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Introduction: Existing research on medical cannabis patients has often overlooked those younger than 21. This study aimed to detail
the frequency and rate of pediatric medical cannabis patients in the US using a large patient database.

Methods: Utilizing Leafwell Patient Database data from 2019 to mid-2023, we described demographics and qualifying conditions,
employing descriptive statistics and y2 tests to discern differences between minors (0—17 years) and young adults (18-20 years). We
calculated rates per 100,000 population by state.

Results: Analyzing 13,855 patients, 5.7% were minors and 94.3% were young adults. Anxiety emerged as the primary self-reported
condition for both groups, yet differences were seen for other conditions. Differences were observed by race/ethnicity, health insurance
status, residency in adult-use states, and number of reported conditions. Notably, both groups reported a similar average number of
conditions.

Conclusion: This study underscores demographic distinctions between minor-aged medical cannabis patients and young adults. There
is a need for comprehensive clinical research addressing efficacy, safety, and tailored guidelines specific for pediatric medical cannabis

patients. Such insights are pivotal for healthcare providers and policymakers in navigating medical cannabis treatment protocols.

Plain Language Summary: This paper describes the demographics and medical conditions of medical cannabis patients under the
age of 21 in the United States based on data from the Leafwell Patient Database spanning 2019 to mid-2023. We found that there is
a significant number of medical cannabis users aged 20 or younger, with variations in demographics and conditions between minors
(under 18) and young adults (18-20). The findings indicate that minor patients are predominantly white, non-Hispanic, residing in non-
adult-use states, and report a lower number of conditions per patient compared to young adults. Anxiety, chronic pain, and PTSD are
among the most commonly self-reported conditions for both age groups. There is need for additional clinical studies to understand the
role of medical cannabis in addressing symptoms and improving the quality of life for conditions such as chronic pain, anxiety, and
PTSD in the pediatric population. The study is limited by its reliance on self-reported data but represents the largest cohort of pediatric
medical cannabis users in the world. Further investigation by academics and clinical scientists ought to inform the appropriate
integration of medical cannabis in young patients.

Keywords: medical cannabis, pediatric, patient database, United States

Introduction
As of 2023, 38 states, three territories, and the District of Columbia allow the medical use of cannabis products.1 There

are approximately 3,866,746 registered medical cannabis patients as of 2023 in the United States. This estimate is
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derived from state-run medical cannabis programs and may likely be an undercount, as some states do not mandate
compulsory registration for medical cannabis use.” Regardless of whether a state requires registration to a state-run
medical cannabis program, each state’s program stipulates a unique list of medical conditions that qualify a patient for
a medical card, known as, “qualifying conditions”. Potential patients must have a physician certify that they suffer from
one of these conditions in order to be eligible for medical cannabis. For those under the age of 18, there are typically
more stringent regulations and often a more limited list of qualifying conditions.

The 2017 National Academies of Sciences report on the health effects of cannabis and cannabinoids found some
limited evidence supporting the use of medical cannabis for anxiety, PTSD, HIV/AIDS, and Tourette syndrome, and
substantial or conclusive evidence in support of its use for treating traumatic brain injuries, multiple sclerosis, and
chronic pain.® The report did not find evidence to confirm the efficacy of medical cannabis for various other conditions,
such as cachexia, epilepsy, cancer, or muscular dystrophy. It’s important to note that these findings pertain to the adult
population, with the report recommending that the health effects of cannabis on certain pediatric conditions, such as
epilepsy and cancers, be further studied. However, newer research suggests medical cannabis may have a superior
benefit-safety profile compared to commonly used medication for chronic neuropathic pain.*

Although the data on medical cannabis patients are somewhat limited, we have a basic understanding of who these
patients are and the medical conditions for which they use medical cannabis.’® Recent research has utilized commercial
data sources and publicly available data, such as state medical cannabis patient databases, to improve our understanding
of medical cannabis patients. Analyses of commercial data conducted by Mahabir, Smith, and Garibaldi (2020), as well
as Mahabir et al (2021), relied on data from 22 medical cannabis evaluation clinics across five states: Colorado (CO),
Connecticut (CT), Maine (ME), Maryland (MD), and Massachusetts (MA). The researchers found that medical cannabis
users were predominantly white, non-Hispanic, mostly male, and with an average age in the mid-40s.”® The authors
found that the mean number of comorbid conditions was 3.3 for males and 4.1 for females and that the number of
comorbid conditions varied by state. Notably, they also discovered that certain demographics, particularly age, as well as
the types of primary conditions, varied by state.® The fluctuation is likely due to variability in the medical conditions that
qualify for treatment between states, as the authors note.

