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Abstract
As policies legalizing adult cannabis use increase in the United States, understanding and characterizing the proportion 
of individuals consuming cannabis for medical and nonmedical purposes is important to inform targeted health education 
efforts. Data came from 7672 adults (> = 18 years) with past month cannabis use who responded to questions about reason 
for cannabis use on the 2018 Behavioral Risk Factor Surveillance System survey in 14 states. State and aggregated data 
were analyzed using weighted frequencies for descriptive analyses, and prevalence ratios were computed to identify demo-
graphic and substance use characteristics associated with medical only use or use for both medical and nonmedical reasons 
(vs. nonmedical use). Overall, 28.6% (95% CI: 26.7, 30.4) of adults who use cannabis reported using cannabis medically, 
34.2% (95% CI: 32.3, 36.2) nonmedically, and 37.2% (95% CI: 35.2, 39.2) both medically and nonmedically. Characteristics 
associated with medical only use (compared with nonmedical only use) included being female; aged > 45 years; out of work, 
a homemaker, or unable to work; having daily or near daily cannabis use; having past month cigarette use; having no past 
month alcohol use; self-reporting poor health; and ever having been diagnosed with certain chronic diseases. Medical only 
use of cannabis is the least prevalent reason for use; use for both medical and nonmedical reasons is the most prevalent. 
Monitoring reasons for cannabis use can aid states in understanding differences between medical and nonmedical cannabis 
users, providing context to use patterns, and targeting health education messages to appropriate audiences.
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Introduction

As of April 2021, 36 U.S. states and the District of Colum-
bia (DC) have approved comprehensive, publicly available 
medical cannabis (sometimes referred to as marijuana) 
programs1; 17 of these states (Alaska, Arizona, California, 
Colorado, Illinois, Maine, Massachusetts, Michigan, Mon-
tana, Nevada, New Jersey, New Mexico, New York, Oregon, 
Vermont, Virginia, and Washington) have also approved the 

use and sale of cannabis to adults for nonmedical purposes 
(sometimes referred to as recreational use) [1].

Despite recent policy changes, the science is still emerg-
ing around the health effects of cannabis and cannabinoids. 
The cannabis plant has more than 100 individual cannabi-
noids or compounds [2]. Some of these compounds have 
been found to be effective in treating some medical condi-
tions or symptoms, including certain types of chronic pain, 
chemotherapy-induced nausea and vomiting, rare seizure 
disorders like Dravet’s syndrome, and patient-reported spas-
ticity from multiple sclerosis [3]. However, cannabis can also 
have potential negative health effects, including short-term 
impairment in learning, memory, and attention,impaired 
driving and risk for motor vehicle crashes; chronic bron-
chitis and increased respiratory symptoms (primarily due 
to smoked or inhaled cannabis); lower birth weight among 
babies born to individuals who used cannabis; and increased 
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risk for the development of schizophrenia and other psycho-
ses, cannabis use disorder, and other substance use disorders 
[3–7].

As policies legalizing adult cannabis use expand in states, 
gaining an understanding of the proportion of individuals 
consuming cannabis for medical and nonmedical purposes 
is particularly important, as public education efforts and 
messages about cannabis may need to differ between adult 
medical and nonmedical consumers. However, evolving state 
cannabis policies can make classifying medical cannabis use 
more challenging. National data collection systems like the 
National Survey on Drug Use and Health (NSDUH), an 
annual, nationally representative household survey funded 
by the Substance Abuse and Mental Health Services Admin-
istration (SAMHSA), do not collect information on medical 
and nonmedical cannabis use, but have collected informa-
tion on whether any or all past year marijuana use was rec-
ommended by a doctor [8]. A study used 2013–2014 data 
from this particular NSDUH survey question as a proxy for 
medical cannabis use and found that 0.8% of adults reported 
use only for medical reasons (i.e., reported that all use was 
recommended by a doctor), 11.6% reported use only for non-
medical reasons (i.e., reported that no use was recommended 
by a health care professional), and 0.5% reported use for 
both medical and nonmedical reasons (i.e., reported at least 
some use was recommended by a health care professional) 
[9]. A subsequent study using the same NSDUH question 
about use recommended by a health care professional found 
that reported cannabis use for medical reasons increased 
significantly in adults from 1.2% in 2013 to 1.6% in 2015 
[10]. However, as states legalize broader use of and access 
to cannabis, medical and nonmedical reasons for use may be 
less tied to a medical recommendation and more tied to self-
treatment, making indicators about receipt of a clinical rec-
ommendation for medical cannabis use an imprecise proxy.

