
Trends in U.S. Medical Cannabis Registrations, Authorizing 
Clinicians, and Reasons for Use From 2020 to 2022

Kevin F. Boehnke, PhD,
Anesthesiology Department, Chronic Pain and Fatigue Research Center, University of Michigan 
Medical School, Ann Arbor, Michigan

Rachel Sinclair, BSc,
Cannabis Strategy Unit, Division of Overdose Prevention, National Center for Injury Prevention 
and Control, Centers for Disease Control and Prevention, Atlanta, Georgia, and Oak Ridge 
Institute for Science and Education, Oak Ridge, Tennessee

Felicia Gordon, BSc,
Anesthesiology Department, Chronic Pain and Fatigue Research Center, University of Michigan 
Medical School, Ann Arbor, Michigan

Avinash Hosanagar, MD,
Veterans Affairs Ann Arbor Healthcare System and Department of Psychiatry, University of 
Michigan Medical School, Ann Arbor, Michigan

Douglas R. Roehler, PhD,
Cannabis Strategy Unit, Division of Overdose Prevention, National Center for Injury Prevention 
and Control, Centers for Disease Control and Prevention, Atlanta, Georgia

Tristin Smith, MPH,
Anesthesiology Department, Chronic Pain and Fatigue Research Center, University of Michigan 
Medical School, Ann Arbor, Michigan

Brooke Hoots, PhD

Corresponding Author: Kevin F. Boehnke, PhD, 24 Frank Lloyd Wright Drive, Ann Arbor, MI 48106; kboehnke@med.umich.edu.
Author Contributions:
Conception and design: K.F. Boehnke, B. Hoots, D.R. Roehler, R. Sinclair.
Analysis and interpretation of the data: K.F. Boehnke, F. Gordon, B. Hoots, D.R. Roehler, R.A. Sinclair, T. Smith.
Drafting of the article: K.F. Boehnke, B. Hoots, D.R. Roehler, R. Sinclair, T. Smith.
Critical revision for important intellectual content: K.F. Boehnke, B. Hoots, A. Hosanagar, D.R. Roehler, T. Smith.
Final approval of the article: K.F. Boehnke, F. Gordon, B. Hoots, A. Hosanagar, D.R. Roehler, R. Sinclair, T. Smith.
Statistical expertise: K.F. Boehnke, T. Smith.
Obtaining of funding: K.F. Boehnke.
Administrative, technical, or logistic support: K.F. Boehnke.
Collection and assembly of data: K.F. Boehnke, F. Gordon, R. Sinclair, T. Smith.

Disclaimer: The findings and conclusions in this article are those of the authors and do not necessarily represent the official position 
of the Centers for Disease Control and Prevention. The content is solely the responsibility of the authors and does not necessarily 
represent the official views of the National Institutes of Health.

Disclosures: Disclosures can be viewed at www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M23-2811.

Reproducible Research Statement: Study protocol: Not applicable. Statistical code: All graphs were created in Excel, so no code 
was used. Data set: Available from Dr. Boehnke (e-mail, kboehnke@med.umich.edu).

Author contributions are available at Annals.org.

HHS Public Access
Author manuscript
Ann Intern Med. Author manuscript; available in PMC 2024 December 03.

Published in final edited form as:
Ann Intern Med. 2024 April ; 177(4): 458–466. doi:10.7326/M23-2811.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.acponline.org/authors/icmje/ConflictOfInterestForms.do?msNum=M23-2811
https://annals.org/


Cannabis Strategy Unit, Division of Overdose Prevention, National Center for Injury Prevention 
and Control, Centers for Disease Control and Prevention, Atlanta, Georgia

Abstract

Background: As medical cannabis availability increases, up-to-date trends in medical cannabis 

licensure can inform clinical policy and care.

Objective: To describe current trends in medical cannabis licensure in the United States.

Design: Ecological study with repeated measures.

Setting: Publicly available state registry data from 2020 to 2022.

Participants: People with medical cannabis licenses and clinicians authorizing cannabis licenses 

in the United States.

Measurements: Total patient volume and prevalence per 10 000 persons in the total population, 

symptoms or conditions qualifying patients for licensure (that is, patient-reported qualifying 

conditions), and number of authorizing clinicians.

Results: In 2022, of 39 jurisdictions allowing medical cannabis use, 34 reported patient 

numbers, 19 reported patient-reported qualifying conditions, and 29 reported authorizing clinician 

numbers. Enrolled patients increased 33.3% from 2020 (3 099 096) to 2022 (4 132 098), with 

a corresponding 23.0% increase in the population prevalence of patients (175.0 per 10 000 in 

2020 to 215.2 per 10 000 in 2022). However, 13 of 15 jurisdictions with nonmedical adult-use 

laws had decreased enrollment from 2020 to 2022. The proportion of patient-reported qualifying 

conditions with substantial or conclusive evidence of therapeutic value decreased from 70.4% 

(2020) to 53.8% (2022). Chronic pain was the most common patient-reported qualifying condition 

in 2022 (48.4%), followed by anxiety (14.2%) and posttraumatic stress disorder (13.0%). In 2022, 

the United States had 29 500 authorizing clinicians (7.7 per 1000 patients), 53.5% of whom were 

physicians. The most common specialties reported were internal or family medicine (63.4%), 

physical medicine and rehabilitation (9.1%), and anesthesia or pain (7.9%).

