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Abstract

Background: Medical cannabis (MC) use is increasing across
the USA, with functional MC programs now operating in 38
states. While program policies and practices vary widely, little is
known about whether and how states evaluate their programs.
Better characterization of state MC program evaluation to date
could inform states, program officials, and providers about best
practices and provide a roadmap for future program evalua-
tion. Summary: We conducted a narrative review of state MC
program evaluations, including peer-reviewed literature and
reports produced by independent state-based and non-state-
based evaluators. Among 304 abstracts initially screened,
seven evaluations met inclusion criteria. Within these evalua-
tions, we report results according to three overarching themes:
(1) evaluation characteristics, including comparison across
evaluations; (2) program experience, including perceptions of
providers and patients; and (3) assessment of cannabis use,
including self-reported efficacy for qualifying medical condi-

tions, patterns of medical and nonmedical cannabis use, and
assessment of risk factors relevant to MC use. Additionally, we
found that while goals and methods for state MC evaluations
varied widely, evaluations that relied on independent, non-
state entities tended to have more comprehensive and
quantitatively rigorous results. Key Messages: Few states op-
erating MC programs have completed a formal evaluation of
their program. Among states that have completed an evalu-
ation, approaches varied widely; however, common themes
were also present, which may inform future state evaluation
efforts. Evaluation through independent, non-state partners
may provide an optimal strategy to ensure high-quality data

and meaningful results. © 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

The use of medical cannabis (MC) continues to grow
in the USA [1-6]. In response, individual states have
established MC programs that develop policy, implement
protocols, and provide regulatory guidance for MC use to
facilitate commerce, define eligibility criteria, establish
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product content and quality standards, and optimize
patient experience [7-10]. In this rapidly expanding field,
there are little data to guide program implementation and
evidence-based practices, leading to variation in guide-
lines and recommendations regarding policy and regu-
lations across states [8, 11-14]. For example, procedures
to obtain authorization for MC use, resources to guide
program participants, guidelines for laboratory and safety
testing — even the medical conditions that qualify for MC
treatment — are all unique to each state [15-17]. These
disparities create uncertainty regarding which approaches
will ensure optimal program outcomes [8, 16].

To determine which aspects of MC programs are suc-
cessful, evaluations are an important tool [18-21]. Evalu-
ations can engender state accountability and ensure that
participants, providers, and the public are informed about
program performance [19, 22]. Evaluations can generate
knowledge, identify gaps in process and knowledge, and
encourage improvement by determining the prevalence of
growing issues within an MC program [23]. Such issues
include the need to determine that the increasingly diverse
products are safe, prevent product diversion, curb the
misuse of MC and, by extension, adverse events among
consumers [24-31]. Evaluations are also critical given noted
concerns regarding disparate access among underserved
populations [32-36]. Given myriad ways that evaluations
could be conducted by state MC programs, a successful
evaluation should, at a minimum, provide relevant, unbi-
ased insights to program goals, impact, data validity, and
participants’ experience [23].

In order to determine key components and approaches
that have been leveraged for state MC program evaluations,
our team conducted a narrative review of the current lit-
erature in the field. Determining the methods, structure, and
outcomes of independent evaluations has significant po-
tential to identify approaches that may be undertaken in
other states and ultimately improve the safety and outcomes
of MC programs nationally. In this narrative review, we
provide a rationale for our search strategy, describe pro-
cesses and key results relating to qualitative analysis of MC
program evaluations identified, and synthesize common
themes present among them. To our knowledge, this will be
the first review of MC program evaluations.