Research evaluating state patient database data from 2001-to-2015 found that participation in state-level medical
cannabis programs increased in the late 2000s and early 2010s.° Fairman (2016) observed that two-thirds of registered
patients were male, with the differences in sex decreasing over time. Other researchers, examining similar data and
years,”® noted that the upward trend of registrants continued into the mid to late 2010s and emphasized that the most
common qualifying condition was chronic pain, followed by multiple sclerosis.

Fairman (2016) provided information about the population of medical cannabis users under the age of 18, which was
reported to be around 1%. Other studies have estimated the percentage of patients under 18 to be around 1% or
lower.”®!° While the information discussed above offers some insights about medical cannabis patients, there is a lack of
detailed population-level data on minor-aged medical cannabis patients (those under 18) and young adult medical
cannabis patients, defined as those over 18 but under 21 years of age (the legal age for non-medical, adult use in states
with recreational cannabis laws).

Much of our understanding of pediatric-aged use of medical cannabis comes from clinical studies. These studies have
examined the effects of cannabis on various pediatric diseases,'' ' finding some evidence to support the use of medical
cannabis for treatment-resistant epilepsy as well as chemotherapy-induced nausea and vomiting. There is also moderate
to low evidence supporting medical cannabis as a treatment for autism.'*'° Other conditions commonly self-reported as
reasons for initiating medical cannabis treatment, such as chronic pain, have limited evidence supporting their efficacy.'’
Importantly, while the number of medical cannabis total registrants increased in the mid-to-late 2010s,” data from
Monitoring the Future, a national wide survey of drug use from 1975-2023, did not suggest similar increases in medical
cannabis use among 8th, 10th, and 12th graders.18

Qualifying for a medical card as a minor typically involves additional certification steps. In some states, if a patient is
under the age of 18, two physicians’ recommendations are required, often including one from a specialist and/or
pediatrician, as well as parental consent. The qualifying criteria are also stricter for those under 18 due to concerns
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about safety and tolerability.'® Florida, in particular, restricts the types of cannabis products that minors can access
through its medical cannabis program.

Young adults, no longer considered minors, are not subject to these restrictions, but like anyone seeking enrollment in
the medical cannabis program, must be certified by a physician before they can receive their medical card. Notably,
individuals aged 18 to 20 fall into a unique age group where they are not legally allowed to purchase cannabis in states
with adult-use laws but can potentially access medical cannabis through a medical program.

One study has examined the motivations and behaviors surrounding medical cannabis use among young adults.?® The
authors utilized data from a long-running longitudinal study of substance use among several Southern California
students, tracking the participants from 2008 to 2018-2019. Within the sample, they identified a small subset (n =
180) of medical cannabis users and compared these individuals to those who reported using cannabis for recreational
purposes. The study revealed that medical cannabis patients, particularly those with multiple conditions, reported more
frequent and heavier cannabis use, despite not showing significant differences in symptom severity compared with
recreational users.?’

The focus of this manuscript is on providing a population-level description of pediatric and young adult medical
cannabis patients from a large patient database in the United States. Detailed information on this segment of the
population is crucial to help develop better and more comprehensive regulatory frameworks and safety guidelines, to
improve patient care, and to provide researchers with a potential pool of participants for further clinical studies.?!
Demographic information and patient characteristics are provided overall, as well as by age group, categorized into
minors (aged 17 years or younger) and young adult (aged 18 to 20 years). We explore the distribution of patients across
the US and present information about the predominant types of self-reported conditions.

Methods

To characterize medical cannabis use among pediatric-aged individuals in the US, we utilized data from 2019 to mid-2023
from Leafwell (https:/leafwell.com/). We calculated frequencies, proportions, and conducted tests of statistical independence

for various demographics both overall and within two distinct age groups: minors (those under 18 years old) and young adults
(those aged between 18 and 20 years). Additionally, we reported frequency counts and rates per 100,000 population by state
for each age category.

