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Background

Approximately 15% of adults in the United States self-
report cannabis use in the past year, with nearly 9% report-
ing use within the past 30 days.1 Cannabis contains over one 
hundred cannabinoids with Δ9-tetrahydrocannabinol (THC) 
and cannabidiol (CBD) being the most frequently studied.2 
THC is a potent cannabinoid known for its psychoactive 
properties, while CBD is generally considered safer and 
well-tolerated in humans.3

Medical use in the United States is limited by Drug 
Enforcement Agency scheduling, variability of state poli-
cies, inadequate information about risks, and limited evi-
dence of benefit in prospective human trials. There is some 
evidence to suggest that cannabinoids (THC, CBD, or a 
combination) may be helpful for symptoms, including neu-
ropathic pain and spasticity associated with multiple sclero-
sis. However, data are generally from trials with small 
sample sizes and are at risk of bias.4 Recent randomized 

trial data support the use of CBD for managing seizures 
related to Lennox-Gastaut syndrome.5,6 In this era of evolv-
ing evidence and public policy, it is not clear how patients 
are using cannabinoids to address medical symptoms or 
conditions. There are some recent data regarding percep-
tions of risks and benefits by patients using medical canna-
bis,7,8 however data specific to adult primary care patients 
are needed, especially related to use of CBD, where little 
data currently exist. The purpose of this research was to 
identify current use of cannabinoids (both CBD and THC) 
in adult primary care patients, including perceived helpful-
ness in relieving symptoms.
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Abstract
Introduction: While cannabis has been medically legal in Vermont since 2004 and recreationally legal since 2018 there 
has been minimal published research regarding the use and practices in the adult population. This gap in understanding 
results in primary care providers having difficulty navigating conversations surrounding cannabinoid use. The purpose of 
this research was to identify current use and perceptions of cannabinoids, including Δ9-tetrahydrocannabinol (THC) and 
cannabidiol (CBD), in adult primary care patients in Vermont. Methods: An anonymous written survey was given to 
1009 Vermont primary care patients aged 18 years and older. All measures were patient-reported and included use of 
CBD and THC products, perceived helpfulness for certain medical conditions, knowledge of CBD and THC, perceived 
knowledge of their provider, and concerns regarding cannabis legalization. Results: 45% of adult primary care patients 
reported using cannabinoids in the past year. Only 18% of patients reported their provider as being a good source of 
information regarding cannabis. Of the patients who used cannabis in the past year, a majority reported it helpful for 
conditions such as anxiety and depression, arthritis, pain, sleep, and nausea. Conclusions: Primary care providers need 
to be knowledgeable about cannabinoids to best support patient care. In addition, with a significant number of patients 
reporting cannabinoids helpful for medical conditions common in primary care, it is important that research continue to 
identify the potential benefits and harms of cannabis.
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Methods

We conducted an anonymous survey of Vermont primary 
care patients about their use of cannabinoids, including 
both CBD and THC. The available population included 
patients receiving care from a convenience sample of 
Vermont primary care practices who agreed to allow the 
survey to be distributed to their adult patients. We targeted 
at least 1 practice in each of Vermont’s fourteen counties, 
to ensure geographic representation. Rural location was 
defined using the US Department of Agriculture Rural-
Urban Commuting Area Codes.9

At the time of the survey, Vermont allowed both medical 
and adult use of cannabis. However, there was not a legal 
retail market, meaning that cannabis possession under cer-
tain limits was allowable, but there were no means to pur-
chase whole plant cannabis or THC for adult recreational 
use.10 Hemp-derived CBD could be purchased in retail 
stores across the state. Patients registered in the Vermont 
Marijuana Registry could obtain whole plant cannabis, 
THC, or cannabis-derived CBD through a dispensary as 
part of the medical cannabis program.11

No validated surveys of cannabinoid use have been pub-
lished to date. We created our own survey with questions 
adapted from existing surveys, including the Behavioral 
Risk Factor Surveillance System (BRFSS) and Patient-
Reported Outcomes Measurement Information System 
(PROMIS®).12,13 Additional questions of interest to the 
investigators were also included. The survey was pilot-
tested among a convenience sample of lay people and 
revised for clarity and comprehensibility. The final survey 
comprised 17 questions that asked patients about demo-
graphics, frequency and amount of CBD and THC use, out-
of-pocket costs for CBD and THC, indications for use, and 
perceptions of benefit. Perceived benefits were assessed 
with the question “Do you use CBD for any of the following 
conditions, and if so, how much does it help?” Response 
categories were “Not helpful”, “Somewhat Helpful”, and 
“Very helpful”, and respondents only answered for condi-
tions that applied to them. One open-ended question asked 
“What is your biggest concern regarding cannabis? (CBD, 
THC, or marijuana)”. The Flesch-Kincaid Grade reading 
level of the final survey was 7.2.