Methods

Our narrative review strategy followed guidelines es-
tablished by Green et al. [37], which are well suited for
synthesizing a wide range of information sources. We
queried three primary sources between December 2024
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and April 2024: (1) scientific literature, (2) gray literature,
including Google and all 38 states’ MC program websites,
and (3) expert outreach. For the scientific literature, we
searched PubMed, APA PsychINFO (EBSCOhost),
Medline, Embase, and Scopus with the terms “cannabis
OR marijuana” and “state program OR state run” and
“[state]” (i.e., the query ran multiple times, each for a
different state until all states were queried), as shown in
the online supplementary Table 1A (for all online suppl.
material, see https://doi.org/10.1159/000542472). We did
not include the term “evaluation” in the searches, as the
queries returned too few results, and we wanted to include
reports that may be labeled otherwise but still met our
criteria. Google Scholar was also utilized using the search
terms “[state] cannabis evaluation” and “[state] medical
marijuana program evaluation,” wherein each state was
individually searched. The first 30 results for each state
query were screened. After the first 30, there was repe-
tition of results between state searches, thus removing the
individuality of each state’s search results.

The second approach included gray literature studies
and reports of state MC programs. Two authors (C.H.
and C.R.) screened the first 100 search results of Google
advanced search using the terms “medical cannabis
program evaluation,” “medical marijuana program
evaluation,” “cannabis program evaluation,” and “mari-
juana program evaluation” and restricting results to .gov,
.org, and .edu websites. Another author (L.F.) screened
the first 50 Google results for medical marijuana program
evaluations by state using the search terms “medical
marijuana program evaluation:ST.gov.” Saturation of
relevant results was reached within 50 search results but
was extended to 100 in the beginning to ensure a com-
prehensive search.

For states with an MC program (38 states and
Washington, D.C.,, as of April 2024), we also performed a
review of each state’s MC program website and manually
searched their reports for a program evaluation. If the
website had an internal search function, a search for
“evaluation” was conducted within each state’s cannabis
state program’s site. Another author (A.T.K.) sent out
emails in September 2023 to national and international
MC researchers and experts to locate other unpublished
or in-progress evaluations. Finally, two authors (C.H. and
C.R.) reviewed reference lists of included articles.

For inclusion, the following criteria had to be met. (1)
The focus was solely on an MC program and not adult/
recreational cannabis use; if an evaluation was conducted
during a time and place that contained elements of both,
it was excluded to focus on MC. (2) The evaluation was
conducted by an independent - state or non-state
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(i.e., non-state employees) — entity. Purely internal re-
ports were excluded. (3) The evaluation included a
consideration of patient experiences, including surveys,
focus groups, and/or interviews. (4) The evaluation was
for a single-state/district MC program within the USA,
including Washington, D.C. (i.e., not a merging of data
from multiple states, given the difficulty of extracting
each state’s policies in a multistate evaluation). There
were no restrictions on publication dates.

All abstracts and gray literature reports were screened
between three authors (L.F., C.R,, and C.H.), and a short
list of potential full-text inclusions was screened by two
other authors (G.C. and A.T.K.) for relevance. One au-
thor (G.C.) reviewed titles of excluded full-text articles to
reduce error. Results were synthesized in the following
ways: evaluations were thoroughly read to determine
commonalities and differences. Basic descriptive infor-
mation regarding each evaluation was extracted, and
themes were qualitatively identified. Results based on
these themes were synthesized into tables to describe each
evaluation.

Results

A flow diagram of search results is shown in Figure 1.
We identified 272 abstracts to be screened through sci-
entific literature searches and 1,300 titles through gray
literature searches. We found no additional evaluations
by contacting MC researchers and experts via email. Of
abstracts screened, we excluded 223 from the scientific
literature and 1,268 from the gray literature that did not
meet our inclusion criteria. Of the 69 full scientific articles
and 32 gray literature reports retrieved, three scientific
articles and four gray literature reports ultimately satis-
fied all inclusion criteria as evaluations of single-state MC
program evaluations conducted by an external party.
Results were synthesized by summarizing the overarching
goals and structure of each MC program evaluation and
determining commonalities and differences between
evaluations. We report results according to three over-
arching themes: evaluation characteristics, program ex-
perience, and assessment of cannabis use.

