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An objective review of 
a controversial drug 
Even though we have been talking about marijuana 
in workers’ compensation for several years, there 
are many more questions than answers, and 
misconceptions about the safety and efficacy of 
cannabis abound. 

Common misconceptions include:
• ‘Medical’ and ‘recreational’ marijuana products 

are different.
• Cannabidiol (CBD) is legal.
• Marijuana can be prescribed by physicians in 

states that have adopted medical marijuana laws.
• Cannabis addiction is rare.
• There is good evidence to support the use of 

cannabis for a breadth of medical conditions.
• Cannabis represents a solution to the opioid 

epidemic.

This paper will review medical considerations 
surrounding marijuana and seeks to equip workers’ 
compensation professionals with a good understanding 
of what we know—and don’t know—about marijuana 
from a medical perspective.

F

F Cannabis addiction 
is rare.

Cannabidiol 
(CBD) is legal.

True or False?
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The current landscape
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Thirty states, the District of Columbia, Puerto Rico 
and Guam have legalized marijuana in some form, 
including ‘medical marijuana’. Nine states, the 
District of Columbia, Puerto Rico and Guam have 
legalized marijuana for recreational use.1 

There has never been as widespread acceptance 
of marijuana in the United States as there is today. 
Whereas 12% of respondents supported the 
legalization of marijuana in 1969,2 support has 
grown to 63%, according to a recent Quinnipiac 
University poll. Additionally, 93% of respondents 
support its use for adults with a medical 
prescription by a physician.3  

Marijuana and cannabidiol continue to be classified 
as Schedule I drugs under the Controlled 
Substances Act and, therefore, are illegal to 
manufacture, distribute or dispense.4 Even in states 
that allow for medical marijuana, doctors cannot 
prescribe it, although they can recommend it or 
certify that a patient meets the state criteria for its 
medical consumption. 

“  The cannabis market represented $7.2B in 2016 and is expected to 
reach $24.5B by 2020.5”

Marijuana is big business. The cannabis market 
represented $7.2B in 2016 and is expected to reach 
$24.5B by 2020.5  Analysts have estimated that this 
number could grow to $75B in 2030 if marijuana 
achieves legal status nationally.6  Some of the 
largest alcoholic beverage companies, such as 
Constellation Brands, Heineken and Coors Molson, 
are investing in the cannabis industry.7

Despite our national interest in marijuana, a recent 
headline captures our current level of understanding: 
American’s view of marijuana is rosy, and unscientific.8  
The article summarizes research published in the 
Annals of Internal Medicine that shows how inaccurate 
are the public’s perceptions of the health benefits of 
marijuana. In addition, there is a growing concern that 
the legalization and societal acceptance of marijuana 
has led to a false sense of safety in which many of the 
known adverse effects of marijuana are ignored.

It doesn’t help when we refer to marijuana as ‘medical’ 
or ‘recreational’. These are social or legal constructs, 
not medical ones. The product is the same, whether it 
is used for medical or non-medical reasons.
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The lexicon: 
marijuana, cannabis, cannabinoids, and more
Marijuana is the term commonly given to the 
cannabis plant (Cannabis sativa is the most 
commonly used strain) or its components (flower, 
leaf, stem, resin). Slang terms for marijuana include 
pot, weed, grass, MJ, Mary Jane, doobie, hooch, 
hash, reefers and ganja. 

Many chemicals have been identified in the 
cannabis plant, including sterols, terpenes, 
terpenoids, flavonoids and phenols.9

Cannabinoids are one of over 100 identified active 
chemical compounds in the cannabis plant. The 
best known of the cannabinoids are delta-9-
tetrahydrocannbinol (THC) and cannabidiol (CBD). 
These two compounds interact with the body’s 
endocannabinoid system (primarily in the central 
nervous and immune systems) and have been used 
medicinally. THC is psychoactive and is sought 
for its euphoric effects. It also increases appetite 
and may reduce certain types of pain, nausea and 
muscle spasticity. Other health benefits have been 
posited. CBD is not psychoactive and can potentiate 
the health effects of THC, while reducing common 
THC side effects such as anxiety, dysphoria, panic 
reaction and paranoia. Its use in reducing seizure 
frequency and in pain control has been suggested.