Limitation: Missing data (for example, from California), descriptive analysis, lack of information 

on individual use patterns, and changing evidence base.

Conclusion: Enrollment in medical cannabis programs increased overall but generally decreased 

in jurisdictions with nonmedical adult-use laws. Use for conditions or symptoms without a strong 

evidence basis continues to increase. Given these trends, more research is needed to better 

understand the risks and benefits of medical cannabis.

Primary Funding Source: National Institute on Drug Abuse of the National Institutes of 

Health.

As of August 2023, 38 states and Washington, DC, have legalized medical cannabis and 

23 states and Washington, DC, have legalized cannabis for nonmedical adult use for any 

purpose (1). However, under the federal Controlled Substances Act, cannabis is designated 

as a schedule I drug—a class with no accepted medical use (2). This designation has 

significantly contributed to barriers to research on the health effects of cannabis in the 

United States, leaving patients, health care professionals, and policymakers with minimal 
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evidence to make science-based decisions about cannabis (2). In addition, many physicians 

receive inadequate education on medical cannabis (3) and are uncomfortable working 

with patients who use cannabis (4). There is increasing cultural acceptance of cannabis, 

recognition of the harm of the “war on drugs” (for example, mass incarceration and related 

consequences, such as family separation, trauma, and economic loss) (5), and interest in the 

potential therapeutic properties of cannabis (2, 6, 7). With this backdrop, the Department of 

Health and Human Services recently recommended that cannabis be rescheduled to schedule 

III (8). Given this potential federal policy shift, which would acknowledge therapeutic 

potential of cannabis and reduce research barriers, understanding the current national 

landscape of medical cannabis use and authorization patterns is essential to help inform 

future public health efforts related to cannabis.

Our team previously showed that the number of U.S. patients licensed for medical cannabis 

has grown dramatically, from 678 408 patients in 2016 to nearly 3 million in 2020 (9). 

Jurisdiction-level data on medical cannabis programs became available in 1999, and chronic 

pain remained the most common medical symptom or condition for medical cannabis 

licensure from 1999 to 2020, typically accounting for more than 60% of all patients (9, 

10). However, to better understand the rapidly expanding population of patients licensed for 

medical cannabis and the preponderance of licensure for pain, more nuanced jurisdiction-

level data on clinicians recommending medical cannabis are needed across the country. In 

the current study, our goal was to provide an update to these previously reported trends and 

describe national trends in medical cannabis licensure through 2022 because 4 additional 

states have legalized medical cannabis and 10 have legalized nonmedical adult-use cannabis 

since 2020. We provide updates on the reported total number of patients licensed for 

medical cannabis, medical symptoms or conditions for which patients obtain licensure, and 

enrollment changes in states with and without nonmedical adult-use legislation. We also 

provide the first estimates (to our knowledge) of the number and specialties of clinicians 

authorizing medical cannabis per jurisdiction and overall in U.S. jurisdictions.

METHODS

Definitions

We drew from and expanded on the definitions used in previous reports (9, 10). Patients are 

people enrolled in medical cannabis programs. Qualifying conditions are state-, territory-, 

or district-recognized medical conditions for which authorizing clinicians (for example, with 

a Doctor of Medicine [MD], Doctor of Osteopathic Medicine [DO], or Nurse Practitioner 

[NP] degree, depending on the jurisdiction) may certify patients to obtain cannabis licenses, 

which allow patients to grow cannabis or purchase it in legal dispensaries. Patient-reported 
qualifying conditions refer to conditions or symptoms reported by patients to obtain their 

medical cannabis license. Authorizing clinicians may certify that a patient has 1 or more 

qualifying conditions, which may result in more patient-reported qualifying conditions than 

total patients in a given jurisdiction. All jurisdictions included in this analysis have medical 

cannabis laws and active medical dispensaries. Those with active, nonmedical, adult-use 

dispensaries as of 2022 or earlier are defined as adult-use jurisdictions, whereas those 

without such dispensaries are defined as medical-only jurisdictions.
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Data Collection

As of June 2023, we collected medical cannabis registry data from publicly available 

reports, data requests (including Freedom of Information Act requests), and communications 

with departments overseeing medical cannabis programs (9, 10) from Washington, DC, and 

the 38 states with legal medical cannabis: Alabama, Alaska, Arizona, Arkansas, California, 

Colorado, Connecticut, Delaware, Florida, Hawaii, Illinois, Kentucky, Louisiana, Maine, 

Maryland, Massachusetts, Michigan, Minnesota, Mississippi, Missouri, Montana, Nevada, 

New Hampshire, New Jersey, New Mexico, New York, North Dakota, Ohio, Oklahoma, 

Oregon, Pennsylvania, Rhode Island, South Dakota, Utah, Vermont, Virginia, Washington, 

and West Virginia. Kentucky and Alabama had inactive programs during the study period 

and were excluded from further analyses. There were no data in the reporting period from 

Alaska or Louisiana. Mississippi, South Dakota, and West Virginia had programs become 

active during the study period and thus reported data only in 2022. Similarly, Virginia 

reported data only in 2021 and 2022 because the program became active during the study 

period. We excluded California because it has a voluntary registry that may not be accurate, 

demonstrated by the mere 113 862 patients reported cumulatively from program inception 

in 1996 through 2021. Unlike in previous reports (9, 10), data from Maine are now included 

because their reporting has subsequently improved. See Supplement Table 1 (available at 

Annals.org) for data sources.