Evaluation Characteristics

Characteristics of MC program evaluations included in
our study are shown in Table 1, which represent six US
states, namely, Maryland [38], Minnesota [39], New
Mexico [40], Ohio [41], Rhode Island [42], and Penn-
sylvania, which had two evaluations [43, 44]. All evalu-
ations were published before legalization of recreational
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cannabis use, if ever subsequently legalized; thus, only
MC was legally available at the time of each included
evaluation. We identified variation in several evaluation
characteristics. Published versions of each evaluation
were made available in one of three ways: the state MC
program website, the website of an academic institution,
or in a peer-reviewed journal. Similarly, evaluations were
conducted by one of three types of evaluators: inde-
pendent researchers from an academic institution or
nonprofit entity, a private research consulting group, or a
separate individual/organization within states’ Depart-
ment of Health. Data collection and analysis approaches
likewise varied. Patient-facing methods included surveys,
interviews, or focus groups, while analytic strategies in-
cluded both qualitative and quantitative elements.

All evaluations used convenience methods of sam-
pling; however, samples sizes varied widely, from 15 to
13,011 participants. Recruitment strategies likewise
varied substantially. For example, the Pennsylvania
focus group study recruited on a statewide level but
recruited only 27 MC program participants from one
dispensary, while Maryland recruited 13,011 partici-
pants whose demographic distribution was similar to
that of the MC program population. Some states uti-
lized links to surveys distributed via email, while others
advertised evaluation participation via flyers and direct
contact in MC dispensaries. We found that qualitative
evaluations tended to have smaller samples and
quantitative evaluations tended to have larger samples,
but no specific hypothesis testing or power calculations
were mentioned in any of the evaluation reports. Most
evaluations did not include a significant comparison
group of nonprogram enrollees who may use cannabis
for medical purposes. As an exception, Ohio recruited
over 2,700 participants, 6% of which were not enrolled
in the MC program.

Program goals were generally aligned with an overall
objective to learn about the current status of the MC
program. However, specific aspects of interest and their
associated goals were unique to each state. New
Mexico’s evaluation goal was to assess the current
status of the program and investigate choices made by
participants and medical providers, and they undertook
three separate surveys/interviews to do so. Ohio fo-
cused on examining program growth and participant
satisfaction levels with components of their program.
In Maryland, the evaluation examined patterns of use,
perceptions of risk and benefit, and occurrence of high-
risk behavior with the goal of informing future program
and policy efforts to ensure safe use of MC. Minnesota
had a general goal to “describe the experiences from the
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Fig. 1. PRISMA flow diagram for state cannabis evaluations. The PRISMA diagram presents our search strategies
and selection criteria in finding relevant evaluations of state MC programs.

first year of the program” but mainly collected data on
frequency and chemotype (low, high, or equal THC:
CBD ratio) of cannabis use in patients per different
conditions. They stated that they are mandated to
review their program every year, albeit only one
evaluation was found. Rhode Island had a similar as-
sessment with a general goal to ascertain how their
program has met or failed to meet its objectives with
their “exploratory program evaluation.” The Pennsyl-
vania evaluations were geared toward assessing efficacy
of cannabis on qualifying conditions and determining
barriers of access while its other evaluation addressed
the certification process.
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Program Experience

State MC programs assessed experiences of enrolled
program participants, per our criteria, and two states also
assessed provider experience. Table 2 summarizes pro-
gram experience results. All evaluations asked partici-
pants about aspects of program navigation, including
difficulty of obtaining a card to access MC (seven eval-
uations), processing time (two evaluations), and infor-
mation adequacy and accessibility (five evaluations). Six
evaluations also asked about program costs; two evalu-
ations about the need for flexibility in allowing caregiver
participation; and four evaluations about MC cultivation
at home.