Cannabis potency, as measured by the 
concentration of THC in cannabis, has increased 
from around 4% in 1995 to 12% in 2014. 
Concentrations of 20 to 30% are not uncommon 
today. At the same time, CBD concentration has 
dropped, pointing to the users’ pursuit of the 
euphoric effects of cannabis.10

Illegal synthetic cannabinoids, such as K2, spice, 
crazy monkey, chill out and others have been 
involved in numerous poisonings.11  

There are four prescription cannabinoids. 
Dronabinol (Marinol®, Syndros®) is a synthetic 
THC that is approved for use to combat or counter 
weight loss due to HIV/AIDS and severe nausea 
caused by chemotherapy (chemotherapy-induced 
nausea and vomiting, CINV). Nabilone (Cesamet®) 
is a THC analog approved for use in CINV. Epidiolex 
is a liquid CBD extract that was recently approved 
by the FDA for use in children who have seizures 
caused by two rare genetic disorders. Finally, a 
mouth spray mixture of CBD and THC, nabiximols 
(Sativex®), is available in many countries—but not 
the U.S.—for the treatment of spasticity in multiple 
sclerosis and chronic pain.  

 

9  Wang GS. Cannabis (marijuana): Acute intoxication. UpToDate. Apr. 25, 
2018. https://www.uptodate.com/contents/cannabis-marijuana-acute-in
toxication?search=cannabis&source=search_result&selectedTitle=1~15
0&usage_type=default&display_rank=1. Accessed Sep. 14, 2018.

10  ElSohlya MA, Mehmedica Z, Foster S, et al. Changes in cannabis 
potency over the last 2 decades (1995–2014): Analysis of current data 
in the United States. Biological Psychiatry. 2016;79(7):613-619.

11  Wang GS. Synthetic cannabinoids: Acute intoxication. UpToDate. Jun. 
18, 2018. https://www.uptodate.com/contents/synthetic-cannabinoids-
acute-intoxication?topicRef=97099&source=see_link. Accessed Sep. 
14, 2018
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The United States of marijuana
It is estimated that there are approximately 182 
million users worldwide, or 3.8% of the population 
aged 15 to 64.12 United Nations data points to a 
wide geographic variability in usage patterns, as 
seen in Figure 1, with Zambia, the United States and 
Canada having the highest use (17.7%, 16.5% and 
14.7% of population aged 15-64) and Republic of 
Korea, Japan, Saudi Arabia, Taiwan and Dominican 
Republic reporting the lowest use (0.3% of 
population aged 15-64).

There are almost 38 million marijuana users in 
the United States, with a prevalence of 44.0% 
lifetime, 13.9% past year and 8.9% past month (% 
of population aged 12 and older). Men are twice 
as likely as women to use cannabis. Cannabis is 
used across all age groups, but is higher in younger 
populations (see Figure 2). Of particular concern is 
the use in individuals under the age of 26, when the 

brain is still developing, and who are at highest risk 
for long-term cognitive and psychological adverse 
effects.14  

In the U.S., cannabis use is more prevalent in 
individuals who have not completed college, 
have an annual income less than $20,000, are 
unemployed or work part-time, are unmarried, are 
on parole, probation or supervised release status. 
Additionally, U.S. adults who used marijuana in the 
previous month are more likely to live in a large 
metropolitan area, under the poverty line and have 
no healthcare coverage or receive Medicaid.15,16

One quarter of current users use cannabis once 
or twice per month, and 40% use it 20 days per 
month. Almost 20% of users consume cannabis 
almost daily, an increase of 52% between 2002 and 
2016.17

12  United Nations Office on Drugs and Crime. World Drug Report 2016. 
Vienna, United Nations Office on Drugs and Crime, 2016. Available at 
http://www.unodc.org/doc/wdr2016/WORLD_DRUG_REPORT_2016_
web.pdf. Accessed Aug. 15, 2018.

13  United Nations Office on Drugs and Crime Statistics. Annual 
Prevalence, General Population – Cannabis. https://data.unodc.org/. 
Accessed Aug. 10, 2018. 

14  Substance Abuse and Mental Health Services Administration Center. 
Results from the 2016 National Survey on Drug Use and Health: 
Detailed Tables. Rockville, MD: 2017. 

