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Abstract: Cannabidiol (CBD) is widely advertised as helpful for chronic pain management but
research is limited. Using a cross-sectional, anonymous survey, we examined patterns of natural-
istic CBD use among individuals with fibromyalgia (FM) and other chronic pain conditions. Our
objective was to better understand rates of CBD use, reasons for use and discontinuation, com-
munication with healthcare professionals about CBD, and perceptions of CBD effectiveness and
safety among people with FM. After excluding incomplete surveys, our study population con-
sisted of N=2,701 participants with fibromyalgia, primarily in the United States. Overall, 38.1%
reported never using CBD, 29.4% reported past CBD use, and 32.4% reported current CBD use.
Past-year cannabis use was strongly associated with past or current CBD use. Those using CBD
typically did so due to inadequate symptom relief, while those not using CBD typically cited
safety concerns as their reason for not using CBD. Two-thirds of participants disclosed CBD use
to their physician, although only 33% asked for physician advice on using CBD. Participants
used CBD for numerous FM-related symptoms (most commonly pain), and generally reported
slight to much improvement across symptom domains. Around half of participants reported side
effects, which were typically minor. Our findings are limited by selection bias and our cross-sec-
tional design, which prevents causal associations. In conclusion, CBD use is common among indi-
viduals with FM and many individuals using CBD report improvements across numerous FM-
related symptoms. Our findings highlight the need for additional rigorous studies to better
understand CBD's potential for FM management.

Perspective: This article indicates that CBD use is common among people with fibromyalgia, and
the results suggest that many derive benefit from using CBD across multiple symptoms domains.
Clinicians should discuss CBD use with fibromyalgia patients, and future studies are needed to rigor-
ously assess CBD’s therapeutic value for fibromyalgia symptoms.
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characterized by widespread pain and is often accompa-
nied by a cluster of co-occurring symptoms, including

Introduction

Fibromyalgia (FM) is a common chronic pain condi-
tion, affecting 2 to 4% of the population.”'® FM is
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fibro-fog), and fatigue.'® While FM is best managed with
a combination of pharmacological and nonpharmacologi-
cal interventions (eg, exercise, self-management skills,
acupuncture),’® many nonpharmacological interventions
remain poorly covered by insurance,” leaving people with
FM to rely mainly on insurance-covered medications.
Unfortunately, pharmacologic interventions for FM (eg,
duloxetine, pregabalin, milnacipran — all of which are
FDA approved) only work in a subset of individuals, have
modest effects sizes, and have adverse effects that can
preclude long-term use.">?*3° Indeed, an 11-year longitu-
dinal observational registry study showed that while use
of these agents increased from 10% to 39% among indi-
viduals with FM, pain, fatigue, and disability measures
generally did not improve.®® Similarly, in a consumer
report study, none of these approved medications were
rated as among the 10 most effective therapies, instead
being ranked as among the top 10 most harmful.?® As
such, many individuals with FM experiment with alterna-
tive interventions to optimize symptom management.
Thirty-one states have legalized cannabis for pain and/or
FM,® and some individuals with FM have turned to canna-
bis and compounds derived from cannabis, such as canna-
bidiol (CBD).

There have been numerous clinical trials of cannabis
and A-9-tetrahydrocannabinol (THC) in chronic pain
conditions, with results suggesting analgesic effects but
also a significant side effect profile, including intoxica-
tion as well as abuse potential.*® While CBD is far less
studied, it is a popular alternative therapy, and is partic-
ularly attractive to consumers as it is both fairly well-tol-
erated (causing mostly nonserious side effects) and
nonintoxicating, with little or no abuse potential.>**'
After the 2018 Farm Bill removed CBD products derived
from hemp (Cannabis sativa with <0.3% A-9-tetrahydro-
cannabinol [THC]) from the Controlled Substances
Act,"® CBD products (eg, candies, cosmetics, soft-gels,
tinctures) have flooded the marketplace. Some CBD
manufacturers tout their products as wonder drugs, use-
ful for numerous conditions such as Alzheimer’s disease,
epilepsy, anxiety, and cancer.” While the preclinical lit-
erature suggests that CBD has wide-ranging therapeutic
activity (indeed, product claims are often based on pre-
clinical data),®"3? most of these findings have not been
rigorously tested in large clinical trials, with the excep-
tion of CBD’s anticonvulsant activity in the rare child-
hood epileptic conditions Dravet and Lennox Gastaut
syndromes.?*>*” While some small clinical trials suggest
that CBD may be anxiolytic,?%?"*43%% analgesic,”->®
and useful for sleep,’® these trials typically involved
short dosing regimens (<1 month), nonstandardized
products, widely variable doses (eg, topically applied,
100—900 mg orally) and small sample sizes. Despite this
relative lack of evidence and uncertainty about effective
dosing, CBD products are frequently used by consumers,
with one recent large cross-sectional study showing the
greatest use being for chronic pain, followed by arthri-
tis/joint pain, anxiety, depression, sleep disorders, and
headache."

