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Fig 3. Proportion of products with different levels of THC per state.

Recreational

21.5%

Medical

19.2%

(Cash et al., 2020)
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What is marijuana?
• Plant with 500 chemical compounds, and 100 

cannabinoids
• THC & CBD
• THC binds to CB1 receptors
• Most-used substance behind alcohol & tobacco
• Number of routes of administration
• High variability of concentration 
• Addictive substance

• Approximately 30% of active users have a SUD
• 1:10 adults, 1:6 adolescents

• Well-studied detrimental impact on behavioral health 
and functioning

(CDC, 2017)



Is this medicine?

• Not approved by the FDA, nor 
prescribed/dispensed like medicine

• Medicine: Marinol, Sativex, and Epidiolex
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Is this medicine?

• Not approved by the FDA, nor 
prescribed/dispensed like medicine

• Medicine: Marinol, Sativex, and Epidiolex
• Not medicine: Buying whatever you like from a 

dispensary, using it however you want
• Also consider: physicians are not pushing for this
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Therapeutic Uses for Marijuana

• What does quality research show it is good for?
• Appetite stimulation
• Nausea suppression
• MS spasticity (cannabinoids only)
• Short-term sleep outcomes (cannabinoids only)
• Some types of pain
• Good reference: National Academy of Sciences

• In Illinois, it is approved (by the legislature) for 51 
conditions
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http://www.nationalacademies.org/hmd/%7E/media/Files/Report%20Files/2017/Cannabis-Health-Effects/Cannabis-conclusions.pdf


Qualifying Conditions
• Autism
• Agitation of Alzheimer’s disease
• HIV/AIDS
• Amyotrophic lateral sclerosis (ALS)
• Anorexia nervosa
• Arnold-Chiari malformation
• Cancer
• Cachexia/wasting syndrome
• Causalgia
• Chronic inflammatory demyelinating polyneuropathy
• Chronic pain
• Crohn’s disease
• CRPS 
• Dystonia
• Ehlers-Danlos syndrome
• Fibrous Dysplasia
• Glaucoma
• Hepatitis C
• Hydrocephalus
• Hydromyelia
• Interstitial cystitis
• Irritable bowel syndrome
• Lupus
• Migraines
• Multiple Sclerosis
• Muscular Dystrophy
• Myasthenia Gravis

• Multiple Sclerosis
• Muscular Dystrophy
• Myasthenia Gravis
• Myoclonus
• Nail-patella syndrome
• Neuro-Bechet’s autoimmune disease
• Neurofibromatosis
• Neuropathy
• Osteoarthritis
• Parkinson’s disease
• Polycystic kidney disease (PKD)
• Post-Concussion Syndrome
• Post-Traumatic Stress Disorder (PTSD)
• Reflex sympathetic dystrophy
• Residual limb pain
• Rheumatoid arthritis
• Seizures Severe fibromyalgia
• Sjogren’s syndrome
• Spinal cord disease Spinal cord injury
• Spinocerebellar ataxia
• Superior canal dehiscence syndrome
• Syringomyelia
• Tarlov cysts
• Tourette syndrome
• Traumatic brain injury
• Ulcerative colitis



Endogenous Cannabinoids vs. Exogenous Manipulation

• Theory
• Endocannabinoid 

system impacts many 
different diseases

• Manipulate the same 
receptors, get the 
desired effect

• Reality
• Hit & Miss
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(Nature, 2012)



Medical Marijuana

• What about glaucoma?

• PTSD…
20
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Is this medicine?

• Medicine via politics, not physicians
• Should lawmakers really be deciding what society 

calls “medicine?” 
• Public health implications?  Perceived risk?
• Consider: could you imagine big pharma doing this?
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Why are we doing an end-around the FDA?
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Opioid Substitute?
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Medical Cannabis Patients Driving While High

In the past 6 months…

• 56.4% endorsed driving within 2h of use
• 50.5% endorsed driving while “a little high”
• 21.5% endorsed driving while “very high”
• US base rate 16+ for driving high in the past year: 4.3%
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Summary

• Cannabis ≠ cannabinoids
• Actual science-based therapeutic applications for 

cannabinoids are limited, but present
• The delivery system is not consistent with current 

models for medication, promoting speculative 
treatment, poor product choices, self-medication, 
and unintended side-effects

• Proceed carefully with your policies!
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Quality Assurance Means 
Consumer Safety: 

Does the Cannabis Industry
Measure Up?

