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Background: Although there is some evidence that cannabinoid (CBD) products may provide a therapeutic effect for musculo-
skeletal pain, little is known about the usage patterns or their prevalence of use in orthopaedic sports medicine patients.

Purpose: To report the prevalence and perceived self-efficacy of CBD products in patients evaluated in an orthopaedic sports
medicine clinic.

Study Design: Descriptive epidemiology study. Level of evidence, 2.

Methods: The study population consisted of new patients who visited an orthopaedic surgery sports medicine clinic at a large
academic center for consultation with a surgeon between August 2020 and March 2021. All patients were asked to complete a
survey that assessed perceived pain and effectiveness of CBD products and other nonsurgical treatment modalities using the
Single Assessment Numeric Evaluation score (range, 0-100) and the Numeric Pain Rating Scale (NRS). Descriptive factors were
collected via chart review. Descriptive statistics were used to characterize the data.

Results: Overall, 823 patients completed the survey (45.4% female; mean age, 51 years [range, 18-87 years]; mean body mass
index, 28.9 [range, 17.2-58.4]). Body areas involved included 285 shoulders, 44 elbows, 76 hips, 276 knees, 58 ankles, and 77
other. Of these patients, 19% (152/823) endorsed the use of CBD products before their initial evaluation. The mean NRS for pain
was significantly different between non-CBD users and CBD users (5.6 vs 6.1; P¼ .029). CBD users were significantly more likely to
have tried other nonoperative modalities compared with nonusers, including nonsteroidal anti-inflammatory drugs (79.6% vs
69.8%; P¼ .032), bracing (44.7% vs 34.6%; P¼ .024), steroid injections (38.8% vs 21.6%; P< .001), and physical therapy (54% vs
36.1%; P< .001). In addition, 30.9% of CBD utilizers reported marijuana use compared with 2.8% of non-CBD users (P< .001) for
management of their pain.

Conclusion: In the current study, 19% of patients had used CBD products to manage joint-related issues. Sports medicine
providers should be aware of this high incidence of usage and the potential interactions CBD products may have with other
treatment modalities. Further studies are needed to assess the effectiveness of CBD as a therapeutic agent and the specific
interactions it has with other drugs and other forms of treatment.
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Cannabidiol (CBD) is derived from the plant Cannabis
sativa, which is also the source of tetrahydrocannabinol
(THC). The legalization of hemp, a variety of C. sativa, in
the United States has led to the production and widespread
availability of CBD products.20 CBD has been touted for
uses ranging from epilepsy to the treatment of musculo-
skeletal pain, without the mind-altering effects associated
with THC.31 Although CBD is frequently marketed to treat
musculoskeletal pain, no marketing applications are
approved by the US Food and Drug Administration (FDA)
for cannabis or cannabis-derived compounds.23,31 While

there is early evidence to support these claims, the over-
whelming availability and consumer interest in these pro-
ducts exceeds our current knowledge.§

Although evidence regarding these products is limited,
our knowledge about usage is even less. Stephen Hahn, the
Commissioner of the FDA from 2019-2021, wrote that the
“rates of CBD use, and rates of use of specific CBD products,
are poorly understood.”11 A 2019 poll reported a 14% usage
rate of CBD products among the US population.3 At pre-
sent, the incidence of use of these products is unknown in
the sports medicine patient. It is important that orthopae-
dic surgeons are aware of these products and their patients’
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usage patterns, as they have been shown to have drug-drug
interactions.4

This study aimed to characterize the use of CBD products
by sports medicine patients and to assess patients’ per-
ceived efficacy of these products. We hypothesized that
CBD use would be common (>15% of population) and that
patients would report it is effective in treating pain.

METHODS

Institutional review board approval was obtained prior to
the initiation of this study. All patients aged 18 years and
older who visited 1 of 4 sports medicine fellowship-trained
orthopaedic surgeons (K.A.P., K.E., J.M.T., A.C.) at a single
high-volume academic center for an initial consultation
between August 2020 and March 2021 were eligible. As
part of the initial intake screening, patients were asked to
complete an optional 24-question survey (Appendix
Figure A1). Questions concerning function and perceived
efficacy of treatments were assessed using Single Assess-
ment Numeric Evaluation (SANE) on a scale of 1 to 100
points, with 100 indicating the highest perceived
benefit.1,28 A Numeric Pain Rating Scale (NRS) was also
used to assess pain in the affected joint.7

Data Collection

After questionnaires were completed, all answers were cat-
egorized and tabulated. Forms were excluded if incomplete.
A chart review was carried out to obtain descriptive infor-
mation. The average SANE score was calculated for each of
the questions. Question results were either binary (yes/no),
numeric (SANE/NRS), or free text (eg, Question 22: What
brand of CBD do you use?). Free-text answers were
reviewed for each respondent and categorized into nominal
reviewable outcomes.