15  Substance Abuse and Mental Health Services Administration. Key 
substance use and mental health indicators in the United States: 
Results from the 2016 National Survey on Drug Use and Health (HHS 
Publication No. SMA 17-5044, NSDUH Series H-52). Rockville, MD: 
Center for Behavioral Health Statistics and Quality, Substance Abuse 
and Mental Health Services Administration, 2017. Retrieved from 
https://www.samhsa.gov/data/ on Aug. 15, 2018.

16  Gorelick DA. Cannabis use and disorder: Epidemiology, comorbidity, 
health consequences, and medico-legal status. UpToDate. Accessed 
Aug. 15, 2018.

17  Substance Abuse and Mental Health Services Administration. Key 
substance use and mental health indicators in the United States: 
Results from the 2016 National Survey on Drug Use and Health (HHS 
Publication No. SMA 17-5044, NSDUH Series H-52). Rockville, MD: 
Center for Behavioral Health Statistics and Quality, Substance Abuse 
and Mental Health Services Administration, 2017. Retrieved from 
https://www.samhsa.gov/data/ on Aug. 15, 2018.
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Figure 1. Marijuana use as a % of population
 (aged 15-64 – 201413)
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Does legal mean safe?
Perception of safety
One of the consequences of legalization and the 
attention marijuana has received is a reduction in the 
perception of its harm. The perception that cannabis 
use is risky declined from 50 to 33% between 2002 
and 2014, whereas the perception that use involves 
no risk increased from ~6 to 15%.18

Adverse effects
Cannabis has been associated with numerous 
potential health harms.19 

It can cause a temporary impairment of memory, 
judgment, decision making, reaction time and time-
space recognition. 

Cannabis use in adolescence has been associated 
with impaired learning, a decline in IQ (6 points) 
and a higher chance of failure to graduate from 
high school.20,21 Additionally, adolescents who use 
marijuana are more likely to experience psychotic 
symptoms as adults.22,23 Adolescents and young 
adults who use cannabis are more likely to use 
alcohol and cocaine 24,25,26,27 and have higher cannabis 
addiction rates.

Cannabis is associated with depression, anxiety, 
suicidal ideation, personality disorders, psychosis and 
schizophrenia.28,29,30,31,32,33 

 
Cannabis use disorder (CUD) is a persisting pattern 
of cannabis use that results in clinically significant 
functional impairment in two or more life domains 
(school, work, social, recreational).34  It affects 6.8 
million individuals in the U.S., 9% of adult users, 
although there is growing evidence that this number 
is much higher.35  The disorder affects a greater 
proportion of individuals who started cannabis use 
in adolescence (17%), as well as those who use 
marijuana regularly (30%). A recent study found that 
23% of long-term users had severe symptoms of 
CUD, and 48% of these were not functioning in any 
major life role. The author concluded that CUD “is not 
rare and can be serious.”36 

Three trends may presage an increase in rates of 
CUD: increased cannabis availability, increasing THC 
concentrations and increase in the number of heavy 
users.

18  Compton WM, Han B, Jones CM, Blanco C, Hughes A. Marijuana use and use 
disorders in adults in the USA, 2002-14: analysis of annual cross-sectional 
surveys. Lancet Psychiatry. 2016 Oct;3(10):954-964.

19  Hasin DS. US epidemiology of cannabis use and associated problems. 
Neuropsychopharmacology. 2018;43(1):195-212.

20  Yamada T, Kendix M, Yamada T. The impact of alcohol consumption and 
marijuana use on high school graduation. J Health Econ. 1996;5:77-92.

21  van Ours J, Williams J. Why parents worry: Initiation into cannabis use by 
youth and their educational attainment. J Health Econ. 2009;28:132-142.

22  Fergusson DM, Horwood LJ, Swain-Campbell NR. Cannabis dependence 
and psychotic symptoms in young people. Psychological Medicine. 
2003;33:15-21.

23  van Ours J, Williams J. Cannabis use and mental health problems. J Appl 
Econ. 2011;26:1137-1156.

24  Saffer H, Chaloupka F. The demand for illicit drugs. Economic Inquiry. 
1999;37:401-411.

25  DeSimone J, Farrelly M. Price and enforcement effects on cocaine and 
marijuana demand. Economic Inquiry. 2003;41:98-115.

