of oral vs. inhaled THC, 44% believed inhaled THC was superior 

while 13% believed dronabinol was better 3
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1. Sallan SE, Zinberg NE, Frei E 3rd. 1975. Antiemetic effect of delta-9-tetrahydrocannabinol in patients receiving cancer chemotherapy. N. Engl. J. Med. 293(16):795–97

2. Sallan SE, Cronin C, Zelen M, Zinberg NE. 1980. Antiemetics in patients receiving chemotherapy for cancer: a randomized comparison of delta-9-tetrahydrocannabinol and 

prochlorperazine. N. Engl. J. Med. 302(3):135–38

3. Annas: 438. See also, Doblin RE, Kleiman MA. Marijuana as Antiemetic Medicine: A Survey of Oncologists’ Experiences and Attitudes. J Clin Oncol, 1991; 9: 1314–19



Crohn’s Disease

• RCT (N = 21) showed no difference in remission but suggested symptomatic improvement 

cannabis cigarette group 1

- no objective measures (i.e., endoscopic biopsies) were evaluated. 
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1. Is Marijuana Legalization Economic Salvation Or Hype? Forbes.com. Nov 25.2018. Accessed Aug 3, 2020

2. Cannabismarketcap.io. Accessed Aug 3, 2020. 



Pain

• Large and moderately sized RCTs have demonstrated the efficacy of nabiximols or an oral 

cannabis extract to treat neuropathic pain 1,2,3

- But not all trials have been positive (NCT01606202; NCT00710424)

• Smaller trials of limited duration (5 days) have suggested that smoked marijuana may be 

efficacious in treating neuropathic pain 4,5,6
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1. Serpell M, Ratcliffe S, Hovorka J, et al. 2014. A double-blind, randomized, placebo-controlled, parallel group study of THC/CBD spray in peripheral neuropathic pain treatment. Eur. J. Pain 

18(7):999–1012

2. Rog DJ, Nurmikko TJ, Friede T, Young CA. 2005. Randomized, controlled trial of cannabis-based medicine in central pain in multiple sclerosis. Neurology 65(6):812–19

3. Berman JS, Symonds C, Birch R. 2004. Efficacy of two cannabis based medicinal extracts for relief of central neuropathic pain from brachial plexus avulsion: results of a randomised

controlled trial. Pain 112(3):299–306

4. Abrams DI, Jay CA, Shade SB, et al. 2007. Cannabis in painful HIV-associated sensory neuropathy: a randomized placebo-controlled trial. Neurology 68(7):515–21 

5. Ellis RJ, Toperoff W, Vaida F, et al. 2009. Smoked medicinal cannabis for neuropathic pain in HIV: a randomized, crossover clinical trial. Neuropsychopharmacology 34(3):672–80 

6. Ware MA, Wang T, Shapiro S, et al. 2010. Smoked cannabis for chronic neuropathic pain: a randomized controlled trial. Can. Med. Assoc. J. 182(14):E694–701



Green Rush – Overstating Benefits

• Across US states, medical cannabis has 15 qualifying conditions, but the evidence base for most 

of them is limited in both quantity and quality.

• Overstating of financial benefit to states1

- Tax revenue decreases as prices fall 

• Cannabis stocks (direct and indirect) have a total market capitalization of $56.6 billion2
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1. Is Marijuana Legalization Economic Salvation Or Hype? Forbes.com. Nov 25.2018. Accessed Aug 3, 2020

2. Cannabismarketcap.io. Accessed Aug 3, 2020. 



The Health Consequences of 
Legalization
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Prevalence of Cannabis Use

• States that have legalized medical or recreational marijuana have higher rates of use than those 

where all forms of marijuana remain illegal1,2,3

• However, legal-marijuana states had higher rates of use even before legalization2, suggesting 

more permissive attitudes towards cannabis.
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1. Choo EK, Benz M, Zaller N, et al. 2014. The impact of state medical marijuana legislation on adolescent marijuana use. J. Adolescent Health 55(2):160–66

2. Wall MM, Poh E, Cerda M, et al. 2011. Adolescent marijuana use from 2002 to 2008: higher in states with medical marijuana laws, cause still unclear. Ann. Epidemiol. 21(9):714–16

3. Cerda M, Wall M, Keyes KM, et al. 2012. Medical marijuana laws in 50 states: investigating the relationship between state legalization of medical marijuana and marijuana use, abuse and 

dependence. Drug Alcohol Dep. 120(1–3):22–27



Teen Cannabis Use

• Decades worth Monitoring the Future survey data shows inverse relationship between risk 

perception and marijuana use among teens.1

• However, studies have failed to find a measurable effect of medical  legalization on teen use.2,3,4

• A large meta-analysis (n = 1.4 million) found that medical legalization was not associated with 

change teengage use of marijuana, but recreational legalization was correlated with a decrease 

in odds of use, including odds of frequent use.5
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1. Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. 2010. Monitoring the future: national survey results on drug use, 1975–2009. Volume I: secondary school students. NIH Publ. No. 