Data and Measures

This cross-sectional study was conducted using retrospective, anonymized data supplied by Leafwell, a telehealth
platform that provides access to licensed physicians for those who may qualify for the use of medical cannabis.
Leafwell operates in 34 states and is advertised on internet search engines and digital media for connecting potential
medical cannabis patients with physicians within their given state. After a physician qualifies a patient for medical
cannabis, ie, a licensed physician verifies an existing qualifying medical condition, Leafwell helps patients receive their
medical card, which enables them to purchase medical cannabis at a licensed dispensary. Leafwell patients are required to
fill out a baseline questionnaire regarding basic demographic information and medical condition(s), which comprises the
Leafwell Patient Database (LPD). We utilized data from this baseline questionnaire to inform our study.

Per state-level laws, parents or legal guardians (ie, caregivers) were required to fill out baseline questionnaires for
minor patients. Young adult patients (18 years old or above) were not required to involve a parent or legal guardian. As
minor patients did not provide their own data, their data cannot be viewed as self-reported. However, we will use that
term throughout this manuscript, with the understanding that minor patients’ responses were provided under the super-
vision of a caregiver per state law.

To maintain strict patient confidentiality, only deidentified data from the LPD was shared with internal researchers.
Researchers do not have access to non-anonymized data. This project received exempt status from an external, third-
party IRB, BRANY (IRB Number: IRB0O0000080). Patients consented to the use of their questionnaire data in aggregate
form as part of the Leafwell terms of service.

Patients who completed the questionnaire self-reported their demographics, including racial/ethnic identity, age, sex,
type of health insurance, state of residence, whether they had been diagnosed with schizophrenia, and details of their
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medical condition. We categorized race/ethnicity into four groups: Black (non-Hispanic), White (non-Hispanic),
Hispanic, and other reported races. Gender identity was simplified into two categories: male and female. Health insurance
was classified as private, public, or none/other. Age was treated as a continuous variable.

In this study, we analyzed state frequencies in several ways. First, we provided frequency counts for each state. We
then calculated rates per 100,000 using population estimates from 2020 to estimate the prevalence of medical cannabis
users within the LPD. Population estimates were derived using microdata from the Current Population Survey accessed
from the Integrated Public Use Microdata Series.*” Rates were computed separately for the two age strata. Additionally,
we categorized states into one of two cannabis legal regimes: 1) Medical Cannabis Only states, and 2) Medical Cannabis
and Adult Use states. Of note, while medical cannabis is legal in 38 states, with 7 additional states legalizing CBD-oil
/Low-THC medical programs, not all states allow for telehealth appointments for medical card registrations.
Supplemental Table 1 provides a breakdown of state regulation around telehealth usage for medical cards.

In the baseline questionnaire, patients specified a primary condition, with a provider qualifying that this reported
condition merited the use of medical cannabis per state law. In the same questionnaire, we offered patients the
opportunity to list other medical conditions related to their desire to be evaluated for the use of medical cannabis, or
“secondary” conditions. For our analysis, we present a list of the top 15 primary conditions and provide the frequency of
patients according to the number of self-reported secondary conditions by state.

Data Analysis

We described the frequency and proportions of patients by the demographics and conditions discussed previously.
Descriptive statistics were used to identify differences in demographics and conditions between minors (0—17 years old)
and young adults (18-21 years old). Rates per 100,000 population were calculated by state. Descriptive statistics and
frequencies were estimated with Stata version 18.0.>> We utilized R** and the “USMAP”* package to generate state
maps.

Results

Overall, 15,156 medical cannabis patients 20 years or younger were asked to provide baseline information, with 13,855
(91.4%) completing at least some portion of the questionnaire. Of this sample, only 5.7% were minors (n = 790), with the
remaining 94.3% being 18-to-20-year-olds. Figures 1 and 2 illustrate heat maps that show density by count (Plot A) and
by rate per 100,000 population (Plot B) for minor patients and young adults, respectively. We have included the data for
these visualizations in Supplemental Table 2. According to Figure 1, the highest counts of minor patients are in

California (n = 182), Ohio (n = 127), and Oregon (n = 124), with several states reporting 0 or 1 minor patient (refer