26  Williams J, Pacula R, Chaloupka F, Wechsler H. Alcohol and marijuana use 
among college students: Economic complements or substitutes? J Health 
Econ. 2004;13:825-843.

27  Yörük B, Yörük C. The impact of minimum legal drinking age laws on alcohol 
consumption and marijuana use: Evidence from a regression discontinuity 
design using exact date of birth. J Health Econ. 2011;30:740-753.

28  Martins SS, Gorelick DA. Conditional substance abuse and dependence 
by diagnosis of mood or anxiety disorder or schizophrenia in the U.S. 
population. Drug Alcohol Depend. 2011 Dec;119(1-2):28-36. 

29  Kedzior KK, Laeber LT. A positive association between anxiety disorders and 
cannabis use or cannabis use disorders in the general population—a meta-
analysis of 31 studies. BMC Psychiatry. 2014;14:136. 

30  Gage SH, Hickman M, Zammit S. Association between cannabis and 
psychosis: Epidemiologic evidence. Biol Psychiatry. 2016 Apr;79(7):549-556. 

31  van Winkel R, Kuepper R. Epidemiological, neurobiological, and genetic clues 
to the mechanisms linking cannabis use to risk for nonaffective psychosis. 
Annu Rev Clin Psychol. 2014;10:767-791. 

32  Green B, Young R, Kavanagh D. Cannabis use and misuse prevalence among 
people with psychosis. Br J Psychiatry. 2005 Oct;187:306-313.

33  Koskinen J, Löhönen J, Koponen H, Isohanni M, Miettunen J. Rate of 
cannabis use disorders in clinical samples of patients with schizophrenia: a 
meta-analysis. Schizophr Bull. 2010 Nov;36(6):1115-1130.

34  American Psychiatric Association. Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5). Arlington: American Psychiatric Association, 
2013.

35  Hasin DS, Saha TD, Kerridge BT, et al. Prevalence of marijuana use disorders 
in the United States between 2001-2002 and 2012-2013. JAMA Psychiatry. 
2015;72(12):1235. 

36 Hasin, 2018.
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“ A recent study found that between 19 and 22% of pregnant women 
under the age of 25 used marijuana during their pregnancy” 

Prenatal exposure
THC crosses the placenta and reaches the 
developing fetus of mothers who use cannabis. 
Additionally, high levels of THC can be found in 
breast milk. Prenatal exposure to cannabis has been 
associated with low birth weight, anemia and the 
need for neonatal intensive care.37  

A recent study found that between 19 and 22% of 
pregnant women under the age of 25 used marijuana 
during their pregnancy. The study also indicated that 
79% of pregnant women reported perceiving little to 
no harm in prenatal use of cannabis.38 

Association with motor vehicle collisions
Road tests and driving simulator tests have 
documented decreased reaction time, impaired 
distance estimation and impaired lane tracking 
as a result of cannabis.39 Use of cannabis while 
driving is associated with a substantial increase in 
motor vehicle collisions.40 Colorado, Oregon and 
Washington saw collision claim frequencies rise by 
3% after these states legalized marijuana.41 Fatal 
crashes involving cannabis doubled after legalization 
in Washington state (8 to 17%).42

 37  Gunn JKL, Rosales CB, Center KE, et al. Prenatal exposure to cannabis 
and maternal and child health outcomes: A systematic review and meta-
analysis. BMJ Open. 2016;6:e009986. 

38  Tucker L, Alexeeff S, Armstrong MA, et al. Trends in self-reported and 
biochemically tested marijuana use among pregnant females in California 
from 2009-2016. JAMA. 2017;318(24): 2490-2491.

39  Ramaekers JG. Driving under the influence of cannabis: An increasing 
public health concern. JAMA. 2018;319(14):1433-1434.

40 Hasin, 2018.
41  Legalizing recreational marijuana is linked to increased crashes. HLDI News. 

Jun 22, 2017. https://www.iihs.org/iihs/news/desktopnews/legalizing-
recreational-marijuana-is-linked-to-increased-crashes. Accessed Sep. 14, 
2018.