State medical cannabis programs may authorize a broad 
range of medical uses, [11] and typically require at least 
one initial in-person visit with a clinician and/or a bona fide 
clinician/patient relationship to certify a medical need for 
cannabis [11]. In some states, clinicians are required to cer-
tify the dose, mode or method of use, and other details about 
the types of products approved for patient use [12–14]. As 
states legalize adult nonmedical cannabis use, medical pro-
grams continue to exist. However, medical and nonmedical 
cannabis marketplaces may be combined (as in the case of 
Alaska, California, and Washington, where there is a single 
marketplace) [15]. For adults seeking cannabis for medi-
cal purposes, purchasing through a state medical program 
instead of through the adult use marketplace may mean pay-
ing lower or no taxes (most states have no state-added ad 
valorem excise tax on medical cannabis products), and may 
allow for the purchase of greater quantities of product than 
can be obtained in the adult use marketplace [16]. However, 

there may be time and cost barriers associated with obtain-
ing clinician certification to become a medical cannabis 
patient, and some adults may choose to forgo the process of 
becoming a patient in favor of accessing cannabis with fewer 
barriers through the adult use marketplace. Conversely, for 
states that do not have legal adult nonmedical use, some 
adults may access the medical cannabis program solely or 
primarily to gain access to cannabis products for nonmedi-
cal use.

This policy landscape complicates the validity of using 
questions about clinician recommendations for cannabis as 
a proxy for medical use on state or federal surveys. Assess-
ing medical cannabis use based only on having a clinician 
recommendation for cannabis use may result in an inaccu-
rate reporting of actual medical use versus nonmedical use. 
A more subjective, self-reported measure may be needed 
when collecting data from adults who use cannabis to under-
stand their self-described reason for use. Such a measure was 
piloted in a 2014 consumer panel survey (Summer Styles) 
that was weighted to reflect the national population [17]. 
Data from that sample of adults aged 18 years and older 
suggested that in 2014, 10.5% of past month cannabis users 
reported use for only medical reasons, 53.4% reported use 
for nonmedical (recreational) reasons, and 36.1% reported 
using for both medical and nonmedical reasons [17]. More 
recent data on self-reported medical and nonmedical reasons 
for cannabis use have not been published in the scientific 
literature.

Accordingly, this study assessed data from a multi-state 
sample of adults who responded to a question about reason 
for cannabis use (i.e., medical only, nonmedical only, or both 
medical and nonmedical) on the Behavioral Risk Factor Sur-
veillance System (BRFSS) optional marijuana module [18]. 
Characteristics associated with self-described medical only, 
nonmedical only, or combined medical and nonmedical can-
nabis use are also assessed to better characterize populations 
ascribing to each reason for use. These characterizations can 
aid in better targeting public health messaging, which may 
need to differ based on reasons for use.

Methods

Data Source and Sample

Data for this study came from a total of 109,075 partici-
pants aged 18 years and older in 14 states who responded 
to the questions on the optional cannabis module on the 
2018 BRFSS; 7672 participants indicated past month can-
nabis use [18]. The BRFSS is a cross-sectional telephone 
(landline and cell phone) survey conducted annually by 
state health departments in all 50 U.S. states, the District 
of Columbia (DC), and U.S. territories, in collaboration 
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with the Centers for Disease Control and Prevention [19]. 
The survey is administered to a disproportionate stratified 
sample of adults aged ≥ 18 years living in households [19]. 
The BRFSS survey consists of core questions (administered 
by all states, DC, and territories), optional modules (which 
states can elect to use), and state-added questions [18]. We 
analyzed questions included in an optional marijuana use 
module used by the following 14 states: California (CA), 

Florida (FL), Idaho (ID), Maryland (MD), Minnesota (MN), 
Montana (MT), New Hampshire (NH), North Dakota (ND), 
Ohio (OH), Oklahoma (OK), South Carolina (SC), Tennes-
see (TN), West Virginia (WV), and Wyoming (WY).

States varied in terms of the proportion of the overall 
weighted sample that they contributed to the multi-state 
sample (Fig. 1). All participants with complete data on the 
relevant measures were included in the sample. Response 
rates for BRFSS were calculated using the American Asso-
ciation of Public Health Opinion Research response rate 
formula (AAPOR 4) [20]. The median survey response rate 
for all states and DC was 53.3% for the landline sample and 
43.4% for the cell phone sample [20]. Cooperation rates (the 
percentage of persons who completed interviews among all 
eligible persons who were contacted) in the 14 states ranged 
from 51.6% to 73.4% (median: 65.1%) for landline samples 
and 70.6% to 91.1% (median: 83.2%) for cell phone sam-
ples [20]. Additional information about the BRFSS survey 
design, data collection, and full-text questionnaires can be 
found at http:// www. cdc. gov/ brfss.

Note that the 14 states included in this sample had a range 
of policies in place regarding the legalization of cannabis at 
the time of sampling (Table 1), with CA having both legal 
nonmedical adult cannabis use and medical use policies in 
place; FL, MD, MN, MT, NH, ND, and OH having policies 
in place legalizing medical cannabis use; and ID, SC, TN, 
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Fig. 1  Prevalence of medical only use, nonmedical only use, and both 
medical and nonmedical use of cannabis among adults who use can-
nabis in 14 states, Behavioral Risk Factor Surveillance System, 2018. 
The 14 states included in this sample are: California (CA), Florida 
(FL), Idaho (ID), Maryland (MD), Minnesota (MN), Montana (MT), 
New Hampshire (NH), North Dakota (ND), Ohio (OH), Oklahoma 
(OK), South Carolina (SC), Tennessee (TN), West Virginia (WV), 
and Wyoming (WY)