Figure | Frequency and rate per 100,000 population for minor patients (Less than 18 years of age) among US states using data from the Leafwell Patient Database, 2019-
Mid-2023. Gray states indicate no data available. Plot A represents count frequencies; Plot B represents patients’ rate per 100,000 population.
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Figure 2 Frequency and rate per 100,000 population for young adult patients (between the ages of 18 and 20) among US states using data from the Leafwell Patient
Database, 2019-Mid-2023. Gray states indicate no data available. Plot A represents count frequencies; Plot B represents patients’ rate per 100,000 population.

to Supplemental Table 1 for detailed data). When considering rates per 100,000 population, Maine (rate = 15.81), Oregon

(rate = 13.80), and New Hampshire (rate = 11.51) show the highest prevalence of minor patients. Figure 2 indicates that
California also has the largest number of young adult patients (n = 5439), followed by Massachusetts (n = 1249), Oregon
(n = 1139), and Ohio (n = 995) (detailed data available in Supplemental Table 2). Regarding the rate of young adult
patients per 100,000, Montana (rate = 1274.76), Maine (rate = 827.44), and Oregon (rate = 579.20) have the highest rates
among the included states.

Table 1 details counts and within-group percentages of patients by various demographics and characteristics,
categorized by age group (minor versus young adult). The table also includes chi-square (y%) tests to assess statistical
independence between groups. Reviewing the Total column, we observe that the majority of patients were white, non-
Hispanic (63.2%), male (57.2%), had private health insurance (44.6%), resided in states allowing both medical cannabis
and adult use (75.5%), and had an average age of 18.9 (with a standard deviation of 0.02). Less than 1% of the sampled
patients self-reported a diagnosis of schizophrenia. Regarding the number of reported conditions, patients most com-
monly had one (32.1%), followed by two (34.4%), and three (21%) conditions, with the percentages for each category
being relatively similar.

When comparing minor patients to young adult patients, we observe p-values of less than 0.001 across all
characteristics except for sex, indicating significant differences between the two groups. Analysis of the within-group
percentages suggests that minor patients are predominantly white, non-Hispanic and less likely to be Hispanic than the
young adult group. In terms of health insurance, a greater proportion of minor patients reported having public health
insurance, while young adult patients more frequently reported having no insurance or other types of insurance. Fewer
minor patients resided in states where cannabis is legal for both medical and adult use. The percentage of those who
reported a schizophrenia diagnosis was higher for minor patients (1.7%) compared to young adults (0.7%). Additionally,
a larger percentage of minor patients reported having one or two medical conditions relative to young adults.

Table 1 additionally indicates the total number of conditions reported by age group (minor versus young adult) and
calculates this figure as an average number of conditions per patient. In our sample, 790 minor-aged patients self-reported
a total of 1592 conditions, averaging about 2.02 conditions per individual. Meanwhile, the 13,065 young adult patients
reported a total of 28,857 conditions, averaging about 2.21 conditions per individual. Overall, the average number of self-
reported conditions per patient was 2.20.

Table 2 lists counts of the top 15 reported medical conditions, categorized by primary medical condition as well as by
any reported condition. Any reported condition is not mutually exclusive, for instance, a single individual may report
multiple conditions such as anxiety, depression, and PTSD concurrently. Anxiety emerged as the most commonly
reported primary condition (n = 5442), followed by chronic pain (n = 1992) and nausea/vomiting (n = 1313). When
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Table | Descriptive Frequencies and Statistics for Pediatric Medical Cannabis Patients Using Data from the Leafwell Patient
Database, Jan, 2019-Through-June-2023