Given the challenges associated with FM medications
and the wide-ranging use of CBD products, we
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conducted a large online survey to examine CBD product
use among individuals with FM. Our goal was to charac-
terize the prevalence of CBD product use among individ-
uals with FM, reasons for using or not using CBD
products, and perceptions of effectiveness and safety.
Similar to results seen in a large study of individuals with
arthritis,”> we hypothesized that the majority of individ-
uals with FM would use or have used CBD products and
that most would report that it was useful for FM symp-
tom management — especially anxiety, pain, and sleep.

Methods

We collaboratively designed the survey, drawing on
commonly asked questions about CBD in the FM com-
munity (LM) as well as our expertise in cannabinoids
(KFB) and chronic pain (DAW).*’% We recruited partici-
pants with FM by sending out an anonymized survey
link via the Qualtrics survey platform (Provo, UT) to a list-
serv with members of the National Fibromyalgia Associa-
tion (NFA). The NFA also shared the survey link via press
releases, Facebook, and other social media platforms in
April and May of 2020. To prevent duplicate responses,
we used the “Prevent ballot box stuffing” setting in
Quialtrics, which blocks people from accessing a survey
more than once from the same IP address.

We collected demographic information including sex,
age, race/ethnicity, household income, education level,
rating of overall health, employment status, and loca-
tion. We classified participants as living in locations
with and without legal cannabis based on local laws.
We also asked all participants whether they had used
marijuana (defined as containing little or no CBD) in the
past year. Participants also selected all of their physi-
cian-diagnosed pain conditions (including FM), with an
option for free text entry for unlisted conditions. Partici-
pants were asked questions about their use of CBD,
which was defined as “a component of cannabis that
does not get you high” (in contrast to THC, which was
defined as “the component of cannabis that does get
you high”). Participants were subsequently sub-grouped
based on their CBD product use patterns as: never used,
past but not current use, and current use. Those with
past but not current CBD product use indicated how
long they used these products before discontinuing,
and those who currently used CBD products were asked
how long they had used them.

All study procedures were approved by the Institu-
tional Review Board at the University of Michigan Medi-
cal School under protocol HUM00170424. Participants
freely consented to participate, were not compensated,
and could terminate participation at any time.

Measures

Symptoms of FM and Other Common Chronic
Pain Conditions

Participants completed the 2011 FM Survey Criteria,

which have been widely used in epidemiological stud-

ies>* and contain measures of symptom severity (eg,
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cognitive dysfunction, problems sleeping) and a body
map to indicate 0-19 tender points. This measure is
scored continuously, with values ranging from 0 to 31
and the cut-off for FM at 13. Participants also completed
the Complex Medical Symptom Inventory (CMSI),*9-"->3
which is used to measure functional somatic burden and
screen for chronic overlapping pain conditions (COPCs,
conditions sharing similar features with fibromyalgia
and that are similarly difficult to manage). The CMSI is
scored from 0 to 41, with higher scores indicating more
symptoms of COPCs.

CBD Use: Rationale for or Against

We asked participants whether they had ever used
CBD products to manage pain or other symptoms, and
the reasons for this decision. Participants who had dis-
continued CBD product use were asked why as well as
how long they had used CBD products before discontin-
uing.

Disclosure of CBD Use to Physicians

Participants with past or current use of CBD products
were asked whether they had disclosed CBD product
use to their physician. Those who had disclosed use
were asked to characterize their physician’s comfort
level with them using CBD on a 5-point Likert scale rang-
ing from very uncomfortable through very comfortable
as well as an option of “could not tell.” Participants
who had used CBD products were also asked whether
they had asked their physician for advice on how to use
CBD products.

Current CBD Use

Frequency of CBD Use

Participants indicated how frequently they used CBD
products, both in days per week and times per day.

Type of CBD Product

Participants indicated the type of CBD product they
used most often from list of, “CBD isolate (solely CBD),"”
“Full spectrum CBD with less than 0.3% THC"” and “CBD
with more than 0.3% THC.”

Perceptions of CBD Effectiveness

Participants selected symptoms for which they used
CBD products from a list that included pain, insomnia or
sleep problems, anxiety, fatigue, depression, memory or
clarity of thought, joint stiffness, muscle spasms, and
other. We chose these symptoms as they frequently co-
occur with FM and other chronic pain conditions.**>?
For each symptom selected, participants rated how their
symptom had changed since using CBD products using a
7-point Likert scale adopted from the Patient Global
Impression of Change, ranging from “very much worse"
to “very much improved.” Participants rated how their
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overall health had changed since using CBD using the
same 7-point Likert scale.

Safety

We asked participants if they had experienced any
side effects from CBD products. We selected our list of
possible side effect options from the drug labels of Epi-
diolex and dronabinol, which are FDA approved CBD
and THC, respectively. We included dronabinol side
effects because some products have been shown to con-
tain substantial quantities of THC despite being labeled
as CBD.? Participants who endorsed side effects selected
the frequency with which they encountered each side
effect.