Franks et al.
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Experience of Program Participants

With one exception (Minnesota), most participants
found their state programs to be either very easy or very
difficult to navigate. In Rhode Island, 100% of partici-
pants evaluated said program navigation was a simple
and clear process. In Pennsylvania’s survey, 71.8% of
participants evaluated summarized the process as “fairly
easy.” In focus groups, participants were satisfied but
wished the program was further integrated into the
healthcare system. Half of participants evaluated in
Minnesota found the program easy to navigate. For the
states that found their program difficult to navigate,
43.6% of the participants in Ohio said the program is not
responsive to inquiries, while in New Mexico, 90% were
neutral or concerned about the difficulty of obtaining an
MC card. Regarding cost, three states (Pennsylvania,
Ohio, and Minnesota) reported program costs as a major
or important issue. Over half of these participants
claimed that either the registration costs or the cost of a
qualifying medical exam was a financial burden. Re-
garding information adequacy, most participants evalu-
ated in Pennsylvania and Rhode Island reported that they
had trouble finding information about the state’s MC
program. Conversely, most participants evaluated in
Maryland and Minnesota found their state’s information
sources to be adequate.

Additionally, participants (in two to five evaluations
depending on the concern area) were asked about their
level of agreement with six areas of concern, as shown in
Figure 2. These issues included (1) legal protections, (2)
issues with qualifying medical providers, (3) stigma, (4)
access to dispensaries, (5) issues with MC products, and
(6) sources of information.

Among areas of concern, evaluations in Ohio and
Rhode Island asked participants regarding legal protec-
tions against arrest as they related to program satisfaction
in their states. In Ohio, 75.7% of participants stated that
providing legal protections would be the policy change
that would most positively affect patient satisfaction.
Rhode Island initially created their MC program legis-
lation to protect program participants and their care-
givers from arrest as it was cited as the most expected
protection; however, some participants or caregivers were
arrested if they exceeded the statutory limit of cannabis
supply.

Additionally, three states (Rhode Island, New Mexico,
and Pennsylvania) asked program participants regarding
issues with qualified medical professionals (QMPs) -
i.e., providers who may authorize access to MC for their
patients. Of note, Minnesota included a question about
the types of QMPs used for certification but did not assess

Franks et al.
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Table 2. Summary of program experience

State program Program navigation

Program cost

difficulty processing time information adequacy
Maryland - - 14% no 36% cost is an issue
Minnesota 51% found it easy, 14% hard 90% approved  40% found call center useful, 86% cost to be
to use within a month  77% found state website somewhat (or more)
useful unaffordable
New Mexico

Patient interview 90% neutral or hard to get

card thing

10% said hardest

10% said it was an issue

Patient survey Most did not have problems

Ohio 43.6% said program is not -

responsive to inquiries

- 31% listed as Tstissue in
difficulty of getting card

43.6% said program not
responsive to request for info

84.1% said it was very or
extremely important

Pennsylvania
survey

71.8% said it was easy or very -
easy to get card and
cannabis

Pennsylvania focus Easy but needs to be

Not enough overarching Prohibitively expensive

groups integrated into healthcare education exam: USD 147
system
Rhode Island 100% said easy and - 50% said education about Registration costs: 1/15

straightforward

program hard to get, said it was an issue

specifically limits on MC

interactions between program participants and QMPs. In
New Mexico, 28% of program participants reported two
primary concerns for obtaining MC authorization were
difficulties (a) securing an in-person visit with a QMP and
(b) obtaining a recommendation for MC treatment from
a QMP. In Pennsylvania, less than half of survey par-
ticipants reported difficulty finding a recommending
QMP, while only a few focus group participants reported
difficulty obtaining an MC treatment recommendation
from an individual QMP encounter and no difficulty
from a QMP group certification event.

Three evaluations addressed the issue of stigma. In
Maryland, approximately 75% of program participants
reported they were open to discussing their MC use and
did not feel stigmatized. However, in New Mexico, 10% of
program participants reported stigma as common, both
internally (self-stigma) and externally (social and
healthcare settings). Likewise, participants in the Penn-
sylvania focus group evaluation consistently reported
they felt uncomfortable discussing MC use with their
healthcare providers.