Table 1  State sample, prevalence of past month cannabis use, prevalence of reason for cannabis use, and state legalization policy – Behavioral 
Risk Factor Surveillance System, 2018

Wt% Weighted percentage. CI Confidence interval
CA California, FL Florida, ID Idaho, MD Maryland, MN Minnesota, MT Montana, NH New Hampshire, ND North Dakota, OH Ohio, OK Okla-
homa, SC South Carolina, TN Tennessee, WV West Virginia, WY Wyoming

State Total sample Past month cannabis 
use

Reason for cannabis use State cannabis legalization status 
in 2018

N Wt% (95% CI) Medical only 
use Wt % (95% 
CI)

Nonmedical only 
use Wt % (95% 
CI)

Both medical & 
nonmedical use Wt % 
(95% CI)

CA 9264 1431 14.9 (14.0, 15.9) 28.5 (25.5, 31.7) 31.9 (28.8, 35.2) 39.6 (36.4, 43.0) Nonmedical; medical
FL 12,503 998 10.0 (8.9, 11.2) 31.4 (26.2, 37.2) 35.8 (29.9, 32.1) 32.8 (26.9, 39.2) Medical only
MD 16,254 820 7.9 (7.2, 8.7) 24.3 (20.3, 28.7) 38.7 (33.7, 43.9) 37.0 (32.3, 42.0) Medical only
MN 15,550 1134 8.95 (8.4, 9.5) 20.4 (17.8, 23.3) 44.3 (40.8, 47.8) 35.3 (32.0, 38.8) Medical only
MT 4841 505 13.7 (12.4, 15.2) 41.5 (36.1, 47.1) 28.4 (23.5, 33.8) 30.2 (25.2, 35.7) Medical only
NH 5407 338 9.4 (8.2, 10.8) 25.5 (19.8, 32.0) 36.5 (29.7, 44.0) 38.0 (31.2, 45.4) Medical only
ND 5274 221 7.35 (6.2, 8.7) 23.0 (16.8, 30.6) 35.4 (27.6, 44.0) 41.6 (32.5, 51.3) Medical only
OH 11,588 675 9.4 (8.5, 10.4) 26.8 (22.2, 31.9) 37.5 (32.3, 43.0) 35.75 (30.7, 41.1) Medical only
OK 2325 140 8.8 (7.2, 10.6) 41.2 (32.0, 51.2) 20.5 (13.8, 29.4) 38.2 (28.7, 48.7) Legalized medical in June 2018
ID 3204 248 9.5 (8.0, 11.3) 30.0 (22.8, 38.4) 32.2 (24.8, 40.5) 37.8 (28.8, 47.7) No legal use
SC 9817 463 8.6 (7.7, 9.6) 26.9 (21.9, 32.5) 43.5 (37.7, 49.5) 29.6 (24.4, 35.4) No legal use
TN 4318 291 9.45 (8.1, 11.0) 24.3 (18.4, 31.4) 36.95 (29.8, 44.8) 38.7 (30.9, 47.2) No legal use
WV 4562 247 6.9 (6.0, 8.0) 39.4 (32.3, 46.9) 24.1 (18.2, 31.2) 36.5 (29.4, 44.3) No legal use
WY 4168 238 8.5 (7.4, 9.8) 19.4 (14.5, 25.6) 37.4 (30.2, 45.1) 43.2 (35.9, 50.8) No legal use

http://www.cdc.gov/brfss
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WV and WY having either no policies in place legalizing 
cannabis, or policies legalizing only cannabidiol (CBD) or 
low-tetrahydrocannabinol (THC) products (Table 1). Voters 
in OK legalized medical cannabis in June 2018, during data 
collection [21]. Even in cases where states have the same 
macro-level policy (e.g., legalization of medical use), impor-
tant regulatory differences exist from state to state (e.g., in 
terms of the number of retail licensees and distance between 
retailers, the types of available legal products, and the types 
of clinicians engaged in recommending and in some dispens-
ing products), making comparisons across policies challeng-
ing [22].

Measures

Participants were asked about past 30-day cannabis use: 
During the past 30 days, on how many days did you use mar-
ijuana or cannabis? Those indicating use on 1–30 of the past 
30 days were asked about their reason for use: “When you 
used marijuana or cannabis during the past 30 days, was 
it usually: (1) for medical reasons (like to treat or decrease 
symptoms of a health condition), (2) for nonmedical reasons 
(like to have fun), or (3) for both medical and nonmedical 
reasons,” and their mode or method of use: “During the 
past 30 days, which one of the following ways did you use 
marijuana the most often? Did you….smoke it, eat it, drink 
it, vaporize it, dab it, or use it in some other way?”[18].

Participants were also asked about past 30-day cigarette 
smoking, alcohol use and frequency, and whether they were 
ever told they had a number of different chronic diseases 
or medical conditions (e.g., diabetes, cancer, asthma, etc.). 
Sociodemographic variables were also asked, including: 
sex, age (18–24 years, 25–44 years, 45–64 years, 65 or 
more years), race (white, non-Hispanic [NH]; black, NH; 
Hispanic; other/multiracial, NH), education (less than high 
school graduate, high school graduate or GED, at least some 
college, college or more), employment (employed for wages, 
self-employed, out of work/homemaker, student, retired, 
unable to work), and health status (poor, fair to good, and 
very good to excellent).