Statistical Analysis

We first characterized the study population using
descriptive statistics. We assessed clinical and demo-
graphic differences between complete surveys and
those surveys that did not meet inclusion criteria to
investigate biases within our included sample. We sub-
grouped participants by their use of CBD products:
never, past, and current. We also examined differences
in CBD product use rationale and physician interactions
between participants with and without access to legal
cannabis. We used Pearson’s Chi-square (X?) test to
assess differences in proportions for categorical varia-
bles (eg, income level, race/ethnicity) and reported
results as frequency (percent, %). We assessed between-
group differences in continuous variables (reported as
mean =+ standard deviation (SD) if normally distributed,
otherwise as median =+ interquartile range (IQR)) using
analysis of variance (ANOVA) and conducted post-hoc
testing using Tukey’s test. To investigate possible
explanatory variables for past or current CBD product
use compared to no CBD product use, we performed
univariate and multivariate multinomial regression
analyses with the following indicator variables: age, sex,
past-year marijuana use (yes/no), CMSI score, FM-score,
and number of diagnosed chronic pain conditions (con-
tinuous variables). The “no CBD” group was used as the
reference group against which comparisons were made.
All analyses were conducted in STATA/SE 14.2 (Stata-
Corp, College Station, TX).

Results

Overall, 3,455 participants started the survey, and
2,762 completed the survey (79.3% completion rate).
Only complete surveys were used in subsequent analy-
ses. Of these, 3 (0.1%) did not answer the appropriate
questions about CBD product use and 58 (2.1%) did not
report having FM. These individuals were not included
in the analysis leaving N =2,701 participants with physi-
cian diagnoses of FM in the analytic sample.

Demographics
The survey took ~24 minutes to complete on average,
with N=59 (2.2%) of participants taking >1 hour to
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complete the survey. In the final study population, 1,028
(38.1%) had never used CBD products, 795 (29.4%) had
used CBD products in the past but did not currently use it,
and 878 (32.5%) currently used CBD products. Nearly all
(88.7%) of those who had discontinued CBD products did
so within 6 months of initiation, and 74.6% of those cur-
rently using CBD products had used it for greater than 6
months.

Participants were 94.7% female and mostly white
with a mean age of 56.7 + 12 (Table 1). Study partici-
pants lived in all 50 states as well as Canada (4.4%) and
other countries outside the US (1.8%). The states most
represented in the study population were California
(9.4%), Michigan (5.7%), Texas (4.6%), Florida (4.6%),
and Pennsylvania (4.5%). Over two-thirds (70.7%) lived
in places with access to legal marijuana (medical or
adult-use). The distribution of participants in the “never
use”, “past use” and “current use” groups varied signifi-
cantly (P < .003), driven by a higher percentage of indi-
viduals living in locations with legal marijuana in the
“current use” group (75.1%). The distribution of past
year marijuana use was significantly different between
groups (P < .0001), with participants who never used
CBD products reporting lower marijuana use than those
who had used CBD products in the past or who reported
currently using CBD products. Most reported past-year
marijuana use was for medical purposes. Unsurprisingly,
more participants with access to legal marijuana
reported past year use than those who without (36.5%
vs 25.1%, P < .0001).

Medical Conditions, FM Score, CMSI

Participants reported a median of 5.0 & IQR 4.0 physi-
cian diagnosed pain conditions (Table 2). All partici-
pants had FM, and the most common comorbid pain
conditions were chronic low back pain (49.2%), osteoar-
thritis (44.8%), irritable bowel syndrome (44.7%), and
migraine (41.8%). Participants who used CBD products
in the past reported significantly more conditions than
those who had never used CBD products (differ-
ence=0.30, 95% confidence interval [CI]: 0.006—0.60,
P=.045), as did those who currently used CBD products
(difference =0.53, 95% Cl: 0.24-0.82, P < .001). The
average score on the 2011 FM survey criteria was 18.5 &
5.7, and 84.0% of participants had a score >13, indicat-
ing a positive diagnosis for FM. [Note: As FM scores do
fluctuate over time or after treatments,*® it is possible
that some participants were diagnosed with FM and
then had improvements in symptoms that caused them
to no longer meet the >13 point threshold.] Those in
the “past use” group had significantly higher FM scores
than those in the “never use” group, (difference =0.68,
95% Cl: 0.05—1.31, P=.031), as did those in the “current
use” group (difference =0.65, 95% ClI: 0.03—1.26, P =
.036). Similarly, when compared with the “never use”
group, more participants in the “past use” group and
“current use” group met diagnostic criteria for FM. The
average CMSI score was 20.6 & 7.8. Those in “past use”
group had significantly higher CMSI scores than the
“never use” group (difference=1.10, 95% ClI: 0.23
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—1.96, P = .008), as did the “current use” group (differ-
ence =1.35,95% Cl: 0.51-2.19, P=<.001).