N Minors (Age <18) Young Adults Total P-value
(n, %) (Age 18-20) (n, %)
790 (5.7%) 13,065 (94.3%) 13,855
Race/Ethnicity
White, non-Hispanic 413 (70.36%) 7226 (62.81%) 7639 (63.17%) <0.001
Black, non-Hispanic 51 (8.69%) 768 (6.68%) 819 (6.78%)
Hispanic or Latino 57 (9.71%) 2285 (19.87%) 2342 (19.37%)
Other Race 66 (11.24%) 1226 (10.65%) 1292 (10.68%)
Sex
Female 316 (40.46%) 5516 (42.96%) 5,832 (42.81%) 0.107
Male 465 (59.54%) 7323 (57.04%) 7788 (57.19%)
Age, Mean (SD) 13.17 (0.16) 19.23 (0.06) 18.89 (0.02) <0.001
Type of Health Insurance
Private Insurance 128 (41.29%) 2853 (44.74%) 2981 (44.58%) <0.001
Public Insurance 130 (41.94%) 1440 (22.57%) 1570 (23.47%)
None or other 52 (16.77%) 2084 (32.69%) 2136 (31.95%)
Medical Cannabis State Law
Medical Cannabis Only 372 (47.09%) 3021 (23.13%) 3393 (24.5%) <0.001
Medical Cannabis + Adult Use 418 (52.91%) 10,044 (76.87%) 10,462 (75.5%)
Total Number of Conditions
| Condition 318 (40.25%) 4130 (31.61%) 4448 (32.11%) <0.001
2 Conditions 256 (32.41%) 4508 (34.5%) 4764 (34.38%)
3 Conditions 131 (16.58%) 2775 (21.24%) 2906 (20.98%)
4 Conditions 63 (7.98%) 1112 (8.51%) 1175 (8.48%)
5 Conditions 22 (2.79%) 540 (4.14%) 562 (4.06%)
Conditions by Patient
Total Reported Conditions* 1592 28,857 30,449
Conditions per Patient 2.02 2.21 2.20
Have you been diagnosed with Schizophrenia?
Yes 13 (1.65%) 96 (0.74%) 109 (0.79%) 0.016
No 777 (98.35%) 12,966 (99.27%) 13,743 (99.21%)

Notes: There were 235 missing data for sex, There were 1763 missing data for Race/Ethnicity. There were 7168 missing data for this type of health insurance.
There were 5 missing data points for whether someone was diagnosed with schizophrenia. *Conditions are not mutually exclusive; patients can self-report up to
20 conditions.

assessing the distribution of primary conditions by age, a comparable percentage of minors and young adults reported
experiencing anxiety. However, higher percentages of young adults reported conditions such as chronic pain, depression,
and insomnia compared to minors. Conversely, conditions such as cancer, epilepsy, PTSD, and other miscellaneous
conditions were reported at higher percentages among minors than young adults.

The list of non-mutually exclusive medical conditions revealed different patterns compared to the primary medical
condition list. While anxiety remained the most frequently reported condition (n = 8568), insomnia rose to the second
most common (n = 4394), followed by chronic pain (n = 3602). Across age stratifications, the patterns were similar; both
minors and young adults reported anxiety in comparable percentages. However, young adults reported a higher
prevalence of chronic pain and depression, whereas minors more frequently reported cancer, PTSD, and other conditions.
Another significant observation from the non-mutually exclusive condition list was that nearly an equal percentage of
patients across both age groups reported experiencing insomnia.

Supplemental Table 3 provides frequencies of medical conditions by states. Notably, anxiety was the most frequently

self-reported medical condition across several states, including California, Massachusetts, New Jersey, Oklahoma, and
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Table 2 Frequency of Top |5 Reported Primary Medical Conditions and Any Reported Conditions Among Pediatric Medical Cannabis
Users by Age Group (Minor Vs Young Adult) Using Data from the Leafwell Patient Database, 2019-2023

Condition Primary Medical Condition Any Reported Medical Condition

Minors Young Adults | Total (n, %) Minors Young Adults | Total (n, %)

(Age <18) (Age 18-20) (Age <18) (Age 18-20)