The University of Michigan did not require institutional review board approval because this 

study used publicly available data sets without any identifiable information. This activity 

was reviewed by the Centers for Disease Control and Prevention and deemed not research, 

and its conduct was consistent with applicable federal law and Centers for Disease Control 

and Prevention policy.

Patient-Reported Qualifying Condition Classifications

As described previously and with assistance from a licensed physician (9, 10), we 

organized patient-reported qualifying conditions into categories of evidence for efficacy of a 

therapeutic effect of cannabis from the 2017 National Academies of Sciences, Engineering, 

and Medicine (NASEM) report on the health effects of cannabis and cannabinoids (2) 

(Supplement Table 2, available at Annals.org). Chemotherapy-induced nausea and vomiting, 

chronic pain in adults, and multiple sclerosis–related spasticity were the only conditions 

or symptoms that the NASEM report rated as having substantial or conclusive evidence 

of efficacy, with most other conditions rated as having limited (for example, anxiety and 

posttraumatic stress disorder [PTSD]) or insufficient (for example, cancer) evidence.

Authorizing Clinician Classifications

We classified authorizing clinicians by degree and by specialty, if known (Supplement Table 

3, available at Annals.org).

Statistical Analysis

We first documented the total number of patients per jurisdiction from 2020 to 2022 and 

calculated patient enrollment rates per 10000 persons in the population using year-specific 

estimates of jurisdiction population from the U.S. Census (11). Given the documented 
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relationship between nonmedical adult-use cannabis laws and decreasing enrollment in 

medical cannabis programs (9), we compared enrollment per 10000 persons in the 

population in medical-only compared with adult-use jurisdictions. Next, we characterized 

patterns in patient-reported qualifying conditions from 2020 to 2022 by NASEM category 

(2), with special focus on conditions with substantial or conclusive evidence of efficacy 

(chemotherapy-induced nausea and vomiting, chronic pain, and multiple sclerosis), those 

with rapidly changing prevalence, and those with a medication approved by the U.S. Food 

and Drug Administration (such as Epidiolex [Jazz Pharmaceuticals] for treatment-refractory 

forms of epilepsy). Finally, we characterized the total number of authorizing clinicians per 

jurisdiction and per 1000 patients from 2020 through 2022. We also provide granular detail 

on physician degree type and specialty where available.

Of note, although some jurisdictions did not provide data for all time points in all analyses, 

we present results using all available data to provide an accurate, up-to-date picture of 

medical cannabis licensure and authorizing clinicians for licensure in the United States, even 

though the total number of jurisdictions fluctuated year by year.

Role of the Funding Source

The National Institute on Drug Abuse had no role in the design or conduct of the study; 

collection, management, analysis, or interpretation of data; preparation, review, or approval 

of the manuscript; or decision to submit the manuscript for publication.

RESULTS

In 2022, of the 39 jurisdictions allowing medical cannabis use, 34 (87.2%) reported the 

number of patients (Table 1) and 18 (48.7%) reported the number of patient-reported 

qualifying conditions (Figure 1). However, some jurisdictions reported data only in certain 

years, did not report complete data (such as Illinois, which reported cumulative patient totals 

but not cumulative patient-reported qualifying conditions), or did not consistently publish 

reports. For example, New York published biennial reports in 2016, 2018, and 2022 but not 

2020. Data sources are shown in Supplement Table 1.

Total patient number increased by 33.3% during the study period, from 3 099 096 in 2020 

(in 30 reporting jurisdictions) to 4 132 098 in 2022 (in 34 reporting jurisdictions), with 

a 23.0% increase in the population prevalence of patients licensed for medical cannabis 

in this same period (175.0 per 10 000 in 2020 to 215.2 per 10 000 in 2022) (Table 1). 

In medical-only jurisdictions, the number of patients generally increased or stayed the 

same during this period; overall, it increased from 206.9 to 300.6 patients per 10 000 

from 2020 to 2022 (Table 1). By contrast, only 2 adult-use jurisdictions had increasing 

enrollment (Massachusetts and Maine), whereas 13 (Arizona, Colorado, Illinois, Michigan, 

Montana, Nevada, New Jersey, New Mexico, New York, Oregon, Rhode Island, Vermont, 

and Washington) had decreasing enrollment by the end of the study period after the opening 

of adult-use dispensaries. Adult-use jurisdictions had 146.5 patients per 10 000 persons in 

the population in 2020 compared with 124.8 in 2022 (Table 1). This decreasing enrollment 

was most dramatic in Arizona, which had 295 295 patients in 2020 (411.3 per 10 000 

persons in the population) and only 129 836 in 2022 (176.4 per 10 000) after the adult-use 
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law was implemented in 2021. Overall, the ratio of the prevalence of patients in medical-

only to adult-use jurisdictions increased from 1.4 in 2020 (206.9 vs. 146.5 patients per 10 

000 persons in the population) to 2.4 in 2022 (300.6 vs. 124.8 patients per 10 000).

