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Background: Cannabidiol (CBD) is a known pain modulator that is garnering increased attention in the orthopaedic world. There
may be a considerable knowledge gap among orthopaedic sports medicine providers and their perception of its therapeutic value.

Purpose: To (1) examine the knowledge and beliefs of sports medicine orthopaedic providers with respect to CBD, (2) deliver an
educational component, and (3) elucidate potential barriers to its widespread application.

Study Design: Cross-sectional study.

Methods: A 3-component, 25-question online survey was distributed to members of the American Orthopaedic Society for Sports
Medicine and the Arthroscopy Association of North America between July and October 2022. The first 20 questions assessed
baseline knowledge and opinions regarding CBD, followed by an educational component, and then 5 questions assessing whether
the respondents’ opinions had changed after learning more about CBD. Responses were compared according to age, practice
setting, and state’s cannabinoid legalization status using the chi-square test, and changes in opinions from before to after the
educational component were compared using the paired t test.

Results: There were 101 survey responses, for a response rate of approximately 1%. Most respondents believed that there is a
role for CBD in postoperative pain management (76%), acute pain and inflammation after an injury (62%), and chronic pain (94 %).
Most respondents admitted that they were not knowledgeable about the mechanism of action (89%) or their state’s laws (66 %)
concerning CBD. A minority (25%) believed that CBD has psychoactive properties. While most respondents (76%) did not believe
that they would be stigmatized if they were to suggest CBD to a patient, only 48% had ever suggested CBD. Notably, 94% of
respondents had encountered patients who reported trying CBD to treat pain. After reading the fact sheet, 51% of respondents
stated that their opinion on CBD had changed, and 63% felt inclined to investigate the topic further.

Conclusion: Most survey respondents believed that CBD has a role in postoperative and chronic pain management. Although
there was a relative familiarity with CBD, there was a knowledge gap, suggesting that increased attention, education, and research
are necessary.
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In recent years, both medical and nonmedical overuse of
opioids have taken a toll on society, initiating an effort to
diversify treatment algorithms for patients in pain.?* The
Cannabis sativa plant is one promising alternative for pain
control, with its derivative cannabinoids, namely, cannabi-
diol (CBD), which is the subject of growing investigation.
The Agriculture Improvement Act of 2018 legalized indus-
trial hemp (Cannabis sativa containing <0.3% tetrahydro-
cannabinol [THC] content on a dry weight basis) and its
derivative compounds in the United States (US), thereby
removing CBD from the purview of the Controlled Sub-
stances Act.1'®!7 Concurrently, the US Food and Drug
Administration (FDA) approved the first CBD medication,
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Epidiolex (Jazz Pharmaceuticals), as an adjunct therapy
to anticonvulsant medications in the treatment of 2 severe
forms of childhood epilepsy.2®

As a commercial product, CBD has gained increasing
media attention and mass appeal, with a current global
market size estimated at US$5.18 billion and a projected
market size of US$22.05 billion by 2030.% Within the realm
of sports medicine, a recent study found 19% of all sports
orthopaedic patients who attended a single clinic in the
span of 1 year to have utilized CBD.1°

While there is promising evidence from in vitro and
animal studies'®!%184244 for CBD as a pain modulator,
there remains a lack of high-quality evidence within ortho-
paedics and particularly sports medicine with respect to
CBD.2"31 In combination with providers’ unfamiliarity
with CBD regulation and available formulations as well
as potential patient or surgeon stigmatization, there may
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be numerous barriers to the use of this treatment
modality.?®?7 Investigating additional pain treatment
methods is especially important with respect to orthopae-
dics, as orthopaedic surgeons are the third highest prescri-
bers of opioids among physicians in the US, accounting for
7.7% of all opioid prescriptions nationally.?® Despite the
emerging popularity of CBD as a synergistic pain treat-
ment option,? there remains a reluctance among orthopae-
dic surgeons to adopt it.°

The purpose of this study was to (1) examine the existing
knowledge and beliefs of the sports medicine community
with respect to the role of CBD in a multimodal postopera-
tive pain management regimen, (2) deliver an educational
component on CBD, and (3) elucidate potential future bar-
riers to the widespread use of this treatment modality by
providing an anonymous forum to voice personal opinions.
We hypothesized that while a majority of respondents
would report having encountered patients who have uti-
lized CBD, a minority would report familiarity with the
mechanism of action, modes of administration, or legisla-
tion concerning cannabinoids.