Attrition Analyses

Attrition analyses were conducted between those
who were not included (n =754) versus those who did
(n=2,701). There were no demographic differences
between those who did and did not complete the survey
except with regards to employment status, were fewer
in the attrition sample were retired or unemployed.
Compared to the overall sample, those in the attrition
sample had past year marijuana use patterns more simi-
lar to participants currently using CBD products. Those
in the attrition sample had significantly lower FM and
CMSI scores (2.2 and 1.5 points, respectively, P's < .01),
reported on average —0.64 fewer diagnosed chronic
pain conditions (P = .002). Similarly, there was a signifi-
cantly different distribution between those in the attri-
tion sample and those in the included sample (X?=9.5,
P < .008), with a higher percentage (13%) of those in
the attrition sample reporting “very good” overall
health than those in the included sample (8.2%). These
differences may be partially due to missing data in the
attrition sample, ranging from 23.6% completing the
question on chronic pain conditions to 69.0% complet-
ing the question on overall health. Further, only n=129
(17.1%) in the attrition sample reporting having fibro-
myalgia, compared to 100% of the included sample,
which may have affected these results.

Multinomial Regression Modeling:
Associations of Variables With Past or
Current CBD Product Use

In univariate analyses, CMSI, FM score, number of con-
ditions, and past-year marijuana use were all associated
with past or current CBD product use compared to no
CBD product use, and age was additionally associated
with current CBD product use (Tables 3 and 4, R® rang-
ing from 0.0005 to 0.0762). However, in the full model
(which included all variables, R?=0.0795), only past-
year marijuana use was significantly associated with a
higher odds of past CBD product use compared to no
CBD product use. Similarly, only past-year marijuana use
and number of diagnosed pain conditions were signifi-
cantly associated with higher odds of current CBD prod-
uct use compared to no CBD product use.

Rationale for not Using, Discontinuing, or
Using CBD Products: Overall and by Legal
Marijuana Status

The rationale for using or not using CBD products
among each subgroup are displayed in Table 5. The
most common reasons for not using CBD products typi-
cally related to safety concerns, eg, concern about side
effects or interactions with medications. The three most
common reasons for CBD product use (combined among
those with past and current use) were: 1) inadequate
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Table 1. Sociodemographic Characteristics for Sample: Overall and by CBD use Participants using
CBD Were Slightly Older Than Those who did not.

OveratL (N=2,701)  Never (v=1,028) Past (v=795) Current (Nn=878) X2 F P

Sex 8.6 .20
Female 95.0% 95.7% 94.5% 95.0%

Male 4.3% 3.9% 5.2% 4.1%

Gender nonconforming 0.6% 0.4% 0.4% 0.9%

Missing 0.1% 0.2% 0.0% 0.0%

Age 7.0 <.001
Mean (SD) 56.6 (12.0) 57.5(11.9) 56.9(11.7) 55.5(12.2)

Annual household income (US$) 11.2 .025
Less than $50,000 42.1% 44.3% 42.1% 39.4%

$50,001-$99,999 31.1% 29.6% 32.3% 31.8%

$100,000+ 19.1% 16.3% 19.5% 22.0%

Missing 7.7% 9.8% 6.0% 6.8%

Education 19.2 .004
High school degree, GED, or less 13.4% 16.6% 12.3% 10.7%

Associates degree or some college 43.7% 43.3% 44.2% 43.6%

Bachelor’s degree (BA, BS, AB, BBA) 23.8% 22.5% 24.5% 24.6%

Masters, Professional or Doctoral degree  18.4% 16.4% 18.6% 20.6%

Missing 0.7% 1.2% 0.4% 0.5%

Past-year marijuana use 430.5 <.001
None 66.8% 88.4% 61.0% 46.7%

Recreational only 4.4% 4.0% 5.3% 4.2%

Medical only 19.8% 4.8% 24.7% 33.1%

Medical and recreational 8.7% 2.7% 8.6% 15.9%

Missing 0.2% 0.1% 0.5% 0.0%

Employment status 8.8 .84
Unemployed (looking for work) 2.1% 2.1% 2.1% 2.1%

Student 0.6% 0.4% 0.9% 0.7%

Full time (40+ h per wk) 19.4% 20.7% 17.4% 19.7%

Part time (<40 h per wk) 8.1% 8.4% 8.1% 7.7%

Unemployed (not looking for work) 4.0% 4.1% 4.2% 3.8%

Retired 30.8% 31.6% 30.6% 30.0%

Self-employed 4.7% 4.2% 4.7% 52%

Unable to work 30.1% 28.1% 31.9% 30.8%

Missing 0.3% 0.4% 0.3% 0.1%

Relationship status

Single (never married) 9.0% 9.9% 8.2% 8.7% 9.2 33
Married 61.2% 60.2% 61.3% 62.4%