42  Tefft BC, Arnold LS, Grabowski JG. Prevalence of Marijuana Involvement in 
Fatal Crashes: Washington, 2010–2014. Washington, DC: AAA Foundation 
for Traffic Safety, May 2016.
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Marijuana works – or does it? 
Perception of safety
In 2017, the National Academies of Sciences, 
Engineering and Medicine (NASEM) published 
a review of the health effects of cannabis.43 
The authors concluded that cannabis studies 
demonstrate substantial evidence of its positive 
effect on chronic pain, CINV and spasticity in multiple 
sclerosis. They concluded there was moderate 
evidence to suggest that cannabis improves short-
term sleep outcomes and limited evidence for 
increasing appetite in HIV/AIDS, reducing symptoms 
in Tourette syndrome and reducing anxiety in social 
anxiety disorder. They also concluded that there 
was limited evidence against the use of cannabis 
in dementia, glaucoma and depression. It should 
be noted that the study stipulated that the effects 
on chronic pain were moderate and were limited to 
chronic neuropathic pain. 

This conclusion is echoed by other guidelines, 
which find that—compared to other drug treatments 
for chronic neuropathic pain—cannabinoids are 
less effective than antidepressants (amitriptyline, 
venlafaxine and duloxetine), gabapentinoids 
(gabapentin and pregabalin) and opioids.44 

Other systematic reviews conclude that there is 
limited or low strength evidence for the efficacy 
of cannabis in chronic neuropathic pain, but not 
other types of pain.45,46 The authors of one of 
these reviews summarize the limitations of current 
cannabis medical literature:

• There are few methodologically rigorous trials
• Cannabis formulations may not reflect 

commercially available products
• There is limited applicability to older, 

chronically ill populations and patients who use 
cannabis heavily.

Additionally, 
• Problems with studies
• Methodological variation
• Cannabis type (marijuana, THC, CBD), dose, 

route of administration
• Concomitant use of other drugs 
• Treatment indications
• Need for high quality research

Finally, another 2017 systematic review comments on 
the public perception of cannabis by stating that

The public perception of the efficacy, tolerability, 
and safety of cannabis-based medicines in pain 
management and palliative medicine conflicts 
with the findings of systematic reviews and 
prospective observational studies conducted 
according to the standards of evidence-based 
medicine.47 

It should be noted that cannabis has not been found 
to be helpful in acute pain,48 and it may even increase 
pain when used post-operatively.49 

43  National Academies of Sciences, Engineering and Medicine. The health 
effects of cannabis and cannabinoids: The current state of evidence and 
recommendations for research. Washington, DC: The National Academies 
Press, 2017.

44  Allan GM, Ramji J, Perry D, et al. Simplified guideline for prescribing 
medical cannabinoids in primary care. Can Fam Phys. 2018;64:111-120.

45  Aviram J, Samuelly-Leichtag G. Efficacy of cannabis-based medicines for 
pain management: A systematic review and meta-analysis of randomized 
controlled trials. Pain Physician. 2017;20(6):E755-E796.

46  Nugent SM, Morasco BJ, O’Neil ME, et al. The effects of cannabis among 
adults with chronic pain and an overview of general harms: A systematic 
review. Ann Intern Med. 2017;167:319–331.

47  Häuser W, Fitzcharles M, Radbruch L, Petzke F. Cannabinoids in pain 
management and palliative medicine: An overview of systematic reviews 
and prospective observational studies. Dtsch Arztebl Int. 2017;114(38):627-
634

48  Allan GM, Finley CR, Ton J, et al. Systematic review of systematic reviews 
for medical cannabinoids: Pain, nausea and vomiting, spasticity, and harms. 
Can Fam Phys. 2018;64:e78-94

46  Aviram J, Samuelly-Leichtag G. Efficacy of cannabis-based medicines for 
pain management: A systematic review and meta-analysis of randomized 
controlled trials. Pain Physician. 2017;20:e755-e796.
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Cannabis and the opioid crisis 
Since we are in the midst of an opioid overdose 
epidemic, and cannabis does not present an 
overdose death potential, there has been interest in 
seeing cannabis as a possible substitute for opioids 
in the treatment of pain. Ecological studies have 
shown a correlation between medical marijuana laws 
and decreased overdose deaths in U.S. states.50,51,52

Such studies need to be interpreted carefully. 
Associations do not establish cause and effect 
relationships.53  

