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Introduction

Cannabis refers to all products derived from the plants Can-
nabis sativa.1 Among these, cannabinoids are a diverse group 
of compounds that bind to the cannabinoid receptors of the 
body.2 The main cannabinoids found in cannabis products are 
cannabidiol (CBD) and tetrahydrocannabinol (THC); how-
ever, more than 100 other cannabinoids have been identi-
fied.1 While cannabinoid products have been used medically 
and recreationally for millennia, they have only become offi-
cially recognized for their medicinal indications in parts of 
the United States since 1996.3 Chiefly, cannabinoids have 
been proven as effective analgesic,4,5 antiemetic,4,6 antispas-
modic,7 and anti-inflammatory8 medications. Similarly, their 
effects on increasing appetite9-12 and reducing seizures13,14 
have been investigated for clinical utility.

While California was the first state to legalize medicinal 
cannabinoids, 38 other states and the District of Columbia 
have now passed laws legalizing medicinal marijuana as of 

December 2023.15 Outside of medical uses, cannabinoid 
use has also progressed more broadly. In the most recent 
National Survey on Drug Use and Health conducted in 
2022, lifetime marijuana use was estimated at around 46.9% 
of all people aged 12 or older.16 Given the medicinal bene-
fits, high rates of lifetime consumption among the popula-
tion, and relatively widespread legalization, it would be 
reasonable to suspect that cannabinoid use may be occur-
ring among patients with orthopedic hand pathologies.

Previous research on this subject has shown that around 
10% to 34% of orthopedic patients may be using marijuana 
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for pain control.17-19 This research is especially salient in light 
of the opioid crisis of the last 3 decades, which stemmed from 
initial over-prescription of opioids and resulting increases in 
opioid use disorder.20-22 In response to this crisis, more energy 
and research has been dedicated to the diversification of pain 
control methods. Recent research substantiates the idea that 
multimodal analgesia is effective and safer for patients, and 
efforts have been made to transition to personalized and var-
ied pain control regimens.23,24 Among the various classes  
of medications, cannabinoids have been considered as poten-
tial supplementary analgesics due to greater evidence estab-
lishing their efficacy and safety profile and growing public 
acceptance of these compounds.25-27

Considering the cannabinoid landscape and the relative 
paucity of literature on its use among orthopedic hand 
patients, the objective of this study is to characterize the 
prevalence and effect of cannabinoid use within this popu-
lation by analyzing demographic characteristics, current 
pain control modalities, and pain scores between cannabi-
noid and non-cannabinoid cohorts.

Materials and Methods

Institutional Review Board Statement

This study was classified as human subjects research and 
was approved by our university’s institutional review board 
(IRB), IRB protocol no. 20-1885. All procedures followed 
were in accordance with the ethical standards of the relevant 
institutional and national committee on human experimen-
tation, with the ethical guidelines of the 1975 Declaration of 
Helsinki as most recently revised in 2013, and with the 
regulatory requirements laid down in U.S. Code of Federal 
Regulations, Title 45 Department of Health and Human 
Services Part 46, Protection of Human Subjects.

Survey Design

We designed a one-time survey for new patients presenting 
to our orthopedic hand clinic that covered demographics, 
mental health status at the time of survey administration, 
current symptoms, diagnosis received, pain intensity, and 
data regarding analgesic use specifically for their hand 
pathology; this included prescription (Rx)/over-the-counter 
(OTC) medication use, cannabinoid use, non-medication 
pain control, and pain management preferences. Sex, age, 
and body mass index (BMI) were collected as demographic 
characteristics. Patients less than age 18 were excluded 
from participation. Pain intensity was measured using a tra-
ditional 11-point numerical rating scale (NRS), with 0 rep-
resenting no pain at all and 10 representing the highest level 
of pain. The use of common OTC and prescription pain 
medications was recorded. Cannabinoid use was assessed 

in several ways: prescription status, prescribing provider, 
type of cannabinoid, method of consumption, method of 
purchase, and frequency of use. Both medical and recre-
ational cannabinoid use is legal in the state where the study 
was conducted. Numerical rating scales of pain pre- and 
post-consumption were used to assess the patient-perceived 
efficacy of Rx/OTC pain medications and cannabinoids 
specifically for pain related to their hand pathology.