In a domestic partnership 5.3% 4.2% 5.8% 6.3%

Divorced 17.6% 17.2% 18.5% 17.2%

Widowed 5.9% 6.8% 5.7% 5.1%

Missing 0.9% 1.7% 0.6% 0.3%

Race/Ethnicity (could select >1) 18.4 19
American Indian/Alaska Native 2.2% 1.8% 2.6% 2.3%

Asian 1.0% 1.3% 0.4% 1.4%

Black or African American 3.6% 4.5% 3.4% 2.8%

Hispanic or Latino 4.9% 5.1% 3.9% 5.6%

Native Hawaiian/Other Pacific Islander 0.4% 0.3% 0.8% 0.3%

White/Caucasian 89.5% 87.7% 91.4% 89.9%

Other 2.0% 2.2% 1.9% 1.8%

Missing 0.4% 0.5% 0.3% 0.5%

Legal cannabis 6.0 .003
Yes 70.7% 68.1% 69.2% 75.0%

No 28.5% 31.0% 29.7% 24.4%

Missing 0.8% 0.9% 1.1% 0.6%

Fewer participants in the “no use” group had used cannabis (defined as containing little or no CBD) in the past year than those in the “past use” or “current use” groups.

symptom relief (64.3%); 2) personal research leading to In terms of rationale for not using CBD products,
use (54.7%); and 3) recommended by a friend (44.8%). 35.8% of those in places without legal marijuana were
Participants most commonly discontinued CBD product ~ worried about CBD’s legality, compared with only
use because they felt that it did not work (62.3%). 20.7% in places with legal marijuana. Similarly, only
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Table 2. Clinical Phenotype for Study Po[_)lulation by CBD use Particiﬁants Reported Numerous

Comorbid Chronic Pain Conditions Wit

Fibromyalgia and Genera

y Poor Health.

CBD use OveraLL (N=2,701)  Never (= 1,028) Past (N=795) Current (v=878) F X2 P

# Diagnosed pain conditions 9.5 <.001
Median (IQR) 5@)n=2,701 5@)n=1,028 5(@)n=795 5(@4)n=878

Overall health 9.7 .28
Excellent 18(0.7%) 8(0.8%) 8(1.0%) 2(0.2%)

Very Good 222 (8.2%) 98 (9.5%) 55 (6.9%) 69 (7.9%)

Good 954 (35.3%) 366 (35.6%) 275 (34.6%) 313(35.6%)

Fair 1,093 (40.5%) 404 (39.3%) 330(41.5%) 359(40.9%)

Poor 404 (15.0%) 145 (14.1%) 126 (15.8%) 133(15.1%)

Missing 10(0.4%) 7(0.7%) 1(0.1%) 2(0.2%)

CMSI 8.1 <.001
Mean (SD) 20.6(7.8)n=2,701 19.8(7.9)n=1,028 20.9(8.00n=795 21.1(7.8)n=878

FM score 4.3 .014
Mean (SD) 18.5(5.7)n=2,694 18.0(5.7)n=1,027 18.7(5.8)n=795 18.7(5.7)n=872

Fibromyalgia positive per 2011 criteria

n (%) 2,264 (84.0%) 832 (81.0%) 682 (85.8%) 750 (86.0%) 5.7 .003

Table 3. Associations of Demographic/Clinical Characteristics With Past CBD use Compared to no
CBD use all Results Were Produced Using Multinomial Regression Modeling.

PREDICTOR UNIVARIATE AssociATIONs B (95% Cl) P-vaLUE FutL mopeL OR (95% Cl) P-vALUE
Age —0.004—-0.004 27 1.0(0.99-1.01) 41

Sex —0.64-0.16 24 0.73(0.48-1.13) .16
Past-year marijuana use 0.77 (0.65—0.89) <.001 2.16(1.91-2.43) <.001
CMSI 0.02 (0.006—0.03) .003 1.01(0.99-1.02) .38
FM-score 0.02 (0.005-0.04) .012 1.01(0.99-1.03) .54

# pain conditions 0.04 (0.008—0.08) .015 1.02 (0.98—1.06) .34

OR = odds ratio; Cl = confidence interval.

4.9% of those in places with legal cannabis reported dis-
continuing CBD products due to concerns over CBD’s
legality, versus 11.9% in places without legal marijuana.
Despite these differences, the main findings were the
same: Most participants stopped using CBD products
because they did not work or due to expense. Lastly, the
main reasons for initiating CBD product use were quite
congruent between participants who lived in places
with and without legal marijuana: 1) Inadequate relief
from current medications (62.7%—64.8%), 2) personal
research (54.4%-54.9%), and 3) recommended by a
friend (41.9%—52.2%).

Physician Interactions

Only 28.3% of participants initiated past or current
CBD product use based on the recommendation of a
medical professional or physician. The majority of par-
ticipants reported telling their physician about using
CBD products, with 48.3% reporting that their physician
was either a little or very comfortable with CBD product
use versus 27.3% who were a little or very uncomfort-
able with CBD product use. However, only 33.3% asked
their physician for advice on how to use CBD products.
Seventy-one percent of participants in locations with
legal marijuana told their physician about using CBD

Table 4. Associations of Demographic/Clinical Characteristics With Current CBD use Compared to
no CBD use all Results Were Produced Using Multinomial Regression Modeling.