Data Analysis

We extracted data from the landline and cell phone com-
bined data samples. Data were weighted for the complex 
sampling design. One state, OK, used the optional module 
on one of two versions of their BRFSS survey; data were 
weighted for that version. Datasets were concatenated with 
one final weighting variable. To account for the complex 
data sampling design, analyses were conducted using SAS-
callable SUDAAN, version 9.2 (RTI International, Research 
Triangle Park, N.C.)

We estimated weighted percentages and 95% confidence 
intervals (CIs) of cannabis use and the reported reasons 
for cannabis use (medical only, nonmedical only, and both 
medical and nonmedical) overall and by state. We also esti-
mated weighted percentages and 95% CIs of the reasons 
for cannabis use across demographic, other substance use, 
and chronic disease characteristics. To compare reason for 
use categories by covariables, we used predicted marginals 
from bivariable logistic regression to generate prevalence 
ratios (PRs) and associated 95% CIs for (1) medical only 
use vs. nonmedical cannabis use and (2) both medical and 
nonmedical use v. nonmedical cannabis use. Multivariable 
models were not developed as our goal was to describe how 
prevalence of reasons for use vary by other characteristics in 
the population rather than to isolate an association between 
reason for use and a particular characteristic.

Results

Multi‑state and Individual State Prevalence 
for Reported Reasons for Cannabis Use

Among the 14-state sample, the prevalence of all respond-
ents reporting past month cannabis use was 11.0% (95% CI: 
10.6, 11.5) (data not shown in table); prevalence varied by 
state from 6.9% (95% CI: 6.0, 8.0) (WV) to 14.9% (95% CI: 
14.0, 15.9) (CA) (Table 1). Overall, 28.6% (95% CI: 26.7, 
30.4) of respondents with past month cannabis use reported 
using cannabis for medical only reasons, 34.2% (95% CI: 
32.3, 36.2) for nonmedical only reasons, and 37.2% (95% 
CI: 35.2, 39.2) for both medical and nonmedical reasons 
(Fig. 1). The prevalence of medical and/or nonmedical can-
nabis use varied across states. For medical only use, preva-
lence ranged from 19.4% (95% CI: 14.5, 25.6) in WY to 
41.5% (95% CI: 36.1, 47.1) in MT; for nonmedical only use, 
prevalence ranged from 20.5% (95% CI: 13.8, 29.4) in OK 
to 44.3% (95% CI: 40.8, 47.8) in MN; and for both medical 
and nonmedical use, prevalence ranged from 29.6% (95% 
CI: 24.4, 35.4) in SC to 43.2% (95% CI: 35.9, 50.8) in WY 
(Table 1).

Among states in the sample with policies in place at the 
time of data collection legalizing medical use, use for medi-
cal only reasons ranged from 20.4% (95% CI: 17.8, 23.3) 
(MN) to 41.5% (95% CI: 36.1, 47.1) (MT); use for nonmedi-
cal only reasons ranged from 28.4% (95% CI: 23.5, 33.8) 
(MT) to 44.3% (95% CI: 40.8, 47.8) (MN); and use for both 
medical and nonmedical reasons ranged from 30.2% (95% CI: 
25.2,35.7) (MT) to 41.6% (95% CI: 32.5, 51.3) (ND) (Table 1). 
Among states in the sample with no policies in place at the 
time of data collection legalizing medical or nonmedical use, 
use for medical only reasons ranged from 19.4% (95% CI: 
14.5, 25.6) (WY) to 39.4% (95% CI: 32.3, 46.9) (WV); use for 
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nonmedical only reasons ranged from 24.1% (95% CI: 18.2, 
31.2) (WV) to 43.5% (37.7, 49.5) (SC); and use for both medi-
cal and nonmedical reasons ranged from 29.6% (95% CI: 24.4, 
35.4) (SC) to 38.7% (95% CI: 30.9, 47.2) (TN). California was 
the only state in the sample with a policy in place at the time of 
data collection legalizing adult nonmedical use; among adults 
using cannabis, the prevalence of medical only use in CA was 
28.5% (95% CI: 25.5, 31.7); nonmedical only use was 31.9% 
(95% CI: 28.8, 35.2), and use for both medical and nonmedical 
reasons was 39.6% (95% CI: 36.4, 43.0).