METHODS
Study Design

Institutional review board approval was received for the
study protocol. An anonymous 3-component, 25-question
survey (Appendix Table Al) was collaboratively prepared
by all authors and reviewed by the 2 senior authors (K.M.K.
and M.J.A.). The study was conducted from July 1 to
October 31, 2022.

The first part of the survey included 13 questions that
assessed the baseline knowledge and opinions of sports
medicine providers regarding CBD in clinical practice, par-
ticularly with respect to the existing literature that has
investigated CBD and pain in orthopaedics, and their
knowledge of the legal aspects of cannabinoids. The
remainder of this section contained 3 questions assessing
opinions on the effect of CBD on surgical outcomes and soft
tissue or bony healing, 1 overall rating question, and 3
questions on respondent characteristics: practice setting
(academic medical center [major involvement in graduate
medical education, federally funded research, affiliation
with a medical school], private practice [single or group-
owned practice], or nonacademic hospital [community
medical center, minimal involvement in graduate medical
education, no federally funded research]), US state (or
country if international), and decade of age.
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The first portion of the survey was followed by a 1-page
summary sheet detailing the current legal status of CBD
and a brief literature review of existing studies that have
investigated CBD for pain management within orthopae-
dics (available separately as supplemental material). This
included an overview of CBD as a chemical compound, with
distinctions emphasized between CBD, THC, and mari-
juana. It also included some of the known and hypothesized
mechanisms of action of cannabinoids in pain sensation,
inflammation, and healing within animal and in vitro mod-
els. Legal status was briefly addressed with the Agriculture
Improvement Act of 2018. Lastly, it provided a brief review
of the most recent studies with respect to CBD in the sports
medicine literature.

The last portion of the survey contained 5 questions that
assessed whether the respondents’ opinions had shifted
after learning more about CBD. One overall rating question
(“Please indicate the likelihood you would recommend CBD
as part of a pain management regimen.”) was repeated
before and after the educational component. This was mea-
sured on a visual analog scale (VAS) from 0 (“would never
recommend”) to 100 (“would definitely recommend”), with
50 being neutral.

The proposal and survey were submitted to the research
committee of the American Orthopaedic Society for Sports
Medicine (AOSSM) and the Arthroscopy Association of
North America (AANA). After its approval, the survey was
posted to each website for a 4-month period. The survey was
publicized a single time by the AOSSM and AANA via email
to their members, included as part of a periodic update, as
well as by word of mouth from us. Survey participation was
voluntary and could be terminated at any time. Study data
were collected and managed using REDCap (Research Elec-
tronic Data Capture), a secure, web-based software plat-
form.'® REDCap does not have the capability to monitor
for the duplication of survey responses.

Statistical Analysis

Statistical analysis was performed using SAS (Version 9.3;
SAS Institute). The chi-square test was performed to com-
pare answers by age (<40 vs >40 years), practice setting,
and state’s CBD and marijuana legalization status. After
assessing for normal distribution, the paired ¢ test was per-
formed to analyze changes in respondents’ opinions from
before to after the educational component of the survey,
while the independent ¢ test was used to compare the like-
lihood of recommending CBD between respondents living
in states with fully versus conditionally legal cannabinoids.
A P value <.05 was considered statistically significant.
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RESULTS
Characteristics of Survey Respondents

In total, 101 responses were collected, for a response rate of
approximately 1% of the overall AOSSM and AANA mem-
bership. The characteristics of the survey respondents are
summarized in Table 1. Most respondents (58.4%) practiced
in an academic setting. Approximately half of respondents

TABLE 1
Characteristics of Survey Respondents (n = 101)*
n (%)

Age-group, y

18-29 0 (0.0)

30-39 23 (23.2)

40-49 51 (51.5)

50-59 18 (18.2)

60-69 7(7.1)

>70 0(0.0)
Practice setting

Private practice 29 (28.7)

Academic medical center 59 (58.4)

Nonacademic hospital 13 (12.9)
Legalization status in state of residence

Legal marijuana 66 (66.7)

Medically legal marijuana 28 (28.3)

No legal marijuana 2(2.0)

Non-US resident 3(3.0)
Type of state-regulated cannabis program

Adult and medical use 66 (68.8)

Medical use 23 (24.0)

CBD/low THC 7(7.3)

No public access 0(0.0)

“CBD, cannabidiol; THC, tetrahydrocannabinol; US, United
States.
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(51.5%) were between the ages of 40 to 49 years, ranging
from 30 to 69 years. There were 2 respondents (2.0%) who
did not identify their age-group, location, or practice
setting.