(n, %) (n, %) (n, %) (n, %)
ADD/ADHD 12 (1.81%) 113 (0.89%) 125 (0.94%) 19 (1.36%) 172 (0.63%) 191 (0.66%)
Anorexia 7 (1.06%) 177 (1.39%) 184 (1.38%) 14 (1%) 566 (2.06%) 580 (2.01%)
Anxiety 269 (40.46%) | 5173 (40.59%) | 5442 (40.58%) | 423 (30.11%) | 8145 (29.54%) | 8568 (29.57%)
Arthritis 0 (0%) 36 (0.29%) 36 (0.27%) 1 (0.08%) 66 (0.24%) 67 (0.24%)
Cancer 23 (3.46%) 16 (0.13%) 39 (0.3%) 25 (1.78%) 34 (0.13%) 59 (0.21%)
Chronic Pain 40 (6.02%) 1952 (15.33%) | 1992 (14.87%) 108 (7.69%) 3494 (12.68%) | 3602 (12.44%)
Crohn’s Disease 3 (0.46%) 36 (0.29%) 39 (0.3%) 4 (0.29%) 50 (0.19%) 54 (0.19%)
Depression 21 (3.16%) 878 (6.89%) 899 (6.71%) 129 (9.19%) 3636 (13.19%) 3765 (13%)
Epilepsy 23 (3.46%) 55 (0.44%) 78 (0.59%) 27 (1.93%) 94 (0.35%) 121 (0.42%)
Headache 17 (2.56%) 539 (4.23%) 556 (4.15%) 56 (3.99%) 2003 (7.27%) 2059 (7.11%)
Insomnia 15 (2.26%) 1298 (10.19%) 1313 (9.8%) 184 (13.1%) | 4210 (15.27%) | 4394 (15.17%)
Muscle Spasms 5 (0.76%) 102 (0.81%) 107 (0.8%) 21 (1.5%) 563 (2.05%) 584 (2.02%)
Nausea/Vomiting 3 (0.46%) 200 (1.57%) 203 (1.52%) 24 (1.71%) 579 (2.1%) 603 (2.09%)
Other 127 (19.1%) 1071 (8.42%) 1198 (8.95%) 133 (9.47%) 1085 (3.94%) 1218 (4.21%)
PTSD 100 (15.04%) 1098 (8.62%) 1198 (8.94%) | 237 (16.87%) | 2875 (10.43%) | 3112 (10.74%)
Total number of Top 15 665 12,744 13,409 1405 27,570 28,975
Conditions
Number of Top 15 conditions as 84.2% 97.5% 96.8% 88.3% 95.5% 95.2%
a percentage of total conditions

Note: Primary medical condition is the condition patients self-reported as the first reason they are seeking medical cannabis. Any reported medical conditions are mutually
exclusive of the primary medical condition and all other self-reported conditions provided by the patient.

Pennsylvania. Chronic pain emerged as the primary self-reported condition for Michigan, Montana, Ohio, and Illinois. 3
tests for statistical independence indicated a variation in the leading primary condition by state.

The bottom row of Table 2 illustrates the top 15 conditions as a percentage of the total conditions, utilizing data from
Table 1 (both for primary reported conditions and non-mutually exclusive conditions). These top 15 reported conditions
account for over 95% of all conditions documented in the LPD. However, minors were slightly underrepresented,
constituting 11.7% of primary conditions that were not among the top 15 reported conditions, compared to just 4.5% for
young adults.

Discussion

In this investigation, we provided frequencies and percentages of minor and young-adult-aged medical cannabis users
across various demographics and qualifying conditions over a 4.5-year span, utilizing data from a commercial dataset, the
LPD. While our investigation does not encompass the entire population of medical cannabis users in the United States,
resulting in a significant underestimation of the true prevalence of youth-aged medical cannabis patients, it represents an
initial step toward understanding the demographics and medical conditions of pediatric medical cannabis patients and the
reasons for their medical use.

Our data indicates the presence of a considerable number of minor-aged medical cannabis users in the United States,
albeit constituting a smaller percentage compared to young adults (those aged 18-20). We observe variations in
demographics and medical conditions across age stratification, with minors predominantly self-reporting as white, non-
Hispanic, residing in non-adult-use states, and exhibiting a lower number of conditions per patient compared to young
adults. Conversely, a higher percentage of young adults reside in states with adult-use cannabis laws, report having no

health insurance, and identify as Hispanic compared to minors.
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In line with previous study efforts, we find that the most commonly self-reported reasons for pursuing medical
cannabis varied by state.® As somewhat anticipated, a higher percentage of minor-aged patients reported using medical
cannabis for cancer compared to young adults. Upon examining our population-level dataset of medical cannabis users
aged 20 years or younger, we observed similar patterns to those found in the existing body of literature regarding patient
demographics and self-reported conditions. Consistent with prior research, chronic pain emerged as a leading primary
self-reported qualifying condition.®® What is unclear in our research, and the research of others, is what proportion of the
variability in primary qualifying conditions is explained by state-level policy. For example, anxiety was the most
common primary qualifying condition and secondary condition. We do not know the extent to which patients who
have anxiety, but live in a state that does not consider it a qualifying condition, list another medical condition to qualify
for a medical card. Our finding that anxiety is the most common secondary condition for using medical cannabis does
somewhat speak to this phenomena.