Data Analysis

Descriptive statistics were calculated to characterize the
population. Comparisons of variation for continuous vari-
ables were scrutinized using the Student t test. Comparison
of proportions for sample populations was performed using
the z test. All statistical analysis was performed using JMP
statistical software (SAS Institute) and Microsoft Excel

(Microsoft Corporation). A p-value of .05 was used as the
cutoff for significance in all analyses.

RESULTS

Of 1000 consecutive patients initially surveyed, 823 met
inclusion criteria and completed the questionnaire. Of
those included, there were more men than women (54.6%
vs 45.4%). The average age was 51 years (range, 18-87
years). The average body mass index was 28.9 (range,
17.2-58.4). Shoulder (285/823; 34.6%) and knee (276/823;
33.5%) were the 2 most common joint pathologies affected
(Table 1).

Overall, 19% of respondents (152/823) reported use of
CBD products before the initial evaluation (Table 2). The
mean SANE score for the affected joint at presentation was
50 for CBD users and 53 for non-CBD users (P ¼ .256). The

TABLE 1
Characteristics of Orthopaedic Surgery Sports Medicine

Clinic Survey Respondentsa

Overall
(N ¼ 823)

CBD Users
(n ¼ 152;

18.5%)

Non-CBD
Users

(n ¼ 671;
81.5%) P

Age, y 50.9 ± 16.2 51.2 ± 16.5 50.7 ± 16.0 .711
Sex

Male 449 (54.6) 64 (42.1) 385 (57.4) < .001
Female 374 (45.4) 88 (57.9) 286 (42.6) < .001

BMI 28.9 ± 6.2 29.2 ± 6.8 28.6 ± 6.0 .339
Laterality

Right 385 (46.8) 71 (46.7) 314 (46.8) .985
Left 358 (43.5) 60 (39.5) 298 (44.4) .268
Bilateral 78 (9.5) 21 (13.8) 57 (8.5) .043

Joint affected
Shoulder 285 (34.6) 52 (34.2) 233 (34.7) .905
Elbow 44 (5.3) 7 (4.6) 37 (5.5) .653
Hip 76 (9.2) 15 (9.9) 61 (9.1) .765
Knee 276 (33.5) 59 (38.8) 217 (32.3) .127
Ankle 58 (7.0) 10 (6.6) 48 (7.2) .803
Otherb 77 (9.4) 9 (5.9) 68 (10.1) .177

aData are reported as mean ± SD or n (%). Bold indicates sta-
tistically significant difference between the study groups (P < .05).
BMI, body mass index; CBD, cannabinoid.

bOther: any nonlarge joint (eg, sports injuries to toes,
fingers, feet).
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CBD users reported an average SANE score of 56 before
receiving any form of conservative treatment before being
seen at our clinic compared with 59 for non-CBD users
(P ¼ .262). The average affected joint NRS was 6.1 for CBD
users and 5.6 for non-CBD users (P ¼ .029). Contralateral
joint SANE score was 81 for CBD users and 89 for non-CBD
users (P < .001).

CBD users had tried all listed forms of nonoperative treat-
ments, including nonsteroidal anti-inflammatory drugs
(NSAIDs), bracing, steroid injections, viscosupplementation
injections, and physical therapy (PT) at statistically higher
rates than non-CBD users (Table 3). In addition, CBD users
were significantly more likely to report marijuana usage
(30.9%; 47/152) when compared with non-CBD users (2.8%;
19/671; P < .001). This was also true for “other” reported
recreational drug use between the 2 cohorts (28.9% vs
13.7%; P < .001; CBD vs non-CBD users, respectively).

When comparing posttreatment SANE scores between
CBD users and nonusers, there was a statistically signifi-
cant difference in improvement after steroid injection,
although this difference was not clinically relevant (6.6 vs
6.8 points of improvement for CBD users vs nonusers,
respectively; P < .001) (Table 4). There was also a

statistically significant but clinically insignificant decrease
from baseline after PT between the 2 groups. Interestingly,
after marijuana use, non-CBD users reported a statistically
significant increase in SANE score of 15.7 points compared
with no change from baseline for CBD users (P ¼ .03).