Michelle R. Peace, Ph.D.
Associate Professor
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Virginia Commonwealth University





1911-1933
•States 

Prohibition

1937-1970
•Federal

CANNABIS PROHIBITION



1973

• Texas
• Possess 4 oz = misdemeanor

• Oregon
• First state to decriminalize

1975

• Alaska, Maine, Colorado, California, and Ohio 
decriminalize cannabis

• Alaska S.C. : right of privacy to possess C

1978-79

• New Mexico
• First state to recognize medical value of C, legally

• Virginia
• Legislation for Rx of C

CANNABIS LEGISLATION



1996

• California
• Legalize medical cannabis

• Oregon
• First state to decriminalize

1998

• OR, AK, WA, NE
• Medical C
• NE required 2nd vote in 2000

1996-
2012

• 19 States Decriminalized or 
legalized medical C

CANNABIS LEGISLATION



HEMP LEGISLATION
Agriculture 

Improvement Act
Of 2018

THC 
<0.3%

Hi 
CBD

Arbitrary Value

Not further 
defined



2019 2020



PLANT EXTRACT PRODUCTS

POTENCY
PESTICIDES

HEAVY METALS
RESIDUAL SOLVENTS

TOXINS
BACTERIA
TERPENES

QUALITY ASSURANCE TESTING



THE INDUSTRY DOES NOT HAVE ESTABLISHED 
ROBUST METHODS OF ANALYSIS

PROBLEMS
Example 

1
Example 

2

5 Labs
Spiked THC 

Samples 

STOP

2019 
Proficiency 

Program

WHAT IS THE 
PROBLEM??

!



CHALLENGE / NEED: 
Laboratories must have skilled scientific staff with experience  

THE INDUSTRY DOES NOT HAVE ESTABLISHED 
ROBUST STANDARD METHODS OF ANALYSIS

URGENTLY 
NEEDED,

NOT 
REQUIRED



Laboratory Challenges

DEMANDS NEEDSDRIVEN BY:

1. Rapidly 
Expanding 
Market

2. Greed

3. Hubris

CHALLENGES:

1. Sample 
inhomogeneity

2. Scientific 
Expertise

3. Accreditation 
and Proficiency 
Testing



Product Inconsistency

Cloud 9 E-Liquid
Labeled 
(mg/L)

Actual 
(mg/L)

Yellow Brick Road 3.3 6.5
Easy Rider 3.3 7.6



Product Inconsistence

84 Products Tested
• 31 companies
• 43% underlabeled

• 33-54% deviation
• 26% overlabeled

• 18-37% deviation











Case Product 
Purchase

Victim Quotes CBD 
Present

Unexpected 
Ingredient

CBD for 
Anxiety

Store He was pale and glassy eyed… No Synthetic 
Cannabinoid

CBD for 
Anxiety

Store It was a hard high – was it a reaction to 
CBD?

Yes Synthetic 
Cannabinoid + OTC 

Cough Med
Unknown Online Have you tested other CBD products 

because this is some bad [stuff]
Yes Synthetic 

Cannabinoid

Unknown Online I know what pot makes me feel like and 
this…wasn’t it

No Synthetic 
Cannabinoid

CBD for 
Anxiety

Online I’ve not left my apartment for 4 days No Synthetic 
Cannabinoid

CBD for 
Joint Pain

Store …her pharmacist recommended it the 
most…hallucinated for 3 days

Yes SynCannabinoid

CBD for 
Arthritis

Store …she just wanted to be painfree…she was 
found in a schizophrenic episode

Yes THC

CBD for 
Diabetic 
Leg Pain

Store ...I can only describe as a situation rapidly 
devolving into the scariest night of my life. I 

felt I like I was dissociating from reality

Yes SynCannabinoid



CANNABINOID HYPEREMESIS
•

•
•
•

DeVuono, Parker. Cannabis and Cannabinoid Research (2020) 5:2



“If you use CBD 
products, you 

could 
be positive for THC 

in a drug test.”

CBD THC
Crippa, etal. Cannabis and Cannabinoid Research (2020) 5:1
Golombek etal. Toxics (2020) 8:41

DRUG TESTING & CBD



Unified regulations and oversight would improve 
transparency for consumers

“Research as marketing” degrades public trust

SUMMARY



Thank you
Michelle Peace, Ph.D.