Characteristics Associated with Different Reasons 
for Cannabis Use

Characteristics more prevalent among adults who reported 
medical only cannabis use compared to those who reported 
nonmedical only use included older age (PR for 45–64 years: 
1.2, 95% CI: 1.1, 1.4; PR for 65 years and older: 2.3, 95% 
CI: 1.7, 3.1); having less than a high school education (PR 
1.4, 95% CI: 1.1, 1.9); being out of work or a homemaker 
(PR 1.9, 95% CI: 1.4, 2.6), retired (PR 1.9, 95% CI: 1.3, 
2.6), or unable to work (PR 6.2, 95% CI: 4.3, 9.0); report-
ing 20 or more days of cannabis use in the past month (PR 
1.9, 95% CI: 1.7, 2.2); eating cannabis (PR 1.4, 95% CI: 
1.1, 1.9) or drinking or reporting another form of cannabis 
use (PR: 11.2, 95% CI: 5.3, 23.8); past month cigarette use 
(PR 1.3, 95% CI: 1.1, 1.5); no past month alcohol use (PR 
2.0, 95% CI: 1.7, 2.4); and self-reported poor health (PR 
1.3, 95% CI 1.2, 1.5) or fair to good health (PR 5.1, 95% 
CI: 3.0, 8.8) (Table 2). All health conditions assessed were 
more common among those who reported medical only use 
compared to those who reported nonmedical only use. Those 
who reported medical only use were less likely to be male 
compared to those who reported nonmedical only use.

Characteristics more prevalent among adults who 
reported both medical and nonmedical cannabis use com-
pared to those who reported nonmedical only use included 
being out of work or a homemaker (PR 1.6, 95% CI: 1.2, 
2.1) or unable to work (PR 3.0, 95% CI: 2.0, 4.5); using 
cannabis on 20 or more of the past 30 days (PR 2.1, 95% CI: 
1.8, 2.4); dabbing cannabis (PR 2.3, 95% CI: 1.1, 5.0); and 
self-reporting fair to good health (PR 1.3, 95% CI: 1.2, 1.4). 
Health conditions more likely among those who reported 
both medical and nonmedical cannabis use compared to 
those who reported medical only use included asthma (PR 
1.3, 95% CI: 1.1, 1.6), Chronic Obstructive Pulmonary Dis-
ease (COPD) (PR 2.1, 95% CI: 1.5, 3.0), heart attack (PR 
1.8, 95% CI: 1.1, 2.8), stroke (PR 2.0, 95% CI: 1.1, 3.5), 
arthritis (PR 2.1, 95% CI: 1.6, 2.6), and depressive disorder 
(PR 1.7, 95% CI 1.4, 2.0).

Discussion

This is among the first studies to assess self-reported medi-
cal and nonmedical  use of cannabis in a multi-state adult 
sample. Important findings include that just under one-third 
of adults with past month cannabis use reported using can-
nabis for medical only reasons, while just over one-third 
reported using for nonmedical only reasons, and the largest 
proportion – nearly 4 in ten adult cannabis users – reported 
using for both medical and nonmedical reasons. The preva-
lence of medical only use is markedly different from a 2014 
consumer panel survey of U.S. adults that found just over 
10% reported using for medical only reasons [17]. This may 
be due in part major differences in the two data sources 
– though this was a 14-state sample, BRFSS is nation-
ally representative, while the consumer panel survey was 
weighted to the national population (but not nationally rep-
resentative). Differences could also be due to policy changes 
that have occurred between 2014 and 2018. For example, 
six states included in the sample for this study legalized 
comprehensive medical use between 2014 and 2018. How-
ever, research has consistently found that nonmedical use is 
prevalent among people with medical cannabis use [17, 23, 
24]. This phenomenon may be a result of individuals either 
using cannabis nonmedically and experiencing later medical 
benefits, or the converse. Furthermore, it is possible that a 
number of specific reasons for use (e.g., to fit in, to reduce 
stress, to have fun) may be classified by individuals as both 
medical and nonmedical reasons for use. More research is 
warranted to understand how cannabis users conceptualize 
their use in different situations and settings.

Socio-demographic, substance use, and chronic disease-
related characteristics of medical only cannabis use differ 
from nonmedical only use. This study found that those who 
reported cannabis use for medical only reasons were less 
likely to be male compared to those who reported cannabis 
use for nonmedical only reasons, and no differences existed 
based on race/ethnicity between individuals using cannabis 
for medical and nonmedical reasons. Lin et al. [25] had simi-
lar findings in their analysis of 2013 NSDUH data, using cli-
nician recommendation for cannabis as a proxy for medical 
use [25]. The finding that those using cannabis for medical 
only reasons were more likely to be out of work, retired, or 
unable to work compared with those using for only nonmedi-
cal reasons may be related to having a medical condition that 
prevents people who use cannabis for medical purposes from 
work, or that makes it difficult for them to find or keep work.

Findings from this study indicate that medical only users 
are more likely to consume cannabis daily or almost daily. 
Other studies have documented similar findings – both here 
in the U.S. and in Canada [24, 25]. More frequent use pat-
terns among medical only versus nonmedical only users may 
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Table 2  Prevalence of sociodemographic variables by cannabis use 
category, and demographic characteristics associated with medical 
only use, and both medical and nonmedical use (versus nonmedical 

only use) among a 14-state sample, Behavioral Risk Factor Surveil-
lance System,  2018a

Medical only use 
N = 2378

Nonmedical only use 
N = 2626

Both medical and non-
medical use N = 2668

Medical only use v. 
nonmedical only use

Both medical and 
nonmedical use v. 
nonmedical only use

n Wt% (95% CI) n Wt% (95% CI) n Wt% (95% CI) PR (95% CI) PR (95% CI)