PREDICTOR UNIVARIATE AssociaTions B (95% Cl) P-vALUE Futt mopet OR (95% Cl) P-vALUE
Age —0.01(-0.02 — —0.01) <.001 1.0(0.99-1.01) 43
Sex 0.14(-0.27-0.55) .51 0.98 (0.62—1.54) 92
Past-year marijuana use 1.06 (0.94-1.17) <.001 2.83(2.52—-3.18) <.001
CMSI 0.02 (0.01-0.03) <.001 1.0(0.99-1.02) .58
FM-score 0.02 (0.004-0.04) .014 0.99(0.97-1.01) .59

# pain conditions 0.07 (0.04-0.11) <.001 1.06(1.02—-1.11) .005

OR = odds ratio; Cl = confidence interval.
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Table 5. Rationale for not Using, Using, and Dis-
continuing CBD Rationale for Using or not
Using CBD.

RATIONALE FOR NEVER using CBD (n= 1,024) %
My symptoms are well-controlled 4.6%
Not enough research on CBD 26.7%
Worried about side effects 33.2%
Worried about interactions with my other medication 39.5%
My physician is not comfortable with me using CBD 11.4%
Too expensive 33.3%
Worried about CBD's legal status 25.5%
CBD products are not well regulated and 33.2%
can be contaminated
Other 25.5%
Concerned what my friends or family would think 7.2%
Worried about being drug tested for my job 11.7%
Past CBD use rationale (n = 795)
Recommended by a friend 45.2%
Recommended by a physician or medical professional 23.4%

Recommended by personnel at a medical 6.6%
cannabis dispensary

Read about it in the news 32.8%
Personal research 45.6%
Not getting adequate relief from other medications 58.0%
Other 4.6%
Rationale for CBD discontinuation (n = 795)

Expense 46.7%
Did not work 62.3%
Negative side effects 8.6%
Other 13.7%
Family or friends disapproved 1.0%
Concern about legality 7.0%
Drug test concerns 5.5%
Discouraged by medical professional 2.5%
Current CBD use rationale (n = 878)

Recommended by a friend 43.8%
Recommended by a physician or medical professional 32.3%

Recommended by personnel at a medical 9.9%
cannabis dispensary

Read about it in the news 27.8%
Personal research 62.3%
Not getting adequate relief from other medications 69.2%
Other 6.0%

Most reasons for not using CBD were due to concerns about safety (eg, not
enough research, worried about drug interactions).

products, compared to 62% of those without. However,
perceptions of physician comfort were quite similar
between those with and without legal marijuana
(47.3% vs 52.9% comfortable, 28.2% vs 25.7% uncom-
fortable). Participants with and without access to legal
marijuana were similarly likely to ask their physician
about how to use CBD products (33.5% vs 32.9%).

CBD Use and Perceptions of Effectiveness

The majority (54%) of participants used CBD products
every day, compared with 1 to 3 days/week (22%) and 4
to 6 days/week (24%). Most survey participants reported
using CBD products once or twice per day (40.4% and
37.6%, respectively) while 21.9% used it 3 or more times
per day. With regards to CBD product content, 41.7% of

Cannabidiol Use for Fibromyalgia

participants used CBD with <0.3% THC, 26.8% used CBD
isolate, 20.2% used CBD with >0.3% THC, and 11.1%
did not indicate which product they used most often.
Participants used CBD products for a wide variety of
symptoms (median 3.0 £+ IQR 3.0), with the most com-
mon being pain, joint stiffness, muscle spasms, and anxi-
ety. On average, changes in most symptoms fell
between slightly improved and much improved, as did
the average change in overall health (Fig 1). The follow
percentages of participants reported “much” or “very
much” improvement for the following symptoms:
30.5% for pain, 40.1% for insomnia/sleep problems,
40.0% for anxiety, 20.0% for fatigue, 32.3% for depres-
sion, 21.9% for memory/clarity of thought, and 43.2%
for other symptoms. Note: we were unable to analyze
changes in joint stiffness and muscle spasms.

Perceptions of Safety

Of the n =878 participants using CBD products, 50.7%
reported side effects (Table 6), with a median of 1.0 side
effects + IQR 1.0 per participant (n=793 side effects
total). Most were minor, with sleepiness (51.4%) being
most commonly reported. Some participants reported
rare, more serious side effects that are typically associ-
ated with THC, including paranoia (2.0%), hallucina-
tions (1.3%), and vomiting (0.2%).