International respondents comprised 3.0% of the survey
group (Canada: n = 2; Mexico: n = 1). There were 25 unique
states represented (Figure 1). A majority of respondents
(68.8%) lived in states in which cannabis products, includ-
ing CBD, are fully legalized. There were 23 respondents
(24.0%) who resided in states with medical-use cannabis
programs and 7 (7.3%) who lived in states with CBD/low-
THC programs. No respondents resided in states in which
either cannabis or CBD is illegal.

Baseline Knowledge and Opinions of CBD

Responses to the 13 survey questions regarding baseline
knowledge of CBD and perceptions of its use in clinical
practice are summarized in Figure 2. Notably, 94.1% of
respondents had encountered patients who reported trying
CBD to treat pain. The survey responses demonstrated lit-
tle confidence in baseline knowledge of CBD. Most respon-
dents (89.2%) were not knowledgeable about the
mechanism of action of CBD, while 73.3% of respondents
were unfamiliar with its modes of administration (eg, oral,
inhaled, topical). One-third of respondents (33.7%) were
familiar with their respective state laws that govern
CBD use. A minority (24.8%) believed that CBD has psy-
choactive properties, and 18.8% believed that CBD has
addictive potential.

Most respondents (69.3%) utilized a multimodal postop-
erative pain management regimen, defined as >3 pain
medications. A majority of respondents (76.2%) believed
that there is a role for CBD products in managing postop-
erative pain. Regarding acute versus chronic pain manage-
ment, 62.4% of respondents believed that there is a role for
CBD in addressing acute pain and inflammation after an

Figure 1. States represented by survey respondents are indicated in blue, with the number of respondents in parentheses.



4 Lietal

100%

80%
60%
40%
20%

0%

Percentage of respondents
2

N 5

The Orthopaedic Journal of Sports Medicine

o
&

& &

& & 3 8] ) Q
S 4 ¢ $ S S 3
& & g g o8 & C o~ 5 & & & 5
<:°\L < R © 3 N oo o0 & i P o°
3 o (& ] ¥ {3 LN
& (?*’g & & N & & & ¥ & o~ &
S & S $" ¢ © £ e A s
Q & Q R & Q 8 @ & Q L7 & &
& <§ & o S & & o 5 & a & s
* & o - 3¢ N e & o N
L) & 0 & @ . & v Ky o o® o
@ S & N o < & e 3 ®
Q9 \kQ <9 *\\)\ <& D@ L\(\QG o . \Qg« \c\e’
& o * o0’ < 2
& 5 & & & &
R (s S
Q’?: ?C?’ o) ‘9\ \\0
@ 2 +
e «
o W
<+ tod
HYes ' No

Figure 2. Summary of responses to the 13 survey questions regarding baseline knowledge and opinions of cannabidiol (CBD),
arranged according to the percentage of positive responses. post-op, postoperative.

injury, while almost all respondents (94.1%) believed that
CBD could play a role in managing chronic pain. While
most respondents (76.2%) did not believe that they would
be stigmatized if they were to suggest CBD to a patient, only
47.5% had ever suggested it themselves. When asked
whether they felt more receptive to a topical form of CBD,
compared to an oral or inhaled mode of administration,
51.5% of respondents agreed, while 44.6% had no preference.

When the survey responses were stratified by decade of
age, practice setting, and type of state-regulated cannabis
program, responses were largely similar (Table 2). A single
exception was that respondents living in states with
CBD/low-THC programs had encountered patients previ-
ously using CBD at a significantly lower rate compared to
those living in states with adult-use cannabis programs or
medical-use regulated programs (P = .011). Importantly,
there were no significant differences among any of the
stratified groups regarding whether respondents felt that
they would experience stigma for suggesting a CBD prod-
uct. No significant differences were identified among age-
groups in the survey responses. In fact, the oldest group of
respondents (60-69 years) had suggested CBD the most
(85.7%) and believed that they would be stigmatized the
least (14.3%).