Chronic pain remained the most common patient-reported qualifying condition during 

the study period but decreased from 1 119 678 instances (65.7% of all patient-reported 

qualifying conditions) in 2020 to 934 603 (48.4%) in 2022 (Figure 1). The second and 

third most common patient-reported qualifying conditions in 2022 were anxiety (14.2%) 

and PTSD (13.0%), respectively; reports of anxiety increased 53-fold from 2020 to 2022 

(5067 to 274 556). Overall, the percentage of reported conditions for which cannabis has 

substantial or conclusive evidence of therapeutic value according to the 2017 NASEM report 

decreased from 70.4% in 2020 to 53.8% in 2022 (Figure 2). The number of conditions in 

the “other” category (such as Sjögren syndrome, cerebral palsy, muscular dystrophy, and 

psychiatric conditions) increased considerably, with substantial contributions from vague 

categories, such as “all other conditions.”

In the United States, 29 of 39 jurisdictions with active programs (74.3%) reported data on 

authorizing clinicians in 2022 compared with 24 of 35 jurisdictions with active programs 

(68.6%) in 2020 (Table 2). There were 29 500 reported clinicians as of 2022 compared with 

29 552 in 2020. When we limited states to those that released authorizing clinician data 

each year (2020 to 2022) and included states whose programs became active during the 

time frame, the number of authorizing clinicians increased from 24 252 in 2020 to 26 208 

in 2022. Overall, in 2022 there were more authorizing clinicians per patient in nonmedical 

adult-use jurisdictions (12.9 clinicians per 1000 patients) than in medical-only jurisdictions 

(6.1 clinicians per 1000 patients). There was considerable heterogeneity in the number of 

authorizing clinicians per patient, ranging from 0.8 clinicians per 1000 patients in Oklahoma 

to 109 clinicians per 1000 patients in Mississippi (Table 3). In 2022, 53.5% of authorizing 

clinicians had an MD or DO degree (most of whom were described generally as “physician” 

in registry reports), 34.4% had an NP degree, and 11.0% were physician assistants. In 

the 4 jurisdictions that provided data on medical specialties, the most common in 2022 

were family or internal medicine (63.4%), physical medicine and rehabilitation (9.1%), and 

anesthesia or pain (7.9%).

DISCUSSION

These findings provide the most up-to-date estimates of the number of patients licensed 

to receive medical cannabis in the United States, as well as the most complete data set 

on clinicians who authorized medical cannabis. From 2020 to 2022, the total number of 

reported patients increased 33.3%. Combined with data from our previously published 

report (9), this analysis indicates a 610% increase in patient number in the United States 

from 2016 to 2022. The increased number of patients since 2020 was likely driven by 

the passage of new medical cannabis laws and increasing enrollment in existing programs

—largely medical-only programs (9). Indeed, most jurisdictions with active laws allowing 

nonmedical adult use reported decreased enrollment. This decrease may result from patients 

opting out because they no longer need legal cover for nonmedical adult use, because 

of licensing fees or the inconvenience of certification visits, or because they are using 
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nonmedical adult-use products medically (12). Rapid growth in patient numbers also likely 

reflects increasing acceptance of cannabis: A 2022 national Pew poll reported that 88% 

of Americans agreed that cannabis should be legal for medical purposes (13). Further, the 

study period encompassed the COVID-19 pandemic, during which many medical cannabis 

markets were designated “essential” industries, thereby increasing access through curbside 

pickup, delivery services, and telemedicine visits for licensure (14).

The proportion of patient-reported qualifying conditions with a substantial or conclusive 

evidence basis decreased from 70.4% (2020) to 53.8% (2022), partly driven by increasing 

licensure for anxiety and PTSD in 2022 (limited evidence; 14.2% and 13.0% of conditions, 

respectively). In addition, incomplete reporting of medical conditions for licensure (that 

is, “other conditions” in Figure 2) resulted in increased numbers of patients indicating 

conditions that lacked a substantial or conclusive evidence basis because vague categories, 

such as “all other medical conditions,” cannot be evaluated for efficacy. The COVID-19 

pandemic may have affected the number of people who obtained cannabis licensure for 

anxiety and PTSD because pandemic-related stress often resulted in worsened mental 

health conditions (15). Some studies have suggested associations between the pandemic 

and increased cannabis use, especially among people with mental health conditions (16, 

17). The increase in licensure for anxiety (5067 in 2020 to 274 556 in 2022) is likely also 

due to jurisdictions with large patient populations and newer laws, such as Pennsylvania, 

allowing licensure for anxiety. Chronic pain remained the most common patient-reported 

qualifying condition, constituting 65.7% of total conditions in 2020 and 48.4% in 2022. This 

finding may be due to the high population prevalence of chronic pain (18) and the fact that 

it is commonly comorbid with other patient-reported qualifying conditions, such as cancer 

or multiple sclerosis (19). Further, inadequate relief from conventional pain medications 

(20, 21), including opioids (22, 23), has led some patients to seek alternative treatment 

options (24). Indeed, a growing body of observational literature shows that some people 

substitute cannabis for pain medications, largely because of fewer reported adverse effects 

and better symptom management (24–26). These findings have contributed to legislative 

updates allowing cannabis in place of opioids or other pain medications (27).