CBD users most frequently (44%; 53/121) reported once
daily usage of these products (Table 5). Eighty percent of
patients (122/152 patients) could not recall the name brand
of their CBD product. Patients most frequently bought
these products online (22%; 34/152 patients) or from a
health or grocery store (26%; 40/138 patients). Topical
applications, in the form of creams, oils, and lotions, were
the most commonly used forms of CBD (75%; 104/138).

DISCUSSION

In this prospective cohort of 823 consecutive patients, we
report a prevalence of 19% (152/823) of patients who

TABLE 2
Comparison of SANE and NRS Scores Between CBD Users and Non-CBD Usersa

CBD Users
(n ¼ 152)

Non-CBD Users
(n ¼ 671) P

Affected joint SANE at initial evaluation 50.3 ± 21.3 52.7 ± 24.4 .256
Affected joint SANE before any previous treatment 55.6 ± 28.3 58.8 ± 30.3 .262
Affected joint NRS score 6.1 ± 2.2 5.6 ± 2.2 .029
Contralateral joint SANE at initial evaluation 81.0 ± 27.8 88.8 ± 21.7 < .001

aData are reported as mean ± SD. Bold indicates statistically significant difference between groups (P < .05). CBD, cannabinoid;
NRS, Numeric Pain Rating Scale; SANE, Single Assessment Numeric Evaluation score.

TABLE 3
Comparison of Previous Nonoperative Treatments

Reported by CBD Users and Non-CBD Usersa

CBD
Users

(n ¼ 152)

Non-CBD
Users

(n ¼ 671) Pb

NSAID 121 (79.6) 468 (69.8) .032
Bracing 68 (44.7) 232 (34.6) .024
Steroid injection 59 (38.8) 145 (21.6) < .001
Viscosupplementation

injection
12 (7.9) 19 (2.8) .003

Physical therapy 82 (54.0) 242 (36.1) < .001
Marijuana 47 (30.9) 19 (2.8) < .001
Recreational “other”

drug usec
43 (28.9) 92 (13.7) < .001

aData are reported as n (%). Bold indicates statistically signif-
icant difference between groups (P < .05). CBD, cannabinoid;
NSAID, nonsteroidal anti-inflammatory drug.

bComputed using z test for difference in proportions.
cPatients were not asked to specify what “other” recreational

drugs they used.

TABLE 4
Comparison of SANE Scores After Nonoperative

Treatments Between CBD Users and Non-CBD Usersa

SANE Score

CBD Users Non-CBD Users P

Baseline 55.6 ± 28.2 58.8 ± 30.3 .261
After CBD 52.1 ± 26.1 n/a n/a

Change from baseline –3.4 n/a n/a
After NSAID 53.5 ± 23.2 53.8 ± 27.2 .932

Change from baseline –2.1 –5.0 .428
After bracing 52.3 ± 23.5 51.4 ± 27.3 .828

Change from baseline –3.3 –7.4 .059
After steroid injection 62.2 ± 29.3 65.6 ± 29.4 .467

Change from baseline 6.6 6.8 < .001
After viscosupplementation 64.1 ± 20.2 54.4 ± 30.5 .363

Change from baseline 8.5 –4.4 .099
After physical therapy 55.5 ± 23.4 55.5 ± 55.5 .989

Change from baseline –0.1 –3.3 .003
After marijuana 55.6 ± 26.1 74.5 ± 15.0 .034

Change from baseline 0 15.7 .03

aScores are reported as mean ± SD unless otherwise indicated.
Bold indicates statistically significant difference between groups
(P < .05). CBD, cannabinoid; n/a, not applicable; NSAID, nonste-
roidal anti-inflammatory drug; SANE, Single Assessment Numeric
Evaluation score.
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reported use of CBD products before initial evaluation with
an orthopaedic sports medicine surgeon. This is the first
study to date to characterize the prevalence of CBD use
in this patient population, with nearly 50% (53/121) report-
ing daily use of these products. Although there does not
appear to be a perceived benefit of CBD use to nonuse, CBD
users reported higher rates of usage of other nonoperative
modalities. This may suggest that they believe they have
exhausted other methods of relief and have turned to CBD
as another option. Interestingly, nearly 30% of CBD users
reported marijuana use as well (marijuana was legalized on
November 30, 2020, in the state of Arizona). Overall, this is
similar to both the 25% prevalence of CBD use in patients
with nonoperatively treated hip and knee osteoarthritis6

and the 16.4% incidence of use in the perioperative period
around hip and knee arthroplasty.26 Overall, the findings
presented in this study are comparable with previously
reported rates of marijuana use in the United States.2,14

Given the high rate of use of these products, it is important
that orthopaedic sports medicine providers be aware of
CBD products and the growing rate of their use.