Furthermore, the evidence for the efficacy of 
cannabis in most cases of chronic pain is lacking. In 
fact, epidemiologic studies of chronic pain patients 
who use cannabis do not show a reduction in opioid 

doses.54 A recent study shows an increase in the use 
of nonmedical opioids and opioid use disorder in 
individuals using cannabis.55 

An editorial in the journal Addiction argues that it is 
premature to expand access to medical cannabis in 
the hope of solving the US opioid crisis:

There is very weak evidence to support the claim 
that expanding access to medical cannabis will 
reduce opioid overdose deaths in the United 
States. Given [the] limitations of the evidence, 
it is premature to recommend the expansion of 
access to medical cannabis as a policy to reduce 
opioid overdose risks in the United States and 
Canada.56

50  Bachhuber MA, Saloner B, Cunningham CO, Barry CL. Medical cannabis 
laws and opioid analgesic overdose mortality in the United States, 1999-
2010. JAMA Intern Med. 2014;174(10):1668-1673.

51  Pardo B. Do more robust prescription drug monitoring programs reduce 
prescription opioid overdose? Addiction. 2016;112:1773-1783.

52  Powell D, Pacula RL, Jacobson M. Do medical marijuana laws reduce 
addictions and deaths related to pain killers? National Bureau of Economic 
Research Working Paper Series no. 21345. Cambridge, MA: National 
Bureau for Economic Research, 2015.

53  Finney JW, Humphreys K, Harris AHS. What ecologic analyses cannot tell 
us about medical marijuana legalization and opioid medication mortality. 
JAMA Intern Med. 2015;175-655-656.

54  Degenhardt L, Lintzeris N, Campbell G, Bruno R, Cohen M et al. Experience 
of adjunctive cannabis use for chronic non-cancer pain: Findings from 
the Pain and Opioids IN Treatment (POINT) study. Drug Alcohol Depend. 
2015;147:144-150.

55  Olfson M, Wall MM, Liu SM, Blanco C. Cannabis use and risk of prescription 
opioid use disorder in the United States. Am J Psychiatry. 2018;175:47-53.

56  Hall W, West R, Marsden J, Humphreys K, Neale J, Petry N. It is premature 
to expand access to medicinal cannabis in hopes of solving the US opioid 
crisis. Addiction. 2018;113(6):987-988.
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“ We consume more opiods than anyone else in the world. We are 
among the highest consumers of marijuana. We have a drug problem” 

A healthy dose of skepticism 
Cannabis use in the U.S. is well established and 
growing, posing significant and serious potential 
adverse health and safety effects. The level of 
current evidence for cannabis efficacy in common 
conditions is inconsistent and does not meet the 
same standards we apply to other treatments.

As a substance evidencing 9 to 30% addiction 
rates and with very limited known potential to help 
individuals in pain, cannabis is unlikely to replace the 
use of harmful opioids. 

We know little of the long-term effects of an 
addictive substance that is growing in popularity and 

is seen to be a quick solution to a number of medical 
conditions. While the risks of cannabis seem to be 
less than those caused by opioids, one cannot help 
but think back twenty years to the advent of the 
recent opioid epidemic. Are we seeing the beginning 
of a new epidemic? 

Americans have a peculiar reliance on passive 
treatments for medical conditions: drugs (legal or 
otherwise), injections, procedures, physical medicine 
and surgery. We consume more opioids than 
anyone else in the world. We are among the highest 
consumers of marijuana. We have a drug problem.

Time for a sanity check
There is strong academic and physician support for 
research into the medical effects of cannabinoids. It 
is likely that we may be able to find cannabinoids that 
have useful medical purposes.57 

Allowing for a rational, scientific approach to the 
investigation of cannabinoids will help answer many 
questions and may lead to FDA approval of specific 
cannabinoid drugs with indications for specific 
conditions. Only then will there be an opportunity 

to produce pharmaceutical-grade products that are 
subject to the same manufacturing and distribution 
standards applied to prescription medications.

In the meantime, it is imperative that we take the time 
to educate ourselves and others about this drug that 
has fascinated us for so long.

57   See, for example, The American Society of Addiction Medicine. Public Policy 
Statement on Marijuana, Cannabinoids and Legalization. Chevy Chase: The 
American Society of Addiction Medicine, 2015.
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