For every evaluation that asked about dispensary ac-
cess, over 60% of participants reported no issues accessing
a dispensary and between 2% and 13% said they lived too

Narrative Review of Medical Cannabis
Program Evaluations

far from a dispensary. Rhode Island did not have dis-
pensaries at the time of the evaluation, which program
participants reported as a major issue in accessing
safe MC.

Two evaluations asked about whether participants had
issues relating to dispensaries or dispensary products. In
Ohio, 67% of participants bought their MC solely from
dispensaries. Of the participants that chose not to pur-
chase from an Ohio dispensary, 45% stated that dis-
pensaries were too expensive. However, 88% of partici-
pants who purchased from dispensaries stated they
trusted the safety of their products. In the Pennsylvania
focus group evaluation, participants reported primarily
purchasing from dispensaries but having problems with
product availability and consistency.

Four evaluations asked about where participants
sourced their MC information. The Maryland, New
Mexico, and the Pennsylvania focus group evaluations
asked about individual sources of information and found
that dispensaries and the internet were most widely relied
upon among program participants. One state, Maryland,
required a clinical director to help provide MC infor-
mation at each dispensary; however, only 10% of their
program participants reported utilizing this resource.

Med Cannabis Cannabinoids 2024;7:243-256
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RI,
PA-S,
PA-FG

# Evaluations that Included Topic
w

Legal Issues with QMP

Protections

Topics Included in Surveys

W Reported as a concern

MD,
MN,
MD NM, MD,
OH NM,
PA-S PA-FG
NM’ .
PA-FG
Stigma Access to Issues with Sources of
Dispensary Product Information

OReported as nota concern

Fig. 2. Summary of program concerns. Recurring topics were asked about within evaluations as possible concerns

for the participants.

Minnesota asked only about their state MC program
website and call center and found that 52% reported these
sources of information as helpful or very helpful.

Experience of Program Providers

Only two states, Minnesota and New Mexico, included
a survey for qualified medical providers, as shown in
online supplementary Table 2A in the supplemental
material. The purpose of each survey differed, however,
with Minnesota’s survey asking providers to answer
questions regarding their patients’ outcomes and New
Mexico’s survey surveying medical providers about their
own experiences within the state’s MC program. The
healthcare providers in Minnesota reported that 60% of
their patients had at least a moderate improvement in
their condition. Providers (33%) also mentioned a de-
crease in their patients’ other medications, particularly
pain medications. New Mexico’s healthcare professionals
responding to the survey were 63% nurse practitioners,
24% physicians, and the remaining were physician
assistants, psychologists, and pharmacists. In reporting
their experience with the program, 46% said the most
difficult aspect of being an MC provider is lack of sci-
entific information on MC. They also reported that the
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two most important factors in considering recom-
mending MC to their patients are the patient’s condition
and the patient’s previous experience with cannabis.

Assessment of Cannabis Use

State MC program evaluations consistently assessed
several aspects of cannabis use, including therapeutic
efficacy as reported by program participants for medical
and psychiatric conditions authorized for MC use
(qualifying conditions), patterns of cannabis use (medical
and nonmedical), and participant risk and mitigation
factors associated with MC use (risk assessment and
mitigation).

Qualifying Conditions and Self-Reported Efficacy

Evaluations included in our study consistently asked
about MC use (all seven evaluations) and efficacy (four
evaluations) for qualifying conditions. Five evaluations
asked about MC use for conditions other than the
qualifying condition, as shown in Table 3. The qualifying
conditions of PTSD, pain, and anxiety/depression were
reported most commonly among participants in Mary-
land, New Mexico, Pennsylvania, and Ohio. None of
these conditions was authorized in Minnesota (only
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FDA-approved indications for THC-based medications
were authorized), and Rhode Island’s qualifying condi-
tions were not consistently organized by specific symp-
toms or diagnoses (e.g., “chronic disease/condition”),
making comparison to other states difficult. Evaluations
that asked about MC use for conditions other than the
participants’ qualifying condition reported that partici-
pants also used MC for sleep (three evaluations), pain
(three evaluations), nausea (one evaluation), and anxiety/
depression (four evaluations). When asked about efficacy,
most participants reported that MC improves symptoms
and/or is effective/beneficial. Similarly, providers in
Minnesota reported that 60% of their patients had at least
moderate improvement in their condition.