Opinions of Effect of Cannabinoids on Healing
and Surgical Outcomes

The survey contained 3 questions pertaining to the effect of
CBD on bony and soft tissue healing as well as surgical
outcomes. Most respondents (73.3%) believed that CBD has

no effect on surgical outcomes, 25.7% believed that there is
some positive effect, and 1.0% believed that there is some
negative effect. When asked specifically about the effect of
CBD on soft tissue healing (eg, arthroscopic rotator cuff
repair, soft tissue anterior cruciate ligament reconstruc-
tion, etc), a large majority (89.1%) believed that there is
no effect, 7.9% believed that CBD could positively affect
healing, and 3.0% believed that CBD could negatively affect
healing. Lastly, when respondents were asked about the
effect of CBD on bony healing (eg, anterior cruciate liga-
ment reconstruction with bone—patellar tendon—bone auto-
graft, osteotomy, Latarjet procedure or shoulder bone
grafting), findings were similar, with 90.1% believing that
there is no effect, 7.9% a positive effect, and 2.0% a negative
effect.

Opinions Before and After Educational Component

There were 70 respondents (69.3%) who completed the 5
final questions of the survey, indicating that they pro-
ceeded through the educational component. There was 1
multiple-choice comprehension question (“What is the legal
cut-off for THC content in CBD products?”) to approximate
how many respondents performed a close reading of the
educational component, to which 43.9% of respondents
answered correctly. After reading the fact sheet, 51.4% of
the survey respondents stated that their opinion of CBD
had changed, and 62.9% stated that they felt inclined to
investigate the topic further on their own.

Before the educational component, there were 54 respon-
dents (54.5%) who answered with a score >50, while 42
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TABLE 2
Heat Map of Positive Responses to Survey Questions Regarding Baseline Knowledge
and Opinions of CBD According to Respondent Characteristics®
Type of State-Regulated
Age-Group, y Practice Setting Cannabis Program

Adult | Medical CBD/
Survey Question 30-39 | 40-49 | 50-59 | 60-69 | Academic | Private | Nonacademic Use Use Low THC
1. Treat postoperative 61% 67% | 71% 3% 57% 92% 68% 1%
pain with multimodal
regimen?
2. Role for CBD in 78% 75% 80% 79% 62%
postoperative pain?
3. Role for CBD in acute 57% 64% 1% 46% 61% 43%
pain after injury?
4. Role for CBD in chronic 96% 93% 92%
pain?
5. Knowledgeable about 13% | 16% 6% | 43% 12% 21% 17% 11% 26% 29%
CBD’s mechanism of
action?
6. Knowledgeable about 17% | 28% 33% | 43% 31% 31% 24% 30% 22% 29%
CBD’s modes of
administration?
7. Does CBD have 22% 24% 33% 29% 31% 17% 17% 26% 22% 29%
psychoactive effects?
8. Is CBD addictive? 183% | 20% | 28% | 14% 27%° 7% 8%° 21% 9% 0%
9. Have suggested CBD to | 48% | 45% 44% | 86% 50% 48% 42% 46% 61% 43%
patients?
10. Had patients who 93% 97% 92% T1%°
tried CBD for pain?
11. Familiar with state’s 44% 28% 33% 43% 24% 46% 39% 32% 30% 43%
laws on CBD?
12. Felt you would 35% | 24% 17% | 14% 22% 24% 33% 27% 13% 29%
experience stigma?
13. More receptive to 44% | 59% | 50% | 29% 44% 41% 54% 42% 44% 57%
topical CBD versus oral/
inhaled?

“CBD, cannabidiol; THC, tetrahydrocannabinol.

bStatistically significant difference between groups within demographic category (P < .05; chi-square test).

respondents (60.0%) answered with a score >50 afterward.
Of the 65 respondents with complete responses to the VAS
rating question, there was a small but statistically signifi-
cant increase in the mean score from before the educational
component (59.1 + 26.5) to after the educational component
(63.5 + 25.6) (P = .002). Of the 65 respondents, 24 (36.9%)
increased their VAS rating, 35 (53.9%) remained neutral,
and 6 (9.2%) lowered their rating. In the optional open-
response section, 32 respondents elaborated on their con-
cerns, with most sentiments categorized as 3 predominant
themes: (1) more evidence is required (n = 10 [31.3%]), (2)
stigmatization from patients (n = 8 [25.0%)]), and (3) more
regulation is required (n = 5 [15.6%]). All 6 respondents
who lowered their rating were included among those who
expressed a concern in the open-response section. The 32
respondents had a significantly lower VAS rating before the
educational component (50.7 + 27.4 vs 64.9 + 25.2, respec-
tively; P = .031) and after the educational component

(55.5 £ 24.6 vs 70.4 + 24.5, respectively; P = .014) when
compared to the rest of the cohorts’ VAS.