Discussion

We examined CBD product use among a large sample
of individuals with FM that included representation
from all 50 states in the US as well as outside the US.
Our results provide a novel snapshot into trends of and
reasons for CBD product use for FM. Despite the dearth
of rigorous data showing that CBD may be analgesic in
humans, nearly a third currently used CBD to manage
pain or other symptoms, which is more than double the
14% in the American public currently using CBD prod-
ucts estimated by a 2019 Gallup poll."® However, our
results are quite consistent with a 2019 survey con-
ducted by the Arthritis Foundation, which found that
29% of respondents (most commonly with osteoarthritis
and rheumatoid arthritis) currently used CBD prod-
ucts.?® This high use prevalence may be due to a greater
willingness to try alternative interventions and/or need
to address the higher symptom burden of individuals
with FM — especially those symptoms that CBD products
are purported to be most helpful (ie, pain, anxiety,
sleep).’® Indeed, participants in our study reported
numerous physician-diagnosed pain conditions (which
was associated with higher odds of CBD product use)
and significant clinical burden (measured via the 2011
FM survey criteria and CMSI). Further, their most com-
mon reason for CBD product use was inadequate symp-
tom relief from other medications. Thus, our sample
may have consisted of individuals who have tried many
treatment options with limited success — a common
occurrence with FM.>'®

Past-year use of marijuana (ie, cannabis with little or
no CBD and containing >0.3% THC) for any purpose
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(n=494)
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(n=232) (n=155)

Figure 1. Self-reported effectiveness of CBD for managing FM-related symptoms changes were assessed using the patient global
impression of change for each symptom. Error bars are + standard deviation.

varied widely between subgroups, and was strongly
associated with higher odds of past or current CBD
product use. Compared to participants living in places
without legal marijuana, a greater proportion of partici-
pants in places with legal marijuana also currently used
CBD products. These findings suggest that individuals
who use marijuana are more amenable to CBD products,
which may be because they have greater knowledge
related to CBD and/or are more comfortable with the
legal, regulatory, and medical gray area currently occu-
pied by marijuana and CBD products.”'® Indeed, while
many participants reported that their physician was
comfortable with their use of CBD products, physician
recommendations were a small contributor to

Table 6. Reported Safety Profile of CBD of the
n = 878 Participants who Currently Used CBD,
n = 445 Reported Side Effects.

SIDE EFFECT COUNT OF REPORTED PERCENT REPORTING
SIDE EFFECTS SIDE EFFECT

Sleepiness 230 51.7%
Insomnia 13 2.9%
Decreased appetite 26 5.8%
Diarrhea 16 3.6%
Lack of energy 38 8.5%
Poor quality sleep 10 2.2%
Dizziness 41 9.2%
Nausea 17 3.8%
Headache 26 5.8%
Sore throat 29 6.5%
Vomiting 1 0.2%
Anxiety 11 2.5%
Dry mouth 160 36.0%
Dry eyes 57 12.8%
Paranoia 9 2.0%
Altered mood 31 7.0%
Panic attack 5 1.1%
Disorientation 10 2.2%
Hallucinations 6 1.3%
Tremor 6 1.3%
Rashes 2 0.4%
Increased heart rate 17 3.8%
Other 32 7.2%

This table displays the percent of participants reporting each side effect.

participants’ impetus for initiating CBD product use and
the majority of participants did not ask their physician
for advice on how to use CBD products. Conversely, dis-
comfort with this uncertainty is reflected by the con-
cerns cited by those who never used CBD products,
which mostly related to safety — medication interac-
tions, lack of research, and lack of regulation.

Most participants who discontinued CBD products
stopped within 6 months of initiating use, most com-
monly because of lack of effect and expense. As the
evidence around whether CBD is an effective analge-
sic remains preliminary, discontinuation may be
affected by several factors. As with other therapies
for FM, it is possible that CBD only works in a subset
of participants.®® This discontinuation may also be
due to inaccurate labeling, as many CBD products are
known to have less CBD than the amount claimed on
the label.®?® It is also possible that the doses seen in
positive clinical trials with CBD (eg, 100—900 mg
orally for anxiety) may be cost-prohibitive and
resulted in ineffective sub-therapeutic dosing, espe-
cially given that 30.1% of individuals in the current
study were unable to work and 42.1% made <
$50,000/year. While there is some observational evi-
dence suggesting that lower doses of CBD (eg, 15—75
mg) may positively affect sleep, anxiety, and
pain,'>*> more rigorous studies are needed to verify
these results.