The authorizing clinician data in the current study provide a complementary angle to 

view national medical cannabis trends. The range in number of clinicians per jurisdiction 

may reflect differential requirements for authorizing cannabis. For instance, an analysis of 

the 34 jurisdictions (33 states and Washington, DC) with medical cannabis laws in 2019 

showed that only 9 states and Washington, DC, required clinicians to register with a state 

or jurisdiction program to certify patients and only 9 jurisdictions required the clinician 

to complete a course or training to certify patients (28). The clinical support received 

by medical patients from their authorizing clinician may also differ because authorization 

volumes vary widely, exemplified by data from Colorado’s registry in 2021, where 67.8% of 

authorizing clinicians (221 of 326) recommended cannabis for 20 or fewer patients and 7.7% 

(25 of 326) authorized it for 1000 or more patients (29). The top 3 clinicians in Colorado 

wrote 6538, 6340, and 6170 recommendations for medical cannabis in 2021 alone. Last, 

we note that on average, medical-only jurisdictions have substantially fewer authorizing 

clinicians per 1000 patients: 6.1 in 2022 compared with 12.9 in adult-use jurisdictions. 

This may be because medical-only jurisdictions have more licensed patients on average. 
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It may also be a function of program longevity: Adult-use jurisdictions typically have 

longer-standing programs, and clinicians may become comfortable authorizing cannabis due 

to the more accepting cultural context.

Our results highlight the need for better surveillance methods to adequately understand 

outcomes of medical cannabis use and thoughtful strategies and public health efforts to 

reduce harms from increased cannabis availability. The Food and Drug Administration 

has not approved any cannabinoid-based products for the most common patient-reported 

qualifying conditions. Therefore, real-world data collection on health outcomes among 

patients licensed for medical cannabis (for example, in Florida [30], Minnesota [31], 

and the United Kingdom [32]) could aid in the development of cannabis therapeutics, 

such as by increasing understanding of which formulations or cannabinoid content are 

useful or harmful in specific populations. To limit negative health effects associated with 

cannabis use, the following could be considered: implementing appropriate safety and 

delta-9-tetrahydrocannabinol concentration testing for cannabis products, clarifying the 

uncertain boundaries between medical and nonmedical markets, and increasing education 

and training for clinicians and cannabis dispensary employees (33). In addition, despite 

increased use of cannabis for medical and nonmedical purposes, enforcement of cannabis 

prohibition continues to disparately affect groups that have been marginalized for racial or 

socioeconomic reasons (5, 34).

This study has some limitations. Contents of registry reports are inconsistent and may 

vary by year (for example, Illinois did not report the number of authorizing physicians 

after 2020). The limited jurisdictions included may not generalize to other jurisdictions in 

the United States, especially for reports of patient-reported qualifying conditions. We also 

drew data from varied sources, such as Freedom of Information Act requests and program 

websites, which may affect data quality. California’s lack of reliable data and omission 

from the current analysis biases our results because it has the oldest medical cannabis 

program and the largest population of any jurisdiction. Because we used aggregated reports 

rather than individual-level data, we have no information on the primary patient-reported 

qualifying condition for each patient, outcomes of use, or why some patients chose not 

to renew their licenses after nonmedical adult-use laws were implemented. We classified 

the specialty of authorizing clinicians on the basis of their most advanced clinical training, 

which may lose some granularity in aggregate. Last, although the NASEM report is the most 

comprehensive data source on cannabis efficacy for health conditions, these categories are 

imperfect for the following 3 reasons. First, they are broad. Second, the studies included in 

the 2017 NASEM report used products that do not generalize to those in the legal cannabis 

marketplace because products in the existing market generally do not meet standards 

for pharmaceutical-grade manufacturing practices, they have different formulations (for 

example, no dispensaries sell synthetic delta-9-tetrahydrocannabinol [that is, dronabinol]), 

and the delta-9-tetrahydrocannabinol and cannabidiol concentrations in cannabis flower in 

existing clinical trials are far lower than what is found in the marketplace. And third, 

as research continues, cannabinoids are being shown to be effective for more conditions, 

such as cannabidiol for Lennox–Gastaut syndrome and Dravet syndrome (35, 36). This 

categorization scheme is especially imperfect for chronic pain given the heterogeneity of 
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clinical presentations and the variability in treatment response depending on underlying 

mechanism (37).

In conclusion, among jurisdictions with available data, medical cannabis licensure has 

increased since 2020, from 3 099 096 patients (175.0 per 10 000 persons in the population) 

to 4 132 098 patients (215.2 per 10 000) in 2022. However, licensure decreased in 

13 of 15 adult-use jurisdictions. The number of authorizing clinicians varied widely by 

jurisdiction, with approximately 7.7 authorizing clinicians per 1000 licensed patients overall. 