DISCUSSION

The results of the survey show that many members of the
sports medicine community believed that CBD has a role in
pain treatment, whether in the postoperative (76.2%) or
chronic pain (94.1%) setting. Conversely, most respondents
did not believe that they were familiar with the mechanism
of action (89.2%), modes of administration (73.3%), or
respective state laws (66.3%) concerning CBD, which
affirmed the hypothesis. Many respondents were open-
minded toward the inclusion of CBD in a multimodal pain
management regimen, with mean VAS recommendation
scores increasing significantly from before to after the edu-
cational component. Lastly, the open-response portion of
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the survey highlighted concerns regarding the lack of
high-quality evidence and regulation with respect to CBD.

Despite the lack of existing evidence regarding the effi-
cacy of CBD for orthopaedic conditions, many respondents
have become interested in learning more about the topic,
especially as the use of unregulated CBD products expands
rapidly. It is apparent that cannabinoids have become com-
mercially mainstream, with vast (and unsubstantiated)
claims of therapeutic benefits.?® With 94.1% of respondents
having encountered patients who have utilized CBD in
some capacity to treat pain, on par with similar studies
on provider surveys,>®? it becomes imperative that this
cannabinoid requires further investigation, especially with
respect to its long-term safety profile.

Although there is high interest in CBD, there are clear
gaps in knowledge in the sports medicine community. Most
respondents believed that there is some role for CBD in the
management of postoperative pain, acute pain after an
injury, and chronic pain. Additionally, a majority of respon-
dents were open-minded with respect to new evidence for
the use of CBD, as shown by the demonstrated interest in
learning more about the topic on their own time. There was
additionally a small but statistically significant increase in
the willingness to recommend CBD after the educational
component of the survey. The majority of respondents did
not believe that CBD has any effect on the healing process
after soft tissue or bony procedures.

While there are currently some studies supporting a
potential positive effect of CBD on fracture healing,?! oste-
oarthritis progression,??2%3° and bone density,2%3%36 there
are few high-quality prospective clinical studies that have
investigated the effect of CBD on musculoskeletal pain,
which are limited to hand osteoarthritis'®*! and total knee
arthroplasty.'® To our knowledge, there is a single pub-
lished level 1 evidence study within the field of sports med-
icine: Alaia et al? recently found in a double-blinded,
placebo-controlled randomized trial that patients who
received buccally absorbed CBD after arthroscopic rotator
cuff repair experienced a reduction in acute pain (postoper-
ative days 1 and 2), providing evidence of its potential ther-
apeutic benefit for postoperative pain.

Beyond sports medicine, other clinical trials investigat-
ing CBD have demonstrated mixed results.'®*>*% Topical
CBD was not found to significantly reduce pain, improve
sleep quality, or decrease opioid consumption after total
knee arthroplasty up to postoperative day 42; in fact, the
placebo (essential oils) group experienced a significant
decrease in pain on postoperative day 2.'® Another study
found that the oral administration of a synthetic CBD tab-
let did not reduce VAS pain intensity for hand osteoarthri-
tis and psoriatic arthritis significantly more than placebo.*!
With respect to neuropathic pain, Xu et al*® found a signif-
icant improvement in neuropathic pain scale scores com-
pared to placebo after 4 weeks of topical CBD application.
An ongoing clinical trial (NCT05020028) is investigating
the oral administration of CBD capsules for pain related
to knee osteoarthritis with an 84-day endpoint. It is impor-
tant to note that the dosing and modes of administration of
CBD are not uniform among these trials.
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Because of known existing knowledge gaps within the
orthopaedic community,® a secondary purpose of this sur-
vey was to provide an educational component regarding
these topics. It is important to reiterate differences between
CBD, THC, and “marijuana” generally. A cannabinoid
includes any of the hundreds of chemical compounds that
can be found within the Cannabis sativa plant (phytocan-
nabinoids), chemical compounds produced within the body
(endocannabinoids), or laboratory-produced compounds
designed to replicate organic versions (synthetic cannabi-
noids). Both CBD and THC are distinct cannabinoids that
can be extracted from the cannabis plant or synthesized.