10–7584. Natl. Inst. Drug Abuse

2. Choo EK, Benz M, Zaller N, et al. 2014. The impact of state medical marijuana legislation on adolescent marijuana use. J. Adolescent Health 55(2):160–66

3. Wall MM, Poh E, Cerda M, et al. 2011. Adolescent marijuana use from 2002 to 2008: higher in states with medical marijuana laws, cause still unclear. Ann. Epidemiol. 21(9):714–16

4. Lynne-Landsman SD, Livingston MD, Wagenaar AC. 2013. Effects of state medical marijuana laws on adolescent marijuana use. Am. J. Public Health 103(8):1500–6

5. Anderson DM, Hasen B, Rees DI, et al. 2019. JAMA Pediatr. 173(9):879-881



Unintentional Pediatric Cannabis Exposure

• A retrospective cohort study1 of unintentional exposure in children aged 0-9, done at a tertiary 

care children’s hospital and regional poison center in Colorado, found: 

- Rate of unintentional pediatric exposures nearly doubled in the two years after legalization

- Inadequate child supervision and improper storage of edible products were the factors most 

responsible for the exposures

- Median age of exposure was 2 years for hospitalizations and 2.4 years for poison center calls. 

1. Wang GS, Marie-Clare LL, Deakyne SJ, et al. AMA Pediatr. 2016;170(9):e160971

PROPRIETARY AND CONFIDENTIAL



Impact on Opioid Use

• No study of cannabis or cannabinoids for chronic pain has shown that cannabis use allows 

patients to lower their dose of opioid analgesics

• However, various population-level studies show correlation between marijuana legalization and 

decrease in prescription opioid use 

- Medical cannabis laws are associated with significant reductions in opioid prescribing in the 

Medicare Part D population1

- State implementation of medical marijuana and recreational marijuana laws was associated 

with a 5.88% and 6.38% lower rate of opioid prescribing for Medicaid enrollees 2

- Medical cannabis laws are associated with 24.8% lower state-level opioid overdose mortality 

rates3
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1. Bradford AC, Bradford WD, Abrahm A, Adams GB. 2010.  JAMA Intern Med. 178(5): 667–672

2. Wen H, Hockenberry JM. 2018. AMA Intern Med. 178(5):673-679

3. Bachhuber MA, Saloner B, Cunningham CO, et al. 2014. JAMA Intern Med. 174(10):1668-1673



Cannabis and Driving

• Marijuana is the most common illicit drug reported in MVAs

• However, culpability between cannabis intoxication and MVAs is not as strong alcohol and MVAs1

• While marijuana use is shown to impair multiple cognitive and motor abilities in the lab2, 

experienced smokers who drive on a set course show almost no functional impairment under the 

influence of marijuana, except when it is combined with alcohol3

• Studies show that drivers with alcohol intoxication tend to drive more rashly while those with 

cannabis intoxication drive more cautiously that instructed. 

1. Kelly E, Darke S, Ross J. 2004. A review of drug use and driving: epidemiology, impairment, risk factors and risk perceptions. Drug Alcohol Rev. 23(3):319–44

2. Sewell RA, Poling J, Sofuoglu M. 2009. The effect of cannabis compared with alcohol on driving. Am. J. Addict. 18(3):185–93

3. Sutton LR. The effects of alcohol, marihuana and their combination on driving ability. J Stud Alcohol. 1983 May;44(3):438–445
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Known Health Effects of Cannabis 
Use 
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THC Pharmacokinetics

• Inhaled route

- Onset of psychotropics effects: seconds to minutes

- Peak: 15-30 minutes

- Duration: 2-3 hours 

• Oral route

- Onset: 30-90 minutes

- Peak: 2-3 hours

- Duration: 4 – 12 hours
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Acute Effects of Cannabis on Cognition

• In infrequent users, marijuana use causes impairment of attention and concentration, and 

executive function for up to 6 hours after use.1,2

• In chronic, daily users of cannabis, acute abstinence results in greater cognitive impairment than 

acute use.2

• Marijuana use results in slower response time in tasks of simple reaction time.3
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1. Radhakrishnan R, Wilkinson ST, D’Souza DC. 2014. Gone to pot—a review of the association between cannabis and psychosis. Front. Psychiatry 5:54

2. Crean RD, Crane NA, Mason BJ. 2011. An evidence based review of acute and long-term effects of cannabis use on executive cognitive functions. J. Addict. Med. 5(1):1–8

3. Hunault CC, Mensinga TT, Bocker KB, et al. 2009. Cognitive and psychomotor effects in males after smoking a combination of tobacco and cannabis containing up to 69 mg delta-9-

tetrahydrocannabinol (THC). Psychopharmacology 204(1):85–94



Addiction

• One in 10 marijuana users will develop dependence1

• Marijuana dependence is the most prevalent substance-abuse diagnosis, excepting alcohol and 

tobacco dependence2

• The lifetime dependence rate of marijuana is generally lower than the rates of other drugs, 

including alcohol, heroin, and cocaine3
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1. Hall W, Degenhardt L. 2009. Adverse health effects of non-medical cannabis use. Lancet 374(9698):1383–91

2. Substance Abuse and Mental Health Services Administration. 2014. Results from 2013 national survey on drug use and health. Rockville, MD: Substance Abuse and Mental Health Serv. 