Practices were recruited by email and telephone by 1 co-
investigator (CDM) with a goal of recruiting a broad state-
wide sample that included practices organized in the 
prevalent payment models in the state (academic, hospital-
owned, federally qualified health centers, and private prac-
tice). The practices were known to the investigators, many 
of which have participated in prior educational and quality 
improvement activities with the university and was thus a 
convenience sample as opposed to a systematic sample of 
all primary care practices in the state. Upon agreement, 1 
co-investigator (NW) delivered 50 paper copies of the 

survey to the practice. Practices were instructed to hand out 
the survey to adult patients at the time of check-in, to be 
completed in the waiting room. There were no other inclu-
sion or exclusion criteria. Completion of the survey implied 
consent.

Completed surveys were collected from participating 
practices. The median number of surveys returned per prac-
tice was 49, with a range of 4 to 105. While the goal was to 
return 50 surveys per practice, we allowed 3 weeks for data 
collection and not all practices were able to recruit 50 sub-
jects, and 1 practice greatly exceed our goal with 105 sur-
veys completed. Survey data were entered into an Excel 
spreadsheet and subsequently analyzed using Stata 16 
(Stata Corp, College Station, TX). We used descriptive sta-
tistics to summarize results, and Chi square and t-test for 
comparisons, where appropriate. Free text comments were 
categorized using a descriptive approach. Each of the 
authors categorized the comments separately and the cate-
gories were refined by group consensus.

This study was approved by the University of Vermont 
Committees of Human Research in the Medical Sciences 
(CHRMS# 00000361).

Results

The survey was distributed to 24 practices in 11 of the 14 
counties in Vermont between June 1, 2019 and November 1, 
2019. A total of 1009 patients completed the survey. See 
Table 1. The median age of patients was 51 years and 63% 
identified as female. About half had completed college, 
which is higher than the 37% reported in the US Census for 
Vermont.14 The smoking rate of 24% was slightly higher 
than the 17.3% reported for the state as a whole in 2017.12 
Almost 3 quarters of the patients were in practices in rural 
areas of Vermont.

Use of CBD and THC Products

Forty-five percent of primary care patients reported using a 
cannabis product in the past year, either CBD or THC. Use 
in the past month of CBD was 21%, and for THC was 19%, 
and varied considerably by age group. See Figure 1. The 
highest prevalence of CBD use was observed among adults 
up to 39 years old (over 30% use in the past month) and 
decreased with age for those 40 years and older. For THC, 
the prevalence of use was overall lower (between 10% and 
20%) and was more consistent across the age groups. We 
did not find significant difference in use by gender. The 
prevalence of CBD use was 19.8% among females and 23% 
among males (P = .29) and the prevalence of THC use was 
20.4% among females and 15.6% among males (P = .06).

The method of use was different for CBD and THC. Of 
the 316 subjects who reported using CBD, 21% used only 
topical preparations, 38% used only oral, 7.6% only smoked 
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or vaped, and the remaining 33% used a variety of methods. 
Of the 303 subjects who reported using THC, less than 1% 
used topical only, 7.2% used oral only, 46% only smoked or 
vaped, and the remaining 46% used a variety of methods.

Among those reporting use of cannabis products in the 
past month, the median monthly spending on CBD was $30 
(range 0-400) and the median monthly spending on THC 
was $40 (range 0-800). At the time of the survey, under 
Vermont law an individual 21 years of age or older was per-
mitted to cultivate up to 2 mature and 4 immature marijuana 
plants for personal use,10 which could account for subjects 
reporting recent use but at zero cost.

Helpfulness

In our assessment of patient perception of the helpfulness of 
CBD and THC for common symptoms, we found that a 

large proportion found them to be helpful. Only 9% of the 
220 patients with pain who had tried CBD found it to be not 
helpful, while 53% found it somewhat helpful and 38% 
found it very helpful. See Table 2. The three symptoms for 
which the greatest number of patients had tried CBD and 
THC were pain, depression, and insomnia, with at least 
89% finding either cannabinoid product at least somewhat 
helpful.