Laboratory for Forensic Toxicology Research

Department of Forensic Science

Virginia Commonwealth University

mrpeace@vcu.edu

Twitter: MichelleRPeace

LinkedIn: Michelle Peace

Virginia Commonwealth University MRPeace

Link to Research and Lab Team Blog
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Focusing efforts         
where we can make      
the biggest impact

• workplace
• roadway
• impairment

National Safety 
Council
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Substance Use in the 
Workplace- Business Impacts

Screening Injuries Medical Treatment

Disability Insurance Workers Comp
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Substance Use in the 
Workplace- Safety Impacts

Driving Operating 
Equipment Critical Errors Productivity
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Substance Use Cost Calculator
www.nsc.org/drugsatwork
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Past Year Illicit Drug Use among 
people Age 12 and older, 2019

Source: Substance Abuse and Mental Health Services Administration



10©2020 National Safety CouncilCONFIDENTIAL

Past Year initiates of Substance 
Age 12 and older: 2019

Source: SAMHSA
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Chase, MD
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Marijuana is the most 
commonly detected drug 

in the U.S. Workforce

Source: Quest
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Safety Impact

Source: Quest
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Positivity Rates by Drug Category, Urine Drug Tests for combined US 
Workforce as a Percentage of all such tests

Combined Workforce is the general workforce and federally mandated, safety-sensitive workforce
Source: Quest
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Positivity Rates by Drug Category, Urine Drug Tests for federally mandated, 
safety-sensitive Workforce as a Percentage of all such tests

Federally mandated, safety-sensitive includes bus and truck drivers, pilots, and workers in nuclear 
power plants
Source: Quest
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1

Positivity Rates of Marijuana, Urine Drug Tests for general US workforce by 
industry sector

General US Workforce=non-federally mandated safety sensitive workers
Source: Quest
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CANNABIS AND DRIVING
CBD does not prevent THC-

induced impairment of 
driving and cognition

Arkell et.al, JAMA 2020. 324(21)

Recreational cannabis use 
impairs driving performance

CBD and d9-THC produce 
short term driving 

impairment.

Arkell et.al, Psychopharmacology (2019)236

Dahlgren et.al. Drug Alcohol Dependence 2020 (208)
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CANNABIS AND DRIVING

Azofeifa et.al., MMWR. CDC. 68 (50) 2019.

Self-reported DUI w Alcohol or THC

Tefft et al. AAA Foundation for Traffic Safety (2020)

Drivers in Fatal Crashes in 
Washington Positive for Marijuana

• Recreational cannabis use impairs driving 
performance Dahlgren et.al. Drug Alcohol Dependence 2020 (208)

• CBD does not prevent THC-induced 
impairment Arkell et.al, Psychopharmacology (2019)236

• CBD and d9-THC produce short term driving 
impairment Arkell et.al, JAMA 2020. 324(21)
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Substance Use during 
COVID

*JAMA Netw Open. 2020;3(9):e2022942. doi:10.1001/jamanetworkopen.2020.22942
**https://www.tandfonline.com/doi/full/10.1080/10550887.2020.1811455
***Marijuana Business Daily

Alcohol use in 2020 
up 14% over 2019*

Medical cannabis use for 
people with mental 
health conditions is up by 
91% since COVID**

Cannabis sales in 
California topped 
$320M in March 
2020 compared to 
$282M in 
January***



20©2020 National Safety CouncilCONFIDENTIAL



21©2020 National Safety CouncilCONFIDENTIAL

Policymakers are thinking 
about safety, right?



22©2020 National Safety CouncilCONFIDENTIAL
www.nsc.org/newsroom
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Source: National Conference of State Legislatures
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NSC Cannabis Surveys 
• Purpose: Understand employer 

and employee perceptions, 
concerns and practices regarding 
cannabis in the workplace and 
explore solutions to address it

• Scope: 
• 2 surveys employer and employee
• Compare responses by legality of 

state(s)

Survey data 
collection

Release of 
results: May 

(TBD)

Creation of 
resources to 
address gaps 
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NSC Policy Positions
• Safety sensitive jobs and cannabis
• Workplace drug testing
• Substance-free workplaces

www.nsc.org/policies



Why Cannabis in the Workplace Matters to Employers? 