To review the mechanism of action of CBD, this
cannabinoid exerts its pharmacological effects through the
endocannabinoid system, primarily with endogenous
cannabinoid type 1 (CB;) and type 2 (CBy) receptors. CB;
receptors are primarily distributed throughout the central
nervous system, particularly in regions of the midbrain and
spinal cord that are responsible for pain perception.?* CB,
receptors occur mainly in immune cells and are therefore
believed to be responsible for the regulation of inflamma-
tory responses.®3%3* As CBD exhibits affinity to both of
these receptors, it has the potential to enhance pain control
and regulate healing responses.2®2® Recently, Zhang and
Bean** were able to isolate a specific mechanism by which
CBD inhibits repetitive action potentials in nociceptive
neurons in murine dorsal root ganglia.

While THC is psychoactive and capable of producing the
euphoric effects associated with marijuana, CBD is not.
Most respondents correctly believed that CBD is nonpsy-
choactive and nonaddictive. It should be noted that unreg-
ulated CBD products commonly have detectable levels of
THC, with a recent study finding 52 of 80 unregulated sam-
ples to have detectable THC; the maximum positive test
finding had a THC concentration nearly 94-fold that of
Epidiolex, with many being labeled as “THC-free.”'° On the
other hand, clinical trials investigating CBD must utilize
FDA-approved formulations. There are currently 4 FDA-
approved cannabinoids: Epidiolex (CBD; cannabis-derived),
Marinol (dronabinol; synthetic) (Unimed Pharmaceuticals
Inc.), Syndros (dronabinol; synthetic) (Benuvia Therapeutics
Inc.), and Cesamet (nabilone; synthetic) (Valeant Pharma-
ceauticals International).’® In Canada, Mexico, and several
European countries, nabiximols, marketed as Sativex (Jazz
Pharmaceuticals), is a 1-to-1 combination THC/CBD medi-
cation that is currently approved for spasticity-related pain
(excluding neuropathic pain) related to multiple sclerosis
and cancer-related pain.?® The efficacy of nabiximols has
been reviewed by the American Academy of Neurology.?

Although previous studies have found patients who use
cannabinoids to experience stigmatization,®3® the results
from this survey indicate that provider stigmatization may
be a decreasing concern, especially with respect to CBD.
A majority of respondents were not concerned about stig-
matization by their patients, although far fewer were likely
to recommend CBD, findings that corroborate previous
provider surveys in dermatology and orthopaedic trauma-
tology.®®” These results suggest that resistance by
providers to investigate and recommend CBD may be
attributable to other factors. The most prominent barrier
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to the adoption of CBD is the lack of high-quality clinical
evidence, affirmed by this recurring theme within the open-
response section of the survey. While respondents were
justifiably concerned about limited evidence regarding the
efficacy of CBD, public enthusiasm and commercial prolif-
eration accelerate.

The enthusiasm for cannabinoid products has fueled
rapid growth in commercial markets, while interventional
research investigating cannabinoids lags far behind.” One
of the foremost contributing factors to the paucity of
research is likely the convoluted landscape of state and
federal legislation addressing marijuana and cannabinoids.
This survey study found only one-third of respondents to be
familiar with their respective state’s laws governing CBD
use, which is markedly lower than in the provider study by
Chin et al,® suggesting that respondents may be even less
familiar with CBD laws compared to cannabis legislation as
a whole. Differences in cannabinoid legislation at the state
and federal levels certainly pose a barrier to CBD research.

There are currently 37 states, 3 US territories, and the
District of Columbia (Washington, DC) that allow the med-
ical use of cannabis products, while 19 states, 2 territories,
and Washington, DC, have passed measures to regulate
cannabis for nonmedical use.*® Although the Agriculture
Improvement Act of 2018 legalized hemp derivatives with
THC <0.3% nationally, state laws and legislative language
are nonuniform; for example, there are approved measures
in 10 states that allow the use of “low-THC, high-CBD”
products for limited medical reasons or as a legal defense.*’
These discrepancies may contribute to both patient and
provider confusion and apprehension. Moreover, this lack
of clarity may stymie efforts to fund and promote research
related to CBD. Furthermore, CBD formulations that are
studied in one state may not be legally accessible in
another, with uncertain external validity with respect to
unregulated commercial products. There is now a sense of
urgency with respect to the investigation of this nonpsy-
choactive, promising cannabinoid in the realm of musculo-
skeletal conditions and perioperative pain applications.