Our sample notably comprises fewer individuals identifying as white, non-Hispanic, compared to research conducted
across 22 medical cannabis evaluation sites in 5 states.”® This suggests a potentially more diverse representation of medical
cannabis users within our dataset. It is also possible that this difference in demographics might be attributed to the population
under 20 years old tending to be less white, non-Hispanic. Another explanation of this slight increase in population diversity is
the use of data from a telehealth platform. Prior research suggests, specifically in New York, that access to a certifying provider
may be disproportionately distributed by census track,?® favoring census tracts with higher density of bachelor’s degrees. The
fact that the data was collected from a telehealth-based data repository may reduce geographic access issues.

Within this dataset, the most commonly self-reported conditions were anxiety, chronic pain, and PTSD. The 2017
National Academies of Science did conclude substantial evidence supporting the use of medical cannabis for chronic
pain and limited evidence for PTSD and anxiety. However, the findings were specific to the adult population. There
remains a lack of pediatric specific evidence supporting the efficacy of medical cannabis in treating anxiety, chronic pain,
and PTSD. This is largely explained by the difficulty of including pediatric patients in clinical cohorts. Clinical trials
testing efficacy of traditional pharmaceuticals for pediatric-specific conditions face many issues.?’ It is reasonable to
expect those issues, including funding and more restrictive oversight, are heightened when attempting to do so with
a cannabis-based medical product.

The dearth of pediatric specific evidence may necessitate a two-pronged approach toward comprehending the utilization of
medical cannabis among young adults. Additional clinical, patient-level research is imperative to comprehend the role of medical
cannabis in addressing symptoms and enhancing the quality of life for the presented disease areas: chronic pain, anxiety, and
PTSD. These clinical studies should aim not only to establish efficacy but also to provide information on adverse events, the
preferable route of administration (eg, edible cannabis vs whole plant cannabis), and dosage specifics in the pediatric population.

In conjunction, research utilizing population-level self-reported patient databases should integrate electronic health
information. This integration will enable the utilization of real-world data on a larger scale to address some of the
aforementioned questions. These future research trajectories, when pursued concurrently, have the potential to furnish
physicians and public health advocates with essential details regarding the appropriate integration of medical cannabis
alongside established medical guidelines. Furthermore, it can help delineate situations where medical cannabis may not
be suitable. Comprehensive understanding of administration routes and dosage information will empower healthcare
providers to offer informed counsel to their patients on this increasingly relevant topic.

Limitations

There are limitations to this manuscript as the data is self-reported within a large-scale commercial entity. Consequently,
relying on self-reported data introduces bias into the reported information. However, the descriptive nature of the
presented data is less prone to suffer from information bias as it primarily pertains to patient demographics, including
age, race/ethnicity, and location. It’s important to note that the secondary medical conditions are based on self-reported
data and therefore do not constitute clinical diagnoses. It remains unclear whether this biases our data toward more or
less relevant clinical diagnoses. While the sample size of the data is substantially large, it is not possible to differentiate
between real state-level participation in medical cannabis registration versus the market penetration of Leafwell’s
services. Therefore, it is unclear whether the counts and rates provided are generalizable to the states from which they
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were collected or if the data provided here are a convenience sample of those using medical cannabis products. Despite
these limitations, this information contributes to comprehending the demographics if medical cannabis patients within the
United States.

Conclusions

Medical cannabis patients aged 20 years or younger report similar medical conditions associated with their medical
cannabis use to that of the general population. Younger patients may be slightly more diverse comparatively and they
likely present a similar number of comorbid conditions compared to the general population. Considering the dearth of
pediatric-based research supporting the most commonly self-reported medical conditions for using medical cannabis,
there remains a need for further investigation by academics and clinical scientists to understand how utilizing medical
cannabis as a treatment impacts individuals under the age of 20.
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