Cannabis Use Patterns

With the exception of Rhode Island, all states included in
our study assessed cannabis use patterns in their evaluations
(see online suppl. Table 3A). Five evaluations asked about
spending on MC, ranging from rating the severity of
problems associated with MC costs to the dollar amount
spent in a given timeframe. Every evaluation, excluding the
Pennsylvania focus groups, asked about patterns of MC use,
and of those, only Ohio did not follow up with questions
about specific types or chemotypes of MC products. Three
evaluations asked about MC for nonmedical use.

The format of questions pertaining to frequency of MC
use varied substantially across evaluations. Maryland’s
evaluation asked how many times per month MC was
used, Ohio asked how many times per week, and the
Pennsylvania survey asked how many times per day. New
Mexico asked whether MC was used daily and Minne-
sota’s evaluation logged frequency of purchases. In all
cases, participants’ frequency of MC use was high.

Additionally, Maryland reported frequency of use based
on routes of administration, while New Mexico, Minnesota,
and the Pennsylvania surveys were based on the chemo-
types of MC used. Only evaluations in Maryland, New
Mexico, and Ohio asked about nonmedical use, with 36% of
participants in Maryland and 59% of participants in New
Mexico reporting using MC in a nonmedical capacity. Ohio,
however, asked if participants used MC primarily medic-
inally or recreationally.

Risk Assessment and Mitigation for Cannabis Use

Questions regarding risk factors associated with MC use
were less common among program evaluations, as shown in
online supplementary Table 4A. Three asked about poly-
substance use, and two asked about cannabis use disorder.
One state, Maryland, probed about problematic cannabis
use. Maryland questioned whether participants drove under

Narrative Review of Medical Cannabis
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the influence (80% said they drove within 3 h), whether they
stored MC safely (78% said they had), and if they used MC
responsibly by avoiding smoking MC when around children
(52% said they did). The Maryland evaluation also asked
about high-risk behaviors that could lead to cannabis use
disorder or driving under the influence and found one in ten
participants reported engaging in high-risk behavior with
cannabis. New Mexico asked whether participants were
counseled about cannabis use risk factors by their primary
care physician. In evaluations that asked about poly-
substance use, over 50% of participants used either alcohol
or tobacco concomitantly with MC. While specific questions
about participant opioid use were not mentioned, a third of
providers in Minnesota reported a decrease in their patients’
other medications, particularly pain medications.

Discussion

In conducting our evaluation search for this review,
we found that while many states invest substantial re-
sources to build high-quality MC programs with robust
internal reporting, very few have conducted evaluations
with the purpose of assessing their own programs uti-
lizing participants’ feedback [43, 44]. Such evaluations
are critically valuable to MC program officials, re-
searchers, and policy makers who desire to maximize
benefit and minimize harm from MC use and optimize
MC programs to the needs of their participants [7, 45,
46]. Our review is novel in its presentation of the current
landscape of MC program evaluations, which may
generate knowledge, expose gaps, and establish useful
practices in conducting these evaluations toward
achievement of specific programmatic goals [19]. While
we identified several common, overarching themes
among extant MC program evaluations to date, we also
found considerable heterogeneity in the methodology,
goals, and results. Given that a standardized program
evaluation does not exist in this field, both common and
heterogeneous aspects of these evaluations present po-
tential strengths and weaknesses that may guide future
program evaluation design and implementation.

Potential Strengths in MC Program Evaluation Design

Among the common themes we presented, there are
aspects that we believe are strengths to the evaluation
process and should be considered and standardized for
future evaluations to allow for interstate comparisons. For
example, assessing the process of navigating MC
authorization and product access among program par-
ticipants can provide experiential feedback that serves as
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Table 3. Participant-reported MC use and efficacy for medical conditions

State program

Use for qualifying

conditions (%)

Use for non-primary conditions? (%) Self-reported efficacy

Maryland .