Three-quarters of those currently using CBD prod-
ucts had done so for >6 months. Combined with the
modest improvements reported across various symp-
tom domains (eg, pain, mood, and sleep), these
results are relatively similar to outcomes from other
medications for FM, ie, for some there is no benefit
(resulting in discontinuation) while others receive
partial rather than complete symptom relief.'>?°
These results are also consistent with those from a
large cross-sectional survey of individuals using CBD
products, in which most used CBD products for multi-
ple symptoms and reported partial symptom relief."
It is possible that part or all of the benefit could be
attributable a significant placebo effect associated
with expectations enhanced by aggressive CBD prod-
uct marketing, much of which focuses on pain-
related symptoms (eg, anxiety, sleep, pain). In
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addition, one-third of participants using CBD prod-
ucts also reported past-year medical cannabis use and
20.2% reported using CBD products with >0.3% THC,
so the reported benefits may be due to synergism
between CBD, THC, and other cannabis plant compo-
nents (eg, minor cannabinoids, terpenes) rather than
CBD alone.”® This finding is supported by a recent
clinical trial in FM showing that a single inhalation
of cannabis with CBD+THC resulted in greater pain
relief and experimental pain responses than placebo,
while CBD-dominant cannabis did not.*® However, a
growing body of preclinical and clinical research sug-
gests that CBD may have actual therapeutic effects
on anxiety,*20%21:3436.57 leep, '3 inflammation,3>38
and pain,”*3” due in part to CBDs interactions with
the serotonergic system (via 5HT;4),>>** endocanna-
binoid system (cannabinoid receptor 1 antagonist
and allosteric modulator),>®> and the TRPV1
receptor'"?? — systems that are involved in pain and
mood regulation.

Participants who discontinued CBD products typically
stopped because it did not work or was too expensive
rather than due to negative side effects. Although a
very small proportion of participants did report halluci-
nations, vomiting, panic attacks, and paranoia, the side
of effects reported for CBD products were typically
minor, which generally aligns with CBD’s reported
safety profile*? and also contributes to our understand-
ing of why participants may prefer CBD over THC-con-
taining cannabis or other medications — such as
duloxetine, milnacipran, pregabalin - as they can carry
more significant side effect burdens.?® However, CBD is
not without risk, and given the its widespread use fur-
ther studies are needed to understand drug-drug inter-
actions and other CBD-related safety issues. Given the
lack of regulation for CBD products,® it is possible that
the reported serious negative side effects (eg, vomiting,
hallucinations) were due to THC or contaminants, such
as synthetic cannabinoids or pesticides or other adulter-
ants.>® As FM is often characterized by generalized sen-
sory hypersensitivity,'® participants may also have a
higher risk of negative side effects from CBD than the
general public, although this latter hypothesis remains
to be tested.

Limitations

Our study was limited in several ways. First, our cross-
sectional design and questions about past behaviors
and reasoning make our results subject to recall bias,
and prevent us from accurately examining symptom
changes over time. Second, given the widespread popu-
larity of CBD, it is possible that reported perceptions of
CBD product effectiveness are colored by expectancy
biases. Third, because we do not know the number or
characteristics of people who did not take the survey
versus those who completed it, our findings may be
influenced by selection bias. While our attrition analyses
suggest that those who did not complete the survey
were demographically quite similar to those who did
not, those in the attrition sample had significantly less

Cannabidiol Use for Fibromyalgia

clinical burden. Fourth, while FM affects roughly twice
as many women as men,'® our study population was
>90% women. This reflects a potential issue with gener-
alizability, especially since men use cannabis more fre-
quently than women "**” and thus might also be more
likely to use CBD products. Fifth, we did not examine
the effect of dosing (quantity or administration route)
and frequency of use on perceived therapeutic effects,
so we are unsure how these perceived effects related to
quantities of CBD consumed. Given that the current
CBD and pain clinical trials literature currently only
includes unstandardized transdermal products,’->
future studies should better characterize the relative
effects of different administration routes and dosing
patterns on perceived CBD product benefits. Sixth, our
survey was conducted during the first months of lock-
down due to the COVID-19 pandemic, which may have
influenced use of and perceptions towards CBD given
the stress and disruption associated with this dramatic
change. Future studies are needed to understand how
the pandemic affected CBD product use among people
with FM.

Strengths

Our study also had several strengths. Our large
study population had a high survey completion rate
(~80%) with representation from all 50 states as well
as outside the US. To our knowledge, this was one of
the first studies to characterize rationale for and pat-
terns of CBD product use among people with FM,
which is a common and often debilitating pain con-
dition that is difficult to treat. We characterized our
population well through use of validated measures
of FM-related symptoms. Further, rather than simply
assessing use patterns and self-reported outcomes
from people who currently use CBD products, we
included those who never used CBD products and
those who had discontinued CBD products, providing
a better sense of the proportion of individuals who
find CBD products to be useful. These data are timely
given CBD’s growing popularity and that it has been
minimally examined as a therapeutic option for FM,
demonstrating the need for more rigorous investiga-
tions of CBD for FM symptoms.

Conclusions

The majority of participants in our large, online survey
reported past or current use of CBD products, citing
inadequate symptom relief as their main reason for try-
ing it. The main concern of those who had not tried
CBD products was safety. Many participants indicated
that CBD products were helpful for a broad array of
symptoms associated with FM and chronic pain, includ-
ing pain, anxiety, and sleep. Our results highlight the
importance of continued research — both longitudinal
cohorts and clinical trials — to better understand CBD’s
therapeutic effects in FM and chronic pain, as well as
the need for a stronger regulatory apparatus to ensure
consumer safety.
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