Employer Priorities
• Mental Health, Substance Use Disorder, and 

Pain Management top priority condition among 
workers requiring employers to consider 
strategies around prevention, treatment, and 
recovery from SUD as it relates to benefit 
design, provider adequacy, and evidenced 
based treatment. 

• SUD impacts hiring, retention, safety, 
productivity, absenteeism, turnover, and 
healthcare costs including cannabis use disorder

• Cannabis has several additional complexities to 
consider unique to other substances. 

Federal, State, Industry Context Matters
• Under federal law, marijuana is still illegal and 

considered Schedule I drug

• States vary in their legalization of CBD, medical 
marijuana, and recreational marijuana

• Industries with federal contracts have additional 
compliance requirements to consider

• Businesses moving to recovery friendly 
workplaces

• Industrial hemp and cannabis are playing 
increasing roles in agriculture in many states

• Attitudes about marijuana vary by state



2020 Employer Roundtables “Cannabis in the Workplace” 

Key Findings 
• Baseline drug facts. Employers need and want factual information 

on cannabis, its legal status, quality (manufacture and labeling) 
and effectiveness issues and implications.

• Current benefit best practices. Employers want to understand 
best practices around whether employee health benefits should 
or must cover medical uses of cannabis.

• Employee education. Employers want better employee education 
and training resources that address cannabis health claims and 
health liabilities and the implications in employee drug testing.

• Hiring and firing. Employers want to understand the implications 
of cannabis use by employees and best practices as regards to 
testing, hiring and firing.

• Workplace health and safety issues. What are the drug impacts 
on employee behavior, employee safety? How can this be 
identified, monitored and addressed?

• Cost implications for overall health and wellness programs.
Includes possible increases of other health conditions (due to 
drug interactions or risks from impurities), mental health, 
absenteeism, social isolation due to COVID, job insecurity, etc. 

Employer Recommendations 
• Educate management and employees about cannabis - include 

definitions, state and federal laws, medical claims, health risks of use 
and company policies around testing, hiring and firing

• Establish workplace policies about cannabis – address onsite use 
of medical cannabis; what covered in formulary; employment testing 
and terminations; employee confidentiality, health and welfare 
programs

• Monitor and adjust employment practices that advance 
employee health and safety on the job. Document causes of 
safety failures due to use of cannabis products either on or off the 
job; create guidelines for the elapse of time after use before an 
employee begins a work shift

• Gather data (claims and otherwise) to help evaluate 
implications to organization of medical cannabis use. Establish 
metrics that impact health and welfare programs, retention, turnover 
and productivity.

• Participate in advocacy for cannabis quality, manufacturing and 
labeling requirements



 Clinical Brief - Medicinal Uses of Cannabis Derived Products

 Action Brief – Cannabis Products on the Formulary Adhering to Evidence – and Value-based Standards 

 Producing a Safe and Consistent Cannabis Product - infographic on Producing a Safe and Consistent 
Cannabis Product Requires a Controlled Growing Environment (Farm Bill Infographic)

 Cannabis: Adhering to Evidence and Value-based Standards (Webinar recording available)

 How Should Workplaces be Adapting to a Changing Cannabis Landscape (Workshop 2020 Annual 
Forum, recording available)

National Alliance Cannabis Resources
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Upcoming Events

MARCH

• Employer Townhall - Addressing Pandemic Fatigue, March 4, 5 p.m.-6:00 p.m (EST) REGISTER
• Debunking the Myth of COVID-19 Vaccines, March 11, 12:00 p.m.- 1:00 p.m. (EST) REGISTER
• Assessing a Plan’s Efforts to Address Health Inequities: The Role of NCQA’s Multicultural Healthcare 

Distinction Program, March 18, 2:00 p.m.- 3:00 p.m. (EST) REGISTER
• Mental Health Index, March 19, noon-12:30 p.m. (EST) REGISTER

https://zoom.us/webinar/register/WN_o0PqgjuLTmqe8DPD5c2enw
https://zoom.us/webinar/register/WN_xpx0eIcKSviZrX1AohHqdg
https://zoom.us/webinar/register/WN_Jc-E_rsdRt2F8qhripx8NQ
https://zoom.us/webinar/register/WN_InKxTvGyR06EdzbBse7F9g
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