Chronic pain (46%)

e PTSD (33.4%)
e “Other” (anxiety,

o o

depression, sleep, pain,
arthritis) (12.5%)
Severe nausea (2.6%)
Anorexia, epilepsy, or
cachexia (1.9%)

Very effective (74%)

e Moderately
effective (21%)

o Not effective (0.5%)

Minnesota e Muscle spasms (43%) - o Great deal of benefit (64%)
e Cancer (28%) e No benefit (9%)
e Seizures (20%)
e Crohn’s disease (7%)

New Mexico

Patient interview e

PTSD (69%)

¢ Anxiety/depression (45%)
e Pain (28%)

e Pain (21%) -
e Nausea (219%)
e Anxiety/depression (21%)

Patient survey .

Pain (60%)

e PTSD (51%)
e Painful peripheral

neuropathy (28%)

e Sleep (54%)
e Pain (51%)
e Anxiety and depression (37%)

Ohio

e Chronic pain (68.4%)

PTSD (35.2%)
Arthritis (33%)

15% reported wishing their medical -

condition was approved for MC use,

including

e Anxiety (51.5%)

e Depression (25.1%)

e Also listed: insomnia, ADHD, autism,
IBS, diabetes, lupus

Pennsylvania survey e

Anxiety (50%)
Chronic pain (22.3%)
PTSD (7.9%)

Participants reported mean 2.3 e Improved
conditions. Comorbid frequency symptoms (79.2%)
e Pain (63%) e Works much better than

e Anxiety (63%)
e |nsomnia (29.6%)

other medications (49%)

Pennsylvania focus e
groups

Chronic pain (54%)

e Anxiety (29%)

PTSD (1%)

e Patients reported an average of 24 -
other conditions

Rhode Island .

Chronic disease/
condition (67%)

e Cancer (12%)
e Hepatitis C (10%)

Successful in helping
condition (100%)

aThese include medical conditions for which participants used MC that were not listed as their primary qualifying condition.

an indicator of program effectiveness [47, 48]. Similarly,
asking participants about their experience can highlight
areas of concern that may not be recognized by other
means, such as perception of safety from arrest or in-
equities in access among different patient populations.
Some aspects of evaluation heterogeneity across states
may also be beneficial in the design of MC program
evaluation. Because every state has developed a unique
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program, the specific needs or challenges of those pro-
grams require customized approaches to evaluation
[12-14]. For example, varying methodologies to garner
participant feedback were used; some used surveys, while
others used semi-structured interviews or focus groups.
Interviews allow participants to speak freely and in-depth
about particular topics, such as the certification process,
educational sources, experiences in the dispensaries, and
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barriers to accessing MC [49, 50]. While these topics
could be included in surveys, an interview approach
provided richer data in areas of interest, such as in New
Mexico for discovering reasons that patients use cannabis
for both recreational and medical reasons simultaneously,
which more effectively informed the state about MC use
within the program. In Pennsylvania, an in-depth focus
group approach enabled participant dialogue to elucidate
specific barriers to MC access. Alternatively, using sur-
veys can provide experiential data representative of large
numbers of participants on specific issues, such as in
Maryland, where they achieved their programmatic goal
of examining patterns of use through a survey admin-
istered to thousands of participants [51, 52]. Thus, states
may benefit from selecting methodologies that are tai-
lored to best achieve the unique goals of their MC
programs.