Admin

3. Anthony JC, Warner LA, Kessler RC. 1994. Comparative epidemiology of dependence on tobacco, alcohol, controlled substances, and inhalants: basic findings from the National 

Comorbidity Survey. Exp. Clin. Psychopharmacol. 2(3):244–68



Persistent Effects of Cannabis on Cognition

• Early evidence showed that cognitive deficits associated with marijuana use resolved by day 28 

of abstinence1

• More recent studies show subtle, persistent cognitive deficits despite prolonged abstinence2,3

• The Dunedin Study4, which followed 103M7 individuals for 38 years, showed persistent marijuana 

use was associated with six-point decline in IQ

- The decline was greater when use began in adolescence

- The decline did not reverse after use was stopped

1. Pope HG Jr, Gruber AJ, Hudson JI, et al. 2002. Cognitive measures in long-term cannabis users. J. Clin. Pharmacol. 42(11 Suppl.):41S–7S

2. Bolla KI, Eldreth DA, Matochik JA, Cadet JL. 2005. Neural substrates of faulty decision-making in abstinent marijuana users. NeuroImage 26(2):480–92

3. Schweinsburg AD, Nagel BJ, Schweinsburg BC, et al. 2008. Abstinent adolescent marijuana users show altered fMRI response during spatial working memory. Psychiatry Res. 163(1):40–

51

4. Meier MH, Caspi A, Ambler A, et al. 2012. Persistent cannabis users show neuropsychological decline from childhood to midlife. PNAS 109(40):E2657–64
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Psychosis

• Marijuana intoxication is associated with transient psychosis-like effects

• Chronic daily use of marijuana has been associated with a persistent psychotic disorder 

indistinguishable from schizophrenia1

• Current evidence suggests that marijuana use is neither necessary nor sufficient to cause 

schizophrenia2

1. Radhakrishnan R, Wilkinson ST, D’Souza DC. 2014. Gone to pot—a review of the association between cannabis and psychosis. Front. Psychiatry 5:54

2. Arseneault L, Cannon M, Witton J, Murray RM. 2004. Causal association between cannabis and psychosis: examination of the evidence. Br. J. Psychiatry 184:110–17

PROPRIETARY AND CONFIDENTIAL



Pulmonary Effects

• While cannabis users smoke a fraction of burnt plant material compared to tobacco smokers, 

some evidence suggests higher levels of carcinogens and tars in cannabis cigarettes than in 

tobacco cigarettes1

• After adjusting for tobacco use and other potential confounders, some2,3 but not all4 studies 

implicate cannabis use as a risk factor for lung cancer.

• Chronic cannabis use may lead to symptoms of bronchitis5, but moderate marijuana use does not 

seem to be associated with these symptoms.6

1. Aldington S, Harwood M, Cox B, Weatherall M, et al. 2008. Cannabis use and risk of lung cancer: a case-control study. Eur. Respir. J. 31(2):280–86

2. Callaghan RC, Allebeck P, Sidorchuk A. 2013. Marijuana use and risk of lung cancer: a 40-year cohort study. Cancer Causes Control 24(10):1811–20

3. Hashibe M, Morgenstern H, Cui Y, et al. 2006. Marijuana use and the risk of lung and upper aerodigestive tract cancers: results of a population-based case-control study Cancer Epidemiol. 

Biomark. Prev. 15(10):1829–34

4. Joshi M, Joshi A, Bartter T. 2014. Marijuana and lung diseases. Curr. Opin. Pulm. Med. 20(2):173–79

5. Pletcher MJ, Vittinghoff E, Kalhan R, et al. 2012. Association between marijuana exposure and pulmonary function over 20 years. JAMA 307(2):173–81

6. Wu TC, Tashkin DP, Djahed B, Rose JE. 1988. Pulmonary hazards of smoking marijuana as compared with tobacco. N. Engl. J. Med. 318(6):347–51 
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In a Nutshell

• Legal status of a drug is a societal decision. It may or may not be grounded in science to different 

degrees at different eras

• Cannabis is not as dangerous the prohibitionists would have us believe

• Cannabis is not as benign as its proponents want us to believe

• Prevalence of health effects of cannabis is likely to increase with greater use

• Legalization is likely to make patient more open about their cannabis use. 

• Health risks of cannabis are grounded in science and healthcare professionals must remain 

focused on these irrespective of legality of cannabis. 
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What Should Clinicians Do? 

• Adopt a matter-of-fact, non-judgmental and pragmatic approach to cannabis use in your patients. 

• Screen all patients for use of any cannabis products (similar to alcohol and tobacco). 

• If you prescribe or recommend cannabis, beware that you remain at risk of federal action. 
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What Should Clinicians Do? (continued) 

• If you don’t recommend/prescribe cannabis but are aware that your patients use it, have an 

informed discussion with them about the health benefits and risks.

- The fact that the legality of addictive substances is irrelevant to their health consequences. 

• Discuss with the patients the risk of federal action against them. 

• Document results of screening, of discussion of health consequences and potential federal legal 

consequences. 
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Questions & Comments 
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