Knowledge

When asked to rate their understanding of the difference 
between CBD and THC, 29% of patients reported poor 
understanding, 34% a good understanding, and 37% a very 
good or excellent understanding. When asked whether their 
health care provider is a good source of information, we 
found 55% rated their provider as a good source of informa-
tion about supplements in general, while only 18% rated 
their provider as a good source of information regarding 
cannabis.

Selected Patient Concerns

A total of 358 patients (35%) listed a concern. See Table 3. 
Common concerns related to the side effects of cannabi-
noids, the lack of scientific information to guide health care 
providers and patients, and the potential for negative conse-
quences, such as addiction. Some of the concerns were rela-
tively specific, such as concerns about driving safety and 
lack of reliable tests for impairment. Other comments were 
broader and expressed general concerns, both positive and 
negative about the societal impacts of increasing access to 
cannabis products. Some patients expressed concern about 
the lack of access to cannabis products related to cost, lack 
of insurance coverage, or availability.

Discussion

Overall, we found 45% of Vermont primary care adult 
patients surveyed reported using cannabinoids in the past 
year. This study’s reported use of THC in the past month 
(19%) was very similar to the 15% past-month use reported 
by the Vermont Behavioral Risk Factor Surveillance System 
(BRFSS),12 but considerably higher than national estimates 
of marijuana use of 10.5%.15 The differences in these esti-
mates may be related to differences in use patterns, includ-
ing state versus national estimates and unselected versus 
primary care populations, as well as differences in survey 
terminology (THC vs marijuana).

We found a relatively steep decline in the reported use 
of CBD starting at age 40, but a steady plateau of reported 
THC use through the 6th decade. There was a recent 
Gallup poll that reported 14% of US adults “use CBD 
products.”16 While the relative declines in CBD use with 

Table 1. Patient and Practice Characteristics (n = 1009).

Characteristic Median or Proportion

Age, median (range) 51 (18-96)
Gender, % female 63%
Education, %
 HS or less 33%
 Some college 21%
 College or greater 46%
Smoker, % current 24%
Alcohol use past month, % 58%
Chronic pain self-report, % 36%
Rural practice, % 74%
Practice model, %
 Academic 10%
 Federally Qualified Health Center 39%
 Hospital-owned 38%
 Private 13%

Figure 1. Use of CBD and THC in the past month by age.
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age from our study are similar to those in the Gallup poll, 
our THC findings are in contrast to national estimates of 
marijuana use, which decline steadily from 22% (ages 
18-25), to 12.8% (ages 26-49), to 6.8% (ages 50-64), to 
2.5% (age 65+).15 This highlights the need to screen all 
primary care patients for cannabinoid use, including both 
CBD and THC.

Patients report using cannabinoids for a variety of medi-
cal conditions and symptoms. Zaki et al surveyed Canadian 
subjects before and after the initiation of medical cannabis 
and found that 70% or more of patients reported improve-
ments in anxiety, post-traumatic stress disorder (PTSD), 
insomnia, and pain.17 Sexton et al also found patients 
reported benefits in pain, anxiety, and depression, among 
other conditions.7 The patients in our study reported simi-
larly high level of helpfulness for a wide variety of symp-
toms. This perception of the positive effects of CBD and 
THC are in contrast to the paucity of evidence from well-
designed clinical trials supporting the effectiveness of can-
nabinoids.4,18-21 This may be due to selection bias. High 
perceived benefit may also be due to placebo effect.

Patients in our study did not perceive their primary care 
providers to be good sources of information regarding can-
nabis. Given the large proportion of patients using cannabi-
noids, primary care providers likely need more education 
about the potential risks and benefits. We suggest that pro-
viders initiate an open dialogue about cannabinoid use with 
all patients in order to create a safe space for patients to ask 
questions and monitor use. A recent survey of primary care 
providers found that 45% were not ready to answer ques-
tions about medical cannabis and 77% were interested in 
learning more information about medical cannabis.22 Our 
Vermont Department of Health-funded Vermont Academic 
Detailing Program, operated by the University of Vermont 
Office of Primary Care (www.vtad.org) offers individual 
and small group primary care provider education sessions 
to help close the gaps between patients’ expectations and 
providers’ knowledge about cannabinoids. Recent articles 
also attempt to close this knowledge gap.23 In addition, it is 
important to include cannabis education in health profes-
sions curricula to expose students to this topic during their 
training. A 2017 study demonstrated that only 9% of 

Table 2. How Helpful are CBD and THC Among Those Who Have Tried Them?