The percentage of patient-reported qualifying conditions without a substantial evidence 

basis increased from 29.6% (2020) to 46.2% (2022). Although chronic pain remains the 

most common patient-reported qualifying condition, this finding should be interpreted with 

caution given the broad nature of this category and the heterogeneity of chronic pain (38). 

Improved reporting efforts from states on patient characteristics (such as cannabis use 

patterns and length of use) as well as clinician credentials and training may help enhance 

understanding of this rapidly shifting medical cannabis use landscape. Much work is needed 

to enhance research and develop clinical guidance for appropriate medical cannabis use.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Grant Support:

Dr. Boehnke’s effort on this publication was partially supported by grant K01DA049219 from the National Institute 
on Drug Abuse of the National Institutes of Health.

References

1. National Conference of State Legislatures. State medical cannabis laws. Updated 22 June 2023. 
Accessed at www.ncsl.org/health/state-medical-cannabis-laws on 30 August 2023.

2. National Academies of Sciences, Engineering, and Medicine. The Health Effects of Cannabis 
and Cannabinoids: The Current State of Evidence and Recommendations for Research. National 
Academies Pr; 2017.

3. Evanoff AB, Quan T, Dufault C, et al. Physicians-in-training are not prepared to prescribe medical 
marijuana. Drug Alcohol Depend 2017;180:151–155. doi:10.1016/j.drugalcdep.2017.08.010 
[PubMed: 28892720] 

4. Rønne ST, Rosenbæk F, Pedersen LB, et al. Physicians’ experiences, attitudes, and beliefs towards 
medical cannabis: a systematic literature review. BMC Fam Pract 2021;22:212. doi:10.1186/
s12875-021-01559-w [PubMed: 34674661] 

5. Earp BD, Lewis J, Hart CL; Bioethicists and Allied Professionals for Drug Policy 
Reform. Racial justice requires ending the war on drugs. Am J Bioeth 2021;21:4–19. 
doi:10.1080/15265161.2020.1861364

6. Keyhani S, Steigerwald S, Ishida J, et al. Risks and benefits of marijuana use: a national survey of 
U.S. adults. Ann Intern Med 2018;169:282–290. doi:10.7326/M18-0810 [PubMed: 30039154] 

7. The White House. Statement from President Biden on marijuana reform. 6 October 
2022. Accessed at www.whitehouse.gov/briefing-room/statements-releases/2022/10/06/statement-
from-president-biden-on-marijuana-reform on 25 May 2023.

8. Sacco LN, Sheikh HZ. Department of Health and Human Services Recommendation to Reschedule 
Marijuana: Implications for Federal Policy. Congressional Research Service; 2023.

Boehnke et al. Page 9

Ann Intern Med. Author manuscript; available in PMC 2024 December 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ncsl.org/health/state-medical-cannabis-laws
http://www.whitehouse.gov/briefing-room/statements-releases/2022/10/06/statement-from-president-biden-on-marijuana-reform
http://www.whitehouse.gov/briefing-room/statements-releases/2022/10/06/statement-from-president-biden-on-marijuana-reform


9. Boehnke KF, Dean O, Haffajee RL, et al. U.S. trends in registration for medical cannabis and 
reasons for use from 2016 to 2020. An observational study. Ann Intern Med 2022;175:945–951. 
[PMID: 35696691] doi:10.7326/M22-0217 [PubMed: 35696691] 

10. Boehnke KF, Gangopadhyay S, Clauw DJ, et al. Qualifying conditions of medical cannabis 
license holders in the United States. Health Aff (Millwood). 2019;38:295–302. doi:10.1377/
hlthaff.2018.05266 [PubMed: 30715980] 

11. United States Census Bureau. Data. 2023. Accessed at www.census.gov/data.html on 25 May 
2023.

12. Bachhuber M, Arnsten JH, Wurm G. Use of cannabis to relieve pain and promote 
sleep by customers at an adult use dispensary. J Psychoactive Drugs. 2019;51:400–404. 
doi:10.1080/02791072.2019.1626953 [PubMed: 31264536] 

13. Van Green T Americans overwhelmingly say marijuana should be legal 
for medical or recreational use. Pew Research Center. 22 November 
2022. Accessed at www.pewresearch.org/short-reads/2022/11/22/americans-overwhelmingly-say-
marijuana-should-be-legal-for-medical-or-recreational-use on 16 December 2022.

14. Booker B ‘Illegal to essential’: how the coronavirus is boosting the legal cannabis industry. 
NPR. 20 April 2020. Accessed at www.npr.org/2020/04/20/831861961/illegal-to-essential-how-
coronavirus-is-boosting-the-legal-cannabis-industry on 20 April 2020.