Male Sex 1235 54.4 (50.6, 58.2) 1747 64.5 (60.9, 67.8) 1644 61.8 (58.4, 65.1) 0.8 (0.7, 0.9) 1.0 (0.9, 1.1)
Age (in years)
18–24 184 13.6 (10.9, 16.8) 494 25.5 (22.3, 28.9) 435 25.6 (22.5, 28.9) 0.5 (0.4, 0.7) 1.0 (0.8, 1.2)
25–44 777 42.9 (39.1, 46.8) 1023 44.0 (40.5, 47.6) 1097 45.1 (41.8, 48.6) 1.0 (0.9, 1.1) 1.0 (0.9, 1.1)
45–64 999 30.6 (27.5, 33.8) 812 24.9 (21.9, 28.1) 849 23.9 (21.3, 26.7) 1.2 (1.1, 1.4) 1.0 (0.8, 1.1)
65 and older 418 12.9 (10.6, 15.7) 297 5.6 (4.5, 6.9) 287 5.3 (4.2, 6.7) 2.3 (1.7, 3.1) 0.9 (0.7, 1.3)
Race
White, Non-Hispanic 

(NH)
1715 59.3 (55.3, 63.1) 1879 54.6 (50.9, 58.2) 1928 56.6 (53.1, 60.1) 1.1 (1.0, 1.2) 1.0 (0.9, 1.1)

Black, NH 183 11.6 (9.1, 14.7) 305 13.3 (11.2, 15.8) 261 14.3 (11.7, 17.2) 0.9 (0.7, 1.2) 1.1 (0.8, 1.4)
Hispanic 196 18.9 (15.7, 22.6) 231 21.0 (17.8, 24.6) 247 21.0 (18.0, 24.4) 0.9 (0.7, 1.1) 1.0 (0.8, 1.2)
Other, NH 283 10.1 (7.9, 12.9) 211 11.1 (8.5, 14.3) 232 8.1 (6.5, 10.1) 0.9 (0.6, 1.3) 0.8 (0.5, 1.1)
Education
 <High school 252 15.0 (12.4, 18.1) 175 10.5 (8.3, 13.2) 252 13.5 (11.1, 16.4) 1.4 (1.1, 1.9) 1.3 (1.0, 1.7)
High school or  GEDb 752 30.3 (26.9, 33.9) 725 28.9 (25.6, 32.4) 841 30.1 (27.1, 33.3) 1.1 (0.9, 1.2) 1.0 (0.9, 1.2)
Some college 799 37.9 (34.2, 41.8) 804 36.1 (32.7, 39.7) 866 38.1 (34.8, 41.5) 1.1 (0.9, 1.2) 1.1 (0.9, 1.2)
College or more 572 16.7 (14.5, 19.1) 921 24.5 (22.0, 27.1) 706 18.2 (16.1, 20.5) 0.7 (0.6, 0.8) 0.7 (0.6, 0.9)
Employment status
Employed 1016 51.1 (47.2, 54.9) 1799 71.6 (68.2, 74.8) 1601 64.0 (60.7, 67/3) 0.7 (0.6, 0.8) 0.9 (0.8, 0.96)
Out of work/home-

maker
265 12.5 (10.2, 15.4) 204 6.6 (5.2, 8.3) 286 10.5 (8.6, 12.7) 1.9 (1.4, 2.6) 1.6 (1.2, 2.1)

Student 61 4.4 (2.9, 6.5) 210 11.7 (9.4, 14.6) 144 9.4 (7.4, 11.8) 0.4 (0.2, 0.6) 0.8 (0.6, 1.1)
Retired 424 13.2 (10.9, 15.9) 300 7.1 (5.3, 9.3) 314 7.1 (5.6, 9.1) 1.9 (1.3, 2.6) 1.0 (0.7, 1.5)
Unable to work 600 18.8 (16.3, 21.6) 107 3.0 (2.1, 4.3) 316 9.0 (7.2, 11.0) 6.2 (4.3, 9.0) 3.0 (2.0, 4.5)
Cannabis use fre-

quency
20 or more days 1208 52.8 (49.0, 56.6) 723 27.6 (24.6, 30.9) 1501 57.7 (54.4, 61.0) 1.9 (1.7, 2.2) 2.1 (1.8, 2.4)
Usual mode of can-

nabis use
Smoke 1557 62.7 (58.9, 66.3) 2115 78.4 (75.2, 81.3) 2179 76.9 (73.8, 79.7) 0.8 (0.7, 0.9) 1.0 (0.9, 1.1)
Eat 279 13.1 (10.7, 16.0) 252 9.4 (7.5, 11.9) 157 6.7 (5.2, 8.4) 1.4 (1.1, 1.9) 0.7 (0.5, 1.0)
Vape 259 13.1 (10.8, 15.9) 201 10.0 (8.0, 12.3) 228 11.8 (9.6, 14.3) 1.3 (1.0, 1.8) 1.2 (0.8, 1.6)
Dab 63 3.5 (2.3, 5.4) 32 1.6 (0.8, 3.2) 69 3.6 (2.6, 5.1) 2.2 (1.0, 5.0) 2.3 (1.1, 5.0)
Drink/Other 204 7.5 (5.7, 9.9) 17 0.7 (0.3, 1.3) 27 1.1 (0.6, 2.0) 11.2 (5.3, 23.8) 1.6 (0.6, 4.1)
Past month cigarette 

use
988 37.1 (33.5, 40.8) 875 29.1 (26.1, 32.4) 1131 32.3 (29.3, 35.4) 1.3 (1.1, 1.5) 1.1 (1.0, 1.3)