Condition Na Not Helpful Somewhat Helpful Very Helpful

CBD helpfulness
 Pain 220 9% 53% 38%
 Depression 187 11% 55% 34%
 Sleep 182 8% 41% 51%
 Arthritis 120 11% 47% 42%
 Migraine 98 15% 50% 35%
THC helpfulness
 Pain 185 4% 36% 59%
 Depression 193 8% 36% 56%
 Sleep 204 6% 30% 63%
 Arthritis 79 3% 38% 59%
 Migraine 107 8% 32% 60%

aThe N for each condition varies depending on self-reported data about having the listed condition and having tried CBD or THC as a treatment.

Table 3. Open-ended Patient Concerns Regarding Cannabis.

Category Selected Quote

Addiction and societal impacts “I feel it is habit forming and just one more (drug) especially for the younger generation.”
“My parents did way too much of it”

Driving safety “concerned about people driving under the influence and no clear way of testing yet.”
Lack of consumer knowledge “I’d like to know more about how the body uses CBD to assist pain, anxiety, etc. . .”
Lack of insurance coverage and cost “It would be very helpful if cannabis THC and CBD were covered by insurance, especially 

for people that are on disability.”
Legal issues “THC is still illegal at the federal level and as a green card holder I cannot break any 

federal law or risk deportation.”
Side effects and lack of scientific knowledge “Unforeseen negative health effects for those who take it medicinally. For a terminal 

illness or chronic illness, maybe benefits outweigh the risks.”
Uncertainty regarding potency and dosing “with the unregulation [sic] I worry about products not being what they say they are.”

www.vtad.org
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medical schools currently have medical cannabis included 
in their curricula.24

The patient-reported comments from our survey repre-
sented a range of patient concerns, both positive and nega-
tive, regarding cannabinoids. The concerns about the lack 
of scientific knowledge are well-founded, as are the con-
cerns regarding driving safety.25-27 Given the variability in 
regulation of CBD and THC among states and in contrast to 
federal policy, the uncertainties about potency and dosing, 
as well as access to cannabis, the concerns about addiction 
and societal impacts are also understandable. We are hope-
ful that the concerns raised in these comments will help 
future research as our laws continue to evolve.

This study has several limitations. We conducted our 
survey in a single state, and while this may limit generaliz-
ability to other states or regions, it offers an in-depth look at 
the particular circumstances in a jurisdiction that permits 
medical marijuana, has decriminalized recreational use, but 
has not established a retail marketplace. Vermont is among 
the most rural and racially homogeneous states in the coun-
try, so our findings may not generalize to more urban or 
diverse parts of the country.14 Our recruitment strategy was 
a convenience sample of primary care practices in the state. 
Given that the practices were recruited in part because of 
past participation in educational and quality improvement 
activities offered by the academic medical center, they may 
have been more open to research initiatives. While this may 
introduce an element of participation bias on the part of the 
practice, it is not likely that the patients in these practices 
are systematically different from those in other practices. 
Given that the survey was offered to patients arriving for 
primary care office visits, it possible that there was a selec-
tion bias among those who were offered the survey by office 
staff. For example, it is possible that patients with more 
severe symptoms may not have been offered the survey. 
Finally, we did not perform formal validation testing of the 
survey instrument.

The results of our research pose important questions 
that should be investigated in the future. Considering 
patients feel that their providers may not be an adequate 
source of information regarding cannabinoids, it would be 
interesting to explore the perceived knowledge and per-
ceptions of cannabinoids by primary care providers, to 
identify opportunities for improvement. Amidst the opioid 
epidemic, providers are being urged to discuss non-opioid 
alternatives for chronic pain. A survey of self-reported 
cannabis users in Washington found that respondents 
reported using cannabis as an alternative to opioids and 
other prescriptions for pain medications.7 Further research 
should consider how to assist primary care providers in 
having informed conversations about the risks and bene-
fits of cannabis, especially in the setting of chronic pain. 
Investigating the use of cannabinoids has both patient-
centered and public health implications.

Conclusion

Cannabinoids are used by a significant proportion of adult 
primary care patients. Our findings indicate the impor-
tance of asking all patients about cannabis use. Although 
there is limited research, primary care providers should be 
aware of the currently available information about poten-
tial risks and benefits of CBD and THC to help patients 
make informed decisions. Monitoring cannabinoid use 
and trends across states with varying laws may provide 
valuable insights to guide policy.
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