To provide context, it may be beneficial to review certain
key events in recent history. As previously mentioned, in
2014, the United States passed the Agricultural Act of
2014, which technically defined the distinction between
hemp and marijuana as “C. sativa L. and any part of such
plant, whether growing or not, with a delta-9-THC content
of no more than 0.3% on dry weight basis.”20,31 The Agri-
culture Improvement Act of 2018 (the Farm Bill 2018) fur-
ther preserved the ability of the FDA to regulate all

cannabis or cannabis-derived products, regardless of
whether the product is derived from hemp or not.5 To date,
the FDA has approved only 1 cannabis-derived and
3 cannabis-related drugs.21 All of the non-FDA approved
products that contain CBD and market these for therapeutic
purposes are technically doing so illicitly, and many have
received warning letters.11 Moreover, the online sources and
information about these products can be misleading and
unreliable.25 Presently, the demand and popularity of these
products has outpaced our knowledge, as there is little high-
quality evidence to endorse the use of these products.18

Cannabinoids are hypothesized to augment the endoge-
nous cannabinoid system of the body via the CB1 and CB2

receptors in both the peripheral and central nervous sys-
tems.18 In addition, there is evidence that cannabinoids
have anti-inflammatory properties and decrease pain.37

Zhu et al36 showed that a cannabinoid receptor agonist
(WIN55) attenuates pain behavior in a rat model in the
postoperative period without any untoward side effects.
In addition, this drug was shown to have no adverse effect
on osteogenic differentiation, bone regeneration, or spinal
fusion in a rat model.35 This increases its attractiveness for
a potential therapeutic option for orthopaedic surgeons in
the postoperative care of patients, where bony union or
fracture healing are the desired outcomes. Especially con-
sidering the opioid epidemic, a medication that could pro-
vide both nociception and anti-inflammatory effects,
without a potential for interference with bone formation,
such as with NSAIDs, would be of significant utility to the
orthopaedic surgeon. Hickernell and colleagues12 found
that, after total hip and knee arthroplasty, patients who
were prescribed drocannabinol—a synthetic form of
THC—had significantly shorter lengths of stay and
required fewer total morphine equivalents.

Although CBD does not have the mind-altering effects
that THC is known to have, it is not innocuous. These pro-
ducts have the potential for adverse drug events, as well as
drug-drug interactions, which is why providers should be
aware that their patients are consuming these products.4

CBD has been reported to be associated with transaminase
elevations, sedation, sleep disturbances, infection, and ane-
mia.4,10 Moreover, CBD and its active metabolite have been
shown to affect a number of the cytochromes P450 enzymes,
which are known to play a role in the metabolism of many
commonly used prescription drugs.4 Lui et al16 showed that
preoperative use of cannabinoids was associated with
higher pain and worse sleep in the early postoperative
period in patients undergoing major orthopaedic surgery.
Again, this reinforces the need to know which patients are
taking these products preoperatively.

With nearly 20% of patients in the group presented here
reporting CBD use, it is important to recognize the growing
prevalence of use of these products in patients. While at
baseline, CBD users reported similar levels of function in
their affected joint compared with nonusers, they did report
significantly higher levels of pain, even when using CBD.
Moreover, CBD users were significantly more likely to have
tried all listed nonoperative treatment modalities com-
pared with nonusers. This may suggest that patients
decided to try CBD as they had not found relief in other

TABLE 5
Characterization of CBD Use and Procurement in the

Study Samplea

Descriptor n (%)

Frequency of useb

As needed 37 (31)
1 time daily 53 (44)
2 times daily 17 (14)
3 times daily 3 (2)
Discontinued use 11 (9)

Brandc

Recalled brand name 30 (20)
Could not recall brand name 122 (80)

Purchasing locationc

Online 34 (22)
CBD store 6 (4)
Health or grocery store 40 (26)
Dispensary 22 (15)
Unsure/could not recall 50 (33)

CBD typed

Capsule 9 (7)
Edible 18 (13)
Topical (cream/oil/lotion) 104 (75)
Inhalant 7 (5)

aCBD, cannabinoid.
bn ¼ 121 respondents.
cn ¼ 152 respondents.
dn ¼ 138 respondents.
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traditional nonoperative treatment modalities. In addition,
it is important to acknowledge that the nearly 30% of CBD
users reported concomitant marijuana and/or “other” rec-
reational drug use. Interestingly, neither group responded
to common nonoperative forms of management, with worse
SANE scores in both groups worsening after NSAIDs, PT,
and bracing, likely suggesting disease progression.