15. Brooks SK, Webster RK, Smith LE, et al. The psychological impact of quarantine and 
how to reduce it: rapid review of the evidence. Lancet. 2020;395:912–920. doi:10.1016/
S0140-6736(20)30460-8 [PubMed: 32112714] 

16. Boehnke KF, McAfee J, Ackerman JM, et al. Medication and substance use increases 
among people using cannabis medically during the COVID-19 pandemic. Int J Drug Policy. 
2021;92:103053. doi:10.1016/j.drugpo.2020.103053 [PubMed: 33250438] 

17. Vidot DC, Islam JY, Camacho-Rivera M, et al. The COVID-19 cannabis health study: results 
from an epidemiologic assessment of adults who use cannabis for medicinal reasons in the United 
States. J Addict Dis 2021;39:26–36. doi:10.1080/10550887.2020.1811455 [PubMed: 32933383] 

18. Zelaya CE, Dahlhamer JM, Lucas JW, et al. Chronic pain and high-impact chronic pain among 
U.S. adults, 2019. NCHS Data Brief. 2020:1–8.[33151145]

19. Institute of Medicine. Relieving Pain in America: A Blueprint for Transforming Prevention, Care, 
Education, and Research. National Academies Pr; 2011.

20. Finnerup NB, Attal N, Haroutounian S, et al. Pharmacotherapy for neuropathic pain in 
adults: a systematic review and meta-analysis. Lancet Neurol 2015;14:162–173. doi:10.1016/
S1474-4422(14)70251-0 [PubMed: 25575710] 

21. Häuser W, Walitt B, Fitzcharles MA, et al. Review of pharmacological therapies in fibromyalgia 
syndrome. Arthritis Res Ther 2014;16:201. doi:10.1186/ar4441 [PubMed: 24433463] 

22. Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids for chronic pain
—United States, 2016. JAMA 2016;315:1624–1645. doi:10.1001/jama.2016.1464 [PubMed: 
26977696] 

23. Dowell D, Ragan KR, Jones CM, et al. CDC clinical practice guideline for prescribing opioids for 
pain—United States, 2022. MMWR Recomm Rep 2022;71:1–95. doi:10.15585/mmwr.rr7103a1

24. Boehnke KF, Scott JR, Litinas E, et al. Pills to pot: observational analyses of cannabis substitution 
among medical cannabis users with chronic pain. J Pain. 2019;20:830–841. doi:10.1016/
j.jpain.2019.01.010 [PubMed: 30690169] 

25. Boehnke KF, Gagnier JJ, Matallana L, et al. Substituting cannabidiol for opioids and pain 
medications among individuals with fibromyalgia: a large online survey. J Pain. 2021;22:1418–
1428. doi:10.1016/j.jpain.2021.04.011 [PubMed: 33992787] 

26. Lucas P, Baron EP, Jikomes N. Medical cannabis patterns of use and substitution for opioids 
& other pharmaceutical drugs, alcohol, tobacco, and illicit substances; results from a cross-
sectional survey of authorized patients. Harm Reduct J 2019;16:9. doi:10.1186/s12954-019-0278-6 
[PubMed: 30691503] 

27. Illinois Department of Public Health. Opioid Alternative Pilot Program. 2023. Accessed 
at https://dph.illinois.gov/topics-services/prevention-wellness/medical-cannabis/opioid-alternative-
pilot-program on 17 October 2023.

Boehnke et al. Page 10

Ann Intern Med. Author manuscript; available in PMC 2024 December 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.census.gov/data.html
http://www.pewresearch.org/short-reads/2022/11/22/americans-overwhelmingly-say-marijuana-should-be-legal-for-medical-or-recreational-use
http://www.pewresearch.org/short-reads/2022/11/22/americans-overwhelmingly-say-marijuana-should-be-legal-for-medical-or-recreational-use
http://www.npr.org/2020/04/20/831861961/illegal-to-essential-how-coronavirus-is-boosting-the-legal-cannabis-industry
http://www.npr.org/2020/04/20/831861961/illegal-to-essential-how-coronavirus-is-boosting-the-legal-cannabis-industry
https://dph.illinois.gov/topics-services/prevention-wellness/medical-cannabis/opioid-alternative-pilot-program
https://dph.illinois.gov/topics-services/prevention-wellness/medical-cannabis/opioid-alternative-pilot-program


28. Richard EL, Althouse AD, Arnsten JH, et al. How medical are states’ medical cannabis 
policies? Proposing a standardized scale. Int J Drug Policy. 2021;94:103202. doi:10.1016/
j.drugpo.2021.103202 [PubMed: 33765514] 

29. Colorado Medical Marijuana Registry Program. Colorado Medical Marijuana Registry 2021 
Annual Report. Colorado Department of Public Health and Environment; 2022.