Past month alcohol 
usec

Binge Drinking 773 22.6 (19.6, 25.9) 845 47.6 (44.0, 51.2) 891 42.2 (38.8, 45.7) 0.5 (0.4, 0.6) 0.9 (0.8, 0.99)
Past month (not 

binge)
529 34.4 (30.8, 38.2) 1226 31.1 (27.9, 34.5) 1009 34.7 (31.5, 38.0) 1.1 (0.9, 1.3) 1.1 (1.0, 1.3)

None 1017 43.0 (39.2, 46.9) 505 21.3 (18.2, 24.7) 706 23.1 (20.4, 26.1) 2.0 (1.7, 2.4) 1.1 (0.9, 1.3)
Health status
Excellent or very 

good
685 34.1 (30.5, 37.9) 1440 57.0 (53.4, 60.5) 1132 44.1 (40.8, 47.5) 0.6 (0.5, 0.7) 0.8 (0.7, 0.9)

Good to fair 1308 53.8 (49.9, 57.6) 1113 40.7 (37.2, 44.2) 1375 52.0 (48.6, 55.4) 1.3 (1.2, 1.5) 1.3 (1.2, 1.4)
Poor 373 12.1 (10.0, 14.6) 71 2.3 (1.4, 3.9) 158 3.9 (2.8, 5.4) 5.1 (3.0, 8.8) 1.6 (0.9, 3.0)
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be related to treatment and/or tolerance [24]. The finding 
that medical only users are more likely than nonmedical only 
users to consume cannabis in edibles, drinks, or other forms 
(e.g., pills, tinctures, capsules, etc.) is expected, given that 
medical cannabis users may try to avoid smoked or com-
busted forms due to the known health harms of smoking 
in general. Interestingly, the prevalence of vaping cannabis 
is similar across groups. This may be due to preference, or 
it could be related to aspects of some policies that prohibit 
smokable or edible cannabis and ultimately leave vaping as 
the primary legal mode of medical cannabis consumption. 
For example, a number of state medical cannabis programs 
ban either smokable or edible cannabis. In some cases – such 
as in MN – both smokable and edible products are banned 
[26], leaving vaping as a primary legal mode of medical 
cannabis consumption.

In this study, those consuming cannabis for medical 
only reasons were more likely than nonmedical only users 
to report past month use of cigarettes. Other studies have 
found higher levels of nicotine dependence in medical 
cannabis consumers [25]. More research is needed to bet-
ter understand why individuals seeking to use cannabis 
for medical reasons were more likely to use cigarettes. It 
may be that cannabis is an appealing “medical” treatment 
for those who smoke cigarettes, due to a similar mode of 

consumption (e.g., smoked or vaped) and a general overlap 
in populations using both substances [17, 27–30]. Indi-
viduals who report using cannabis medically may also be 
self-treating with nicotine, a theory that has been hypoth-
esized in the scientific literature – particularly related 
to behavioral health conditions [31–33]. Or, individuals 
may be using cannabis medically for conditions that are 
smoking-related (e.g., cancer). Nicotine is highly addic-
tive and can be challenging to quit successfully [34, 35]. 
Importantly, while the health effects of cannabis are still 
emerging, the health harms of tobacco use and of smoking 
in general are well established [36] making it concerning 
that some individuals seeking a “medicine” are also smok-
ing cigarettes.

Perhaps predictably, all health conditions assessed as 
part of BRFSS were more common among respondents 
using cannabis medically compared to those who reported 
nonmedical only use. Some of the reported chronic con-
ditions have scientific evidence supporting the poten-
tial use of cannabis as treatment (e.g., for symptoms 
from chemotherapy used in cancer) [3]. However, other 
reported chronic conditions may be worsened by canna-
bis use, including COPD and cardiovascular disease [3, 
6, 37]. Participants may also have been using cannabis 
to treat another co-morbidity not assessed as part of the 

Wt% Weighted percent, CI Confidence interval, PR Prevalence ratio. COPD Chronic Obstructive Pulmonary Disease
a The 14 states included in this sample are: California (CA), Florida (FL), Idaho (ID), Maryland (MD), Minnesota (MN), Montana (MT), New 
Hampshire (NH), North Dakota (ND), Ohio (OH), Oklahoma (OK), South Carolina (SC), Tennessee (TN), West Virginia (WV), and Wyoming 
(WY)
b GED General Equivalency Diploma
c Add definition for binge drinking

Table 2  (continued)