CBD users also reported worse function at baseline in their
contralateral joint/extremity, with SANE scores of 81 for
CBD users and 89 for non-CBD users (P < .001). This does
raise a question of whether these patients had (1) a lower
pain tolerance, (2) lower resilience, or (3) just worse pain and
function at baseline. The question of resilience in orthopaedic
patients has been previously studied extensively.17,19,22,29

Patients with increased resilience report better outcomes and
satisfaction after both anterior cruciate ligament reconstruc-
tion and arthroplasty.17,19,22,29

Limitations

Although we believe that this study accurately captured
the population in question, some limitations must be
acknowledged. Although this was a prospective study,
there is significant potential for recall bias. In addition,
even though the study reported on >800 patients, this is
a limited sample size that may be subject to regional biases
or type 2 error when concluding there was no difference in
effect between the 2 groups. There is also a potential for
underreporting, as our sports medicine practice provides
medical care/coverage for the local university. Collegiate
athletes may fear that reporting use could affect their eli-
gibility. Interestingly the average age of both groups in this
study was >50 years, and, therefore, there is a potential
that the captured population includes the weekend warrior
population in addition to the younger athlete population. In
addition, product effectiveness may be drastically variable,
as there are no regulations for manufacturing or produc-
tion, thus the amount of CBD or other ingredients could be
highly variable. Further studies examining the direct
effects of CBD in humans are warranted.

CONCLUSION

This study has defined the prevalence of the use of CBD pro-
ducts in sports medicine patients and the effect of their use on
other conservative treatment modalities. Sports medicine pro-
viders should be aware of this high incidence of use and the
potential interactions they may have with other treatment
modalities. Further studies are needed to assess their effec-
tiveness as a therapeutic agent and the specific interactions
they have with other drugs and other forms of treatment.
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APPENDIX

SCORE

1
How would you rate your affected joint function as a percentage of normal currently?
(0% to 100% scale, with 100% being normal)

2
How would you rate your affected joint function as a percentage of normal prior to any treatment?
(0% to 100% scale, with 100% being normal)

3
How would you rate your affected joint pain on a scale of 1-10?
(1 being no pain and 10 ¼ worst pain)

4
How would you rate your opposite side joint function as a percentage of normal currently?
(0% to 100% scale, with 100% being normal)

5
Have you tried taking nonsteroidal anti-inflammatories (NSAIDs) for your joint pain?
(eg: Motrin/Ibuprofen, Aleve/Naproxen, Celebrex/Celecoxib, etc.)

YES NO

6
IF YES: Overall, how would you rate your joint function on a scale of 0 to 100, with 100 being normal, as a result of
taking NSAIDs?

7 Have you tried bracing for your joint pain? YES NO

8
IF YES: Overall, how would you rate your joint function on a scale of 0 to 100, with 100 being normal, as a result of using
a brace?

9 Have you tried corticosteroid injections for your joint pain? YES NO

10
IF YES: Overall, how would you rate your joint function on a scale of 0 to 100, with 100 being normal, as a result of the
corticosteroid injection?

11 Have you tried viscosupplementation injections for your joint pain? (eg: Orthovisc, Synvisc, Supartz, Euflexxa, etc.) YES NO

12
IF YES: Overall, how would you rate your joint function on a scale of 0 to 100, with 100 being normal, as a result of the
injection?

13 Have you tried physical therapy for your joint pain? YES NO

14
IF YES: Overall, how would you rate your joint function on a scale of 0 to 100, with 100 being normal, as a result of the
physical therapy?

15 Have you tried Cannabidiol (CBD) products for your joint pain? YES NO

16
IF YES: Overall, how would you rate your joint function on a scale of 0 to 100, with 100 being normal, as a result of CBD
products?

17 Have you tried marijuana for your joint pain? YES NO

18
IF YES: Overall, how would you rate your joint function on a scale of 0 to 100, with 100 being normal, as a result of
taking marijuana?

19 Have you ever used recreational drugs in the past? YES NO

20 If yes to 15: Where do you purchase your CBD products? (eg: online, health store, kiosk, etc.)

21 If yes to 15: What form(s) of CBD do you use? (eg: oils, tinctures, capsules, edibles, inhalants, topicals)

22 If yes to 15: What brand of CBD do you use? (eg: If unknown, write unknown)

23 If yes to 15: When do you use CBD? (eg: morning, afternoon, evening, before bed, as needed)

24 If yes to 15: How often do you use CBD products? (eg: multiple times a day, once daily, weekly, etc.)

Figure A1. 24-Item CBD sports questionnaire. CBD, cannabidiol; NSAID, nonsteroidal anti-inflammatory drug.
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