30. Brown JD, Costales B, van Boemmel-Wegmann S, et al. Characteristics of older adults who were 
early adopters of medical cannabis in the Florida medical marijuana use registry. J Clin Med 
2020;9:1166. doi:10.3390/jcm9041166 [PubMed: 32325769] 

31. Anderson SP, Zylla DM, McGriff DM, et al. Impact of medical cannabis on patient-reported 
symptoms for patients with cancer enrolled in Minnesota’s medical cannabis program. J Oncol 
Pract 2019;15:e338–e345. doi:10.1200/JOP.18.00562 [PubMed: 30860938] 

32. Sakal C, Lynskey M, Schlag AK, et al. Developing a real-world evidence base for 
prescribed cannabis in the United Kingdom: preliminary findings from Project Twenty21. 
Psychopharmacology (Berl) 2022;239:1147–1155. doi:10.1007/s00213-021-05855-2 [PubMed: 
33970291] 

33. Shover CL, Humphreys K. Six policy lessons relevant to cannabis legalization. Am J Drug Alcohol 
Abuse. 2019;45:698–706. doi:10.1080/00952990.2019.1569669 [PubMed: 30870053] 

34. Haffajee R, Mauri A. Cannabis liberalization in the US: the policy 
landscape. Robert Wood Johnson Foundation. 1 July 2021. Accessed 
at www.rwjf.org/en/insights/our-research/2021/07/policy-and-health-implications-of-legalizing-
and-liberalizing-cannabis-use-in-the-united-states.html on 12 October 2023.

35. Devinsky O, Cross JH, Laux L, et al. ; Cannabidiol in Dravet Syndrome Study Group. Trial of 
cannabidiol for drug-resistant seizures in the Dravet syndrome. N Engl J Med 2017;376:2011–
2020. [PMID: 28538134] doi:10.1056/NEJMoa1611618 [PubMed: 28538134] 

36. Thiele EA, Marsh ED, French JA, et al. ; GWPCARE4 Study Group. Cannabidiol in 
patients with seizures associated with Lennox-Gastaut syndrome (GWPCARE4): a randomised, 
double-blind, placebo-controlled phase 3 trial. Lancet. 2018;391:1085–1096. doi:10.1016/
S0140-6736(18)30136-3 [PubMed: 29395273] 

37. Nijs J, George SZ, Clauw DJ, et al. Central sensitisation in chronic pain conditions: latest 
discoveries and their potential for precision medicine. Lancet Rheumatol 2021;3:e383–e392. 
doi:10.1016/S2665-9913(21)00032-1 [PubMed: 38279393] 

38. Fisher E, Moore RA, Fogarty AE, et al. Cannabinoids, cannabis, and cannabis-based medicine for 
pain management: a systematic review of randomised controlled trials. Pain. 2021;162:S45–S66. 
doi:10.1097/j.pain.0000000000001929 [PubMed: 32804836] 

Boehnke et al. Page 11

Ann Intern Med. Author manuscript; available in PMC 2024 December 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.rwjf.org/en/insights/our-research/2021/07/policy-and-health-implications-of-legalizing-and-liberalizing-cannabis-use-in-the-united-states.html
http://www.rwjf.org/en/insights/our-research/2021/07/policy-and-health-implications-of-legalizing-and-liberalizing-cannabis-use-in-the-united-states.html


Figure 1. Changes in patient-reported qualifying conditions, 2020–2022.
In some states, patients could report >1 qualifying condition or symptom. The years for 

which each state contributed data are as follows. 2020: Alaska (AK), Arizona (AZ), 

Arkansas (AR), Colorado (CO), Connecticut (CT), Delaware (DE), Florida (FL), Hawaii 

(HI), Illinois (IL), Maryland (MD), Michigan (MI), Minnesota (MN), Missouri (MO), 

Montana (MT), Nevada (NV), New Hampshire (NH), New Jersey (NJ), New Mexico (NM), 

North Dakota (ND), Ohio (OH), Oregon (OR), Pennsylvania (PA), Rhode Island (RI), Utah 

(UT), Virginia (VA), Washington, DC (DC), and Washington (WA). 2021: AZ, AR, CO, DE, 

HI, IL, MD, MI, MN, MO, MT, NV, NH, NM, ND, OH, OR, PA, RI, and UT. 2022: AZ, 

AR, CO, DE, HI, MD, MI, MN, MT, NV, NH, NM, New York (NY), ND, OR, PA, RI, and 

UT. PTSD= posttraumatic stress disorder.
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Figure 2. Trends in conditions or symptoms for medical cannabis use, 2020–2022, by strength of 
evidence per the 2017 NASEM report.
Conditions with substantial or conclusive evidence per the 2017 NASEM report are shown 

in dark green; other conditions have moderate, limited, or insufficient evidence. These 

classifications are contested, especially for chronic pain. The years for which each state 

contributed data are as follows. 2020: Alaska (AK), Arizona (AZ), Arkansas (AR), Colorado 

(CO), Connecticut (CT), Delaware (DE), Florida (FL), Hawaii (HI), Illinois (IL), Maryland 

(MD), Michigan (MI), Minnesota (MN), Missouri (MO), Montana (MT), Nevada (NV), 

New Hampshire (NH), New Jersey (NJ), New Mexico (NM), North Dakota (ND), Ohio 

(OH), Oregon (OR), Pennsylvania (PA), Rhode Island (RI), Utah (UT), Virginia (VA), 

Washington, DC (DC), and Washington (WA). 2021: AZ, AR, CO, DE, HI, IL, MD, MI, 

MN, MO, MT, NV, NH, NM, ND, OH, OR, PA, RI, and UT. 2022: AZ, AR, CO, DE, HI, 

MD, MI, MN, MT, NV, NH, NM, New York (NY), ND, OR, PA, RI, and UT. NASEM= 

National Academies of Sciences, Engineering, and Medicine.
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