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or any of its affiliated institutions or agencies. 



PAVING THE WAY TO BETTER

RESEARCH

• Explore the possibility of constructing a 
standardized dose similar to that for 
alcohol (the standard drink), tobacco (a 
cigarette), or opioids (morphine milligram 
equivalents) for researchers to employ in 
analyzing use and for users to understand 
their consumption. 

• Establish standards for measuring 
cannabis intoxication and impairment. 



“As States legalize medical and adult-use marijuana 
and dispensaries create greater access to cannabis, 
there is increased urgency to study its effects—both 

adverse and potentially therapeutic—in a systematic 
fashion. This is especially needed with the widening 
variety of cannabis products, such as edibles and 

extracts, as well as the increasing potency of 
cannabis available on the street and in 

dispensaries. One hindrance to conducting such 
research is the lack of a standardized measure of 

the THC in various cannabis products, making it hard 
to compare the results of different studies.”

https://nida.nih.gov/about-nida/noras-blog/2020/03/request-information-standard-unit-dose-thc

PAVING THE WAY TO BETTER RESEARCH…

https://nida.nih.gov/about-nida/noras-blog/2020/03/request-information-standard-unit-dose-thc


STANDARD UNIT OF MEASURE FOR CANNABIS

RESEARCH: RATIONALE AND CAVEATS

• Inconsistency in measurement has been a major limitation across studies 
and over time (frequency of use/potency…)

• Delta-9 THC is the main component in cannabis responsible for its 
psychoactive effects

• MME (morphine milligram equivalent) has been useful for comparing 
opioid doses/exposures, as have alcohol standard drink sizes

• If adopted more broadly, would improve the quality of measurement in 
epidemiology/observational studies and inform consumer choice

BUT…

• Route of administration is highly variable and can determine how much 
THC is consumed (especially if smoked or vaporized)

• Products vary substantially in constituents (cannabinoids and others)

• STU of 5 mg may be too small (daily users may be consuming > 100 
mg/day)

• Delta-8 THC (and others) emerging in the marketplace

• Pharmacokinetics/pharmacodynamics of cannabis are complex



Standard Unit of Measure for Cannabis Research
NIDA Follow Up

• Public Request for Information: 37 
responses, largely supportive

• Follow up discussions with experts
• Presentation/discussion with NIDA 

Advisory Council
• Issued a Notice requiring the use of a 

standard THC unit (STU) of 5 mg for 
applicable human studies (NIDA, NCI, 
NHLBI, NIMH).  

• Followed up with a funding opportunity to 
study the pharmacokinetics and 
pharmacodynamics of delta-9 THC

NOT-DA-21-049: Notice of Information: Establishment of a Standard THC Unit to be used in Research (nih.gov)

https://grants.nih.gov/grants/guide/notice-files/NOT-DA-21-049.html


Marijuana (cannabis >0.3%  delta-9 THC) is 
Schedule I under Controlled Substances Act: high 
risk for abuse; no accepted medical use.

▪ Illegal to grow, possess, or distribute

▪ Per International Treaty (single convention on 
narcotic drugs) each nation can designate a single 
source of marijuana for research purposes  

▪ Until recently, DEA only licensed a single grower 
(University of Mississippi, since 1968), under a NIDA –
supported contract.  

▪ Based on a change in treaty interpretation, several 
additional growers have now been approved.

State Laws vary on: 
• Marketing, product labeling, distribution 
• Product testing
• Public consumption
• Taxation
• Licensing
• Expungement and Equity

U.S. FEDERAL POLICY STATE POLICIES (NOV 2022)

Hemp (not more than 0.3%  delta-9 THC dry 
weight) is not controlled.  

▪ Regulation of growing: Dept. of Agriculture 

▪ Regulation of product quality and labeling: FDA

NCSL.org



CHANGING LANDSCAPE: INCREASING POTENCY (%THC), 
NEW ROUTES OF ADMINISTRATION, CBD PRODUCTS

Source: U Miss, Potency Monitoring Project
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PATTERNS OF USE ARE CHANGING: MORE THAN TWO IN FIVE PAST MONTH USERS

WERE DAILY OR ALMOST DAILY USERS IN 2019 
Frequency of use 2002 2019 P value for the difference 

between 2002 and 2019

1-2 days 24.55% 20.99% .015

3-5 days 17.46% 15.09% .041

6-19 days 25.70% 20.44% <.001

20+ days 32.29% 43.48% <.001

Estimated no. past-month users 14.6 Million 31.6 Million <.001
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PATTERNS OF CANNABIS USE ARE CHANGING