Potential Weaknesses in MC Program Evaluation

Design

Despite the advantages of heterogeneity to evaluate MC
program evaluations individually, we found that there are
also apparent tradeoffs of an individualized approach to
generalizability and comparison of results across states.
First, sampling methods and sample sizes varied signifi-
cantly, with differences that preclude interstate compar-
isons. For example, Maryland and New Mexico had
comparable numbers (100,000-150,000) of program en-
rollees, and both used a survey design to assess participant
experience; however, >13,000 (8.4%) were surveyed in
Maryland, while only 102 (0.09%) were surveyed in New
Mexico. Sampling methods likewise varied, including
differences in sampling strategy, from sending online
email to recruitment inside a dispensary, and sampling
frame, such as only participants versus participants and
providers. This potentially created sampling biases be-
tween groups and/or excluded populations for compari-
son. Second, while there are many validated survey in-
struments to assess MC use and participant experience
(e.g, CAMS [53, 54], PGIC [55, 56], DFAQ-CU [57],
MACESS [58], ASSIST [59, 60]), these survey instruments
were not consistently used, making comparison and ag-
gregation of responses to survey questions difficult across
evaluations. Greater instrument consistency might enable
better interstate comparisons of survey data. Third, af-
filiations and backgrounds of partnering evaluators dif-
fered, with an apparent difference in the depth and quality
of the evaluations. Methods used in evaluations performed
by non-state-affiliated groups tended to better align with
MC program goals and objectives, as well as sampling
methods.

Narrative Review of Medical Cannabis
Program Evaluations

Across evaluations, we found certain topics that are
likely to have universal applicability to MC programs but
were not included consistently. For example, assessment
of illicit and/or nonmedical cannabis use has implications
for participants in all state MC programs [61, 62], yet very
few evaluations to date have addressed whether partici-
pants also purchased and used illicit and/or nonmedical
cannabis. Nonmedical cannabis has not been tested for
safety or contaminants, and its use may confound in-
tended therapeutic effects of MC or create issues of safety
for MC program participants [63, 64]. As another related
example, assessment of various risk factors related to
cannabis use has broad applicability and could benefit all
MC programs. These assessments help determine prev-
alence of issues such as children accessing of MC
products [24, 28], driving under the influence [65],
cannabis misuse [30, 31], and/or risk for cannabis use
disorder [66, 67]. Broadening the scope of the evaluations
to include assessment of other aspects of the MC pro-
gram, such as including surveys for medical professionals,
dispensaries, and laboratories for objective testing of MC
products, would strengthen any evaluation.

We note several limitations with this review. First, the
number of evaluations that met criteria for our review was
small, limiting generalizability of our conclusions. Never-
theless, we believe our results are representative of the
scientific and gray literature and state-sponsored online
material, based on our comprehensive search strategy in
these areas. Second, we acknowledge that our analysis and
conclusions are based on expert opinion, rather than
evidence-based guidelines, as such guidelines are currently
lacking in MC program evaluation. Over time, we expect
that as evidence grows, such guidelines will be developed.
Third, heterogeneity in evaluation format, reporting, and
publication outlet (e.g., website vs. peer-reviewed literature)
made some comparisons and synthesis difficult. However,
this tradeoff allowed for a broader search strategy with more
inclusive results. Lastly, we recognize that excluding internal
agency reporting may have excluded relevant information
regarding MC programs, but we chose to exclude any re-
ports that had no element of evaluation by examination of
the data, remarks on their impact on the program, and
appraisal of relevance to the program goals.

Conclusion

MC program evaluation is critical for states to assess
program effectiveness and identify actionable changes to
policy and practice that will increase effectiveness and
improve outcomes. Although many states have MC
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programs, we found only seven independently conducted
evaluations completed to date, with both common themes
and heterogeneity across these evaluations providing
insight into a robust evaluation process. Accordingly, the
following recommendations may be helpful to MC
program officials, policy makers, providers, and partici-
pants: (1) prioritize partnership with an experienced third
party independent of and unaffiliated with the state MC
program to design and complete the evaluation; (2) define
goals clearly to align the evaluation with distinct objec-
tives of the state MC program; (3) assess issues universally
applicable, regardless of program, including use of
nonmedical cannabis, MC misuse, driving under the
influence, treatment access, and safe use practices; (4)
utilize standardized evaluation instrument practices and
comparison cohorts where feasible; and (5) tailor
methods to minimize bias and address specific areas of
inquiry aligned with program goals and objectives.
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