Limitations

This study was limited by selection bias and incompletion
within the data set. We were able to assess 101 responses;
as the AANA and AOSSM membership approaches 6500 and
4000, respectively, the minimum response rate was approxi-
mately 1% (not accounting for those who are members of both
societies). Because of the anonymity of the survey and the
diverse composition of health-care providers who comprise the
AANA and AOSSM, we were unable to account for potential
duplicate responses or identify whether respondents were sur-
geons or other provider types. Additionally, the survey did not
account for the respondent’s number of years in practice,
which could influence his or her perspective toward this sub-
ject. Another possible bias is that those who are more familiar
with CBD or have interest in the topic would be more likely to
complete the survey, thereby skewing the data. By being a
member of an academic society, these respondents may have
more favorable attitudes toward emerging and experimental
therapies. Incompletion within the data set was most likely
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caused by the nature of the study design; by utilizing a
3-section survey, only 70 of 101 respondents completed
the entire survey. Lastly, this survey study focused spe-
cifically on CBD; thus, conclusions drawn from these
opinions with respect to other cannabinoids are limited.

CONCLUSION

Most survey respondents believed that CBD has a role in
postoperative and chronic pain management. There
appeared to be a relative familiarity with CBD, in part,
because of its remarkable prevalence among patients. How-
ever, there remains a knowledge gap, suggesting that
increased attention, education, and research are necessary.

Supplemental Material for this article is available at
https://journals.sagepub.com/doi/full/10.1177/23
259671231191766.
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APPENDIX

TABLE Al
Survey Questions®

Part 1: Baseline knowledge and opinions as well as demographic characteristics

1. Do you treat postoperative pain with a multimodal (>3 pain medications) regimen?

2. Do you believe there is a role for any CBD product in managing postoperative pain?

3. Do you believe there is a role for CBD in managing acute pain and inflammation after an injury?

4. Do you believe there is a role for CBD in managing chronic pain?

5. Do you believe you are knowledgeable about the mechanism of action of CBD?
6. Do you believe you are knowledgeable about the modes of administration of CBD (eg, oral, inhaled, topical)?

(continued)


https://www.fda.gov/news-events/congressional-testimony/hemp-production-and-2018-farm-bill-07252019
https://www.fda.gov/news-events/congressional-testimony/hemp-production-and-2018-farm-bill-07252019
https://www.fda.gov/news-events/congressional-testimony/hemp-production-and-2018-farm-bill-07252019
https://pubchem.ncbi.nlm.nih.gov/compound/9852188
https://pubchem.ncbi.nlm.nih.gov/compound/9852188
https://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx
https://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx
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TABLE A1 (continued)

7. Do you believe CBD has psychoactive effects?

8. Do you believe CBD is addictive?

9. Have you suggested CBD to any of your patients?

10. Have your patients reported trying CBD to treat pain?

11. Are you familiar with your state’s laws that govern CBD use?

12. Do you believe you will be stigmatized if you suggest CBD to patients?

13. Do you feel more receptive to topical CBD forms compared to oral/inhaled administration?

14. Do you believe prescribing CBD could affect your surgical outcomes?

15. Do you think CBD may affect soft tissue healing (eg, rotator cuff repair, soft tissue ACL reconstruction)?
16. Do you think CBD may affect bony healing (eg, bone-tendon-bone ACL reconstruction, osteotomy, Latarjet, or shoulder bone grafting)?
17. Please indicate the likelihood you would recommend CBD as part of a pain management regimen.

18. How would you describe your practice setting?

19. In what state do you practice?

20. Please select your age-group.

Part 2: Questions after the educational portion of the survey®

21. Has your opinion of CBD changed after having read the fact sheet?

22. If you have concerns regarding CBD, what are they?

23. Do you feel inclined to investigate this topic further on your own?

24. What is the legal cut-off for THC content in CBD products?

25. Please indicate the likelihood you would recommend CBD as part of a pain management regimen.

“ACL, anterior cruciate ligament; CBD, cannabidiol; THC, tetrahydrocannabinol.
5The educational component is available separately as supplemental material.
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