Medical only use 
N = 2378

Nonmedical only use 
N = 2626

Both medical and non-
medical use N = 2668

Medical only use v. 
nonmedical only use

Both medical and 
nonmedical use v. 
nonmedical only use

n Wt% (95% CI) n Wt% (95% CI) n Wt% (95% CI) PR (95% CI) PR (95% CI)

Ever been told have/
ever had

Asthma 594 27.9 (24.5, 31.5) 352 14.6 (12.3, 17.3) 486 19.0 (16.5, 21.7) 1.9 (1.5, 2.3) 1.3 (1.1, 1.6)
COPD, emphysema, 

chronic bronchitis
436 13.8 (11.5, 16.5) 147 3.7 (2.8, 4.8) 308 7.7 (6.2, 6.7) 3.8 (2.7, 5.2) 2.1 (1.5, 3.0)

Coronary Heart 
Disease

178 5,3 (4.0, 7.1) 64 2.2 (1.1, 4.3) 111 2.5 (1.6, 3.9) 2.5 (1.2, 5.3) 1.1 (0.5, 2.7)

Heart attack 197 5.9 (4.5, 7.6) 84 1.6 (1.1, 2.3) 141 2.8 (2.1, 3.7) 3.7 (2.4, 5.9) 1.8 (1.1, 2.8)
Stroke 170 6.7 (5.0, 8.9) 51 1.1 (0.7, 1.8) 104 2.3 (1.6, 3.1) 5.8 (3.3, 10.2) 2.0 (1.1, 3.5)
Cancer (ever) 417 13.5 (11.2, 16.1) 214 5.9 (4.7, 7.4) 298 8.1 (6.5, 10.2) 2.3 (1.7, 3.0) 1.4 (1.0, 1.9)
Arthritis (ever) 1143 39.0 (35.5, 42.7) 404 11.2 (9.1, 13.7) 802 23.2 (20.5, 26.1) 3.5 (2.8, 4.4) 2.1 (1.6, 2.6)
Depressive disorder 

(ever)
1118 44.1 (40.4, 47.9) 545 18.4 (15.9, 21.1) 963 30.9 (27.9, 34.1) 2.4 (2.0, 2.8) 1.7 (1.4, 2.0)

Kidney disease (ever) 117 5.0 (3.4, 7.3) 38 1.7 (0.9, 3.0) 62 1.8 (1.2, 2.8) 3.0 (1.5, 6.1) 1.1 (0.5, 2.3)
Diabetes (ever, not 

pregnant)
322 12.0 (9.6, 14.7) 152 4.5 (3.3, 6.0) 201 6.4 (4.7, 8.5) 2.7 (1.9, 3.9) 1.4 (0.9, 2.1)
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BRFSS survey instrument. More research is warranted 
to better understand how individuals with chronic con-
ditions make choices about using cannabis as a possible 
treatment, whether they are using cannabis to treat other 
conditions, and whether they understand potential risks 
that can come with cannabis use, given their particular 
medical conditions.

State variation exists in the prevalence of reasons for use 
among past month cannabis consumers but on qualitative 
review, does not appear to necessarily align with state can-
nabis policy. For example, MN has had a restrictive medical 
cannabis program that limits the types of available products 
and the points of access in the marketplace [26]. Still, in 
2018, nearly 80% of adults sampled from MN who reported 
past month cannabis use reported consuming cannabis in 
part or entirely for nonmedical reasons. In WV, no medical 
cannabis program existed at the time of survey, yet more 
than 75% of adults who reported past month cannabis use 
reported consuming cannabis in part or entirely for medical 
reasons.

The following limitations should be considered when 
interpreting data from this study. First, data are self-reported 
and may be subject to social desirability bias and recall error. 
Second, households without telephones (landline or mobile) 
are not contacted for the survey, and the survey is only con-
ducted in English and Spanish, which can lead to selection 
bias. However, these sources of bias do not change from 
year to year, making BRFSS a valuable surveillance system 
to assess future trends in mode of cannabis use. Third, data 
were collected from 14 states, since the marijuana module 
on BRFSS remains an optional module that states have to 
elect to offer. Finally, as noted, assessing how state cannabis 
policy affects cannabis mode of use was out of the scope of 
this study, and would require detailed policy databases to 
merge with BRFSS data.

Despite these limitations, these data suggest that about 
three in ten adults who report past month cannabis use report 
using cannabis for medical only reasons, and that these indi-
viduals differ from those using cannabis for nonmedical only 
reasons across a number of social demographics, substance 
use, and health-related variables. Public health promotion 
messages targeting those who use cannabis medically may 
need to differ from those focused on primarily nonmedi-
cal consumers – both because of the apparent differences 
in these populations, as well as nuances related to medical 
use of a substance that – like a number of other medicines 
– can also pose potential harms [38]. More research is also 
warranted to better understand whether individuals using 
cannabis medically are using it in place of or in addition to 
FDA-approved medications and impacts that decisions to use 
cannabis in place of FDA-approved medications may have 
on medical outcomes. Ongoing data monitoring assessing 
reasons for cannabis use can assist states and communities in 

better understanding medical and nonmedical populations of 
cannabis users to improve message targeting and to provide 
context to certain patterns of cannabis use.
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