Slides Courtesy of Jonathan Caulkins
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5.8 % report daily or 
near daily use of 

marijuana in 2021

Source: University of Michigan, 2021 Monitoring the Future Study
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▪ Better measures of cannabis exposure 
(biological and self report) 

• Frequency of use

• Timing of exposure

• Products used (CBD vs. THC)

• Quantification of exposures

▪ Concurrent measures of other variables that 
could affect outcomes
• Other substance use 

• Risk and protective factors (prenatal care, 
food/housing insecurity, stress, family 
support, lead exposure, socioeconomic 
resources…)

▪ Perinatal
• Timing of exposure (1st, 2nd, 3rd

trimester); post natal; pre-conception
• Data from recent cohorts, esp. 

longitudinal studies
• Post-natal parenting behaviors

▪ Adolescents
• Timing of exposure/reasons for use
• Other risk factors, especially in those who 

start young and use frequently
• Polysubstance use (esp. alcohol and 

tobacco)
• Persistence of effects if cannabis use is 

stopped
• Relation to onset/severity of mental illness

RESEARCH GAPS : PRENATAL AND ADOLESCENT EXPOSURE
Findings are often modest, results are inconsistent, 

and may be confounded by other variables 



WHAT CANNABIS

MEASURES ARE

NEEDED OUTSIDE OF

LABORATORY SETTINGS

TO PROVIDE

GRANULARITY AND

SPECIFICITY NOT

ACHIEVABLE IN

CURRENT POPULATION

SURVEYS?

Frequency: if daily, or near daily; how frequently over the course of the day

Quantities: how much delta-9 THC is consumed?

Patterns of use: weekends, daily, variability in patterns of use

Routes of administration: for smoked/inhaled products, estimates for 
variability in smoking behavior (?)

Products used: flower, vapes, concentrates, edibles, tinctures—combinations

Constituents other than THC (especially CBD)

Delta-8 products: less potent than delta-9, but widely available in some US 
states (can be derived from hemp)

Biological Measures: plasma, urine, hair

Reasons for use: medical, recreational, both



WHAT COULD WE DO WITH A STANDARD UNIT OF

MEASUREMENT?
• Achieve comparability across research studies, 

including epidemiological and observational studies 
(ABCD/HBCD)

• Determine whether there are “safer” levels of 
exposure*, i.e., less likely to lead to serious adverse 
outcomes

• Determine what levels of exposure cause or contribute 
to adverse outcomes, including cannabis use disorder 
(CUD), mental illness, psychosocial impairments, 
hyperemesis….

• Identify meaningful CUD treatment outcomes—e.g., 
reduction-based endpoints vs. abstinence

• Determine appropriate doses/formulations for medical
vs. adult use

• Train physicians, patients, budtenders and others 
involved with cannabis distribution

*would not apply to women who are pregnant, children/adolescents, or 
those at high risk for mental illness



The National Institute on Drug Abuse (NIDA) seeks 
applications to develop and maintain a medicinal 
cannabis use registry to assess the medical conditions 
reported as reasons for using medicinal cannabis, 
how and what products are being used, and the 
associated medical outcomes. The goal of this registry 
is to inform research, policy, and clinical 
recommendation practices on medicinal cannabis, 
associated conditions, and outcomes.

Registry of Medical Cannabis Use and Health 
Outcomes (UM1 - Clinical Trial Optional)



MEASURES IN CURRENT ABCD PROTOCOL



ARE THERE NEW OPPORTUNITIES FOR IMPLEMENTATION?
• Political Environment: 

• Re-consideration of Marijuana’s Schedule I status (Biden, 10/6/2022)

• Multiple bills in Congress to facilitate research or decriminalize 
marijuana

• Research Strategies:

• Social media surveys

• Detailed surveillance of product types, doses/servings 
consumed, routes of administration, user characteristics

• Observational studies using zoom (Cuttler, 2021)

• Mobile Laboratory settings to measure subjective and biological 
outcomes (Hutchison, 2021)

• Patient Registries

• Marketing Research

• Public and Consumer Education:

• Standardized product labeling to inform consumers may promote 
safer consumption of cannabis products.

• Product testing standards would benefit legal market in States

• Training for cannabis providers, budtenders

• Information sharing and dissemination:

• researchers/regulators/consumers/healthcare community



THANK YOU!



FEDERAL REGULATION OF CANNABIS: 
IS THERE A MODEL?

• Modified Risk Products: Electronic Nicotine Devices 
(ENDS); Heat not Burn; Smokeless Tobacco

• Flavorings

• Nicotine levels

• Warning labels, Packaging

• Advertising

• Minimum age limits

• BUT: Bumpy road has slowed progress

• multiple legal challenges have limited the 
effectiveness of this legislation