Survey Administration

From July 2021 to January 2022, new patients presenting to 
our orthopedic hand clinic were approached to participate 
in the one-time electronic survey. Informed consent was 
obtained in accordance with our IRB protocol. The survey 
was administered electronically with a tablet, and study 
data was aggregated and de-identified using REDCap elec-
tronic data capture tools.28

Statistical Analysis

Shapiro-Wilk test was used to assess the normality of all 
data sets collected.29 Comparison of characteristics, pre-
scription/OTC drug usage, and opioid usage between can-
nabinoid and non-cannabinoid cohorts was conducted  
using Mann-Whitney U test for continuous non-parametric 
variables and Fisher’s exact test for categorical variables 
(Table 1). Fisher’s exact test was used to account for the 
small sample size.30 Numerical rating scale pain score data 
was also non-parametric. Wilcoxon signed-rank test was 
used to assess the paired data of pain scores before and after 
analgesic usage, while Mann-Whitney U test was used to 
assess the non-paired data comparing analgesic effect 
between Rx/OTC medications and cannabinoids.29,31,32 Sta-
tistical significance was set to an alpha of 0.05. All primary 
data is available on request.

Results

One hundred and twenty-two patients were recruited and 
completed the survey. These patients had an average age of 
49 years old, with a range of 18 to 84 years. Female patients 
represented 61% of the total cohort (74/122). Patients using 
cannabinoid products were more likely to have an estab-
lished mental health diagnosis at the time of survey admin-
istration (1.17 diagnoses vs 0.46 diagnoses; P = .01). Full 
demographic characteristics are provided in Table 1.

Eighteen patients (14.8%) reported cannabinoid use for 
managing pain associated with their hand pathology, either 
exclusively (6/18; 33.3%) or in conjunction with Rx/OTC 
medications (12/18; 66.7%). Most of the cannabinoid 
cohort reported using recreational cannabinoid products 
(15/18, 83.3%), most commonly in the form of smoking 
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(10/13, 76.9%) or vaping (3/13, 23.1%). The complete set 
of responses to the cannabinoid questions is provided in 
Table 2.

Prescription/OTC pain medication use was common 
among patients presenting to the clinic; approximately 58% 
of all patients surveyed (71/122) reported some form of med-
ication use for pain control. The types of non-cannabinoid 
pain medications most commonly used were nonsteroidal 

anti-inflammatory drugs (NSAIDs; 61.4%), acetaminophen 
(54.3%), opioids (28.6%), and gabapentin (8.6%).

Patients were frequently dissatisfied with their current 
pain management when they presented to clinic. Among all 
patients, including patients not taking any analgesics for 
their hand pathology, 44% (54/122) reported unsatisfactory 
current pain management. When divided into cohorts, the 
non-cannabinoid cohort reported dissatisfaction rates of 

Table 1. Demographics and Comparison of Cannabinoid Versus Non-Cannabinoid Cohort.

Characteristic
Cannabinoid 

cohort (n = 18)
Non-cannabinoid 
cohort (n = 104)

Total  
(n = 122) P-value

Average age (y) 42.2 49.9 48.8 N/A
Sex 0.31
 Female 13 (72.2) 61 (58.7) 74 (60.7)
 Male 5 (27.8) 43 (41.3) 48 (39.3)
BMI (n = 83)a 0.04*
 <18.5 (Underweight) 1 (7.7) 0 1 (1.2)
 18.5 to <25 (Healthy) 5 (38.5) 15 (21.4) 20 (24.1)
 25 to <30 (Overweight) 1 (7.7) 23 (32.9) 24 (28.9)
 30 to <35 (Obese Class 1) 6 (46.2) 14 (20.0) 20 (24.1)
 35 to <40 (Obese Class 2) 0 4 (5.71) 4 (4.8)
 40+ (Obese Class 3) 0 14 (20.0) 14 (16.9)
 Average BMI per person 25.85 31.74 30.81
Presence of mental health diagnosis (n = 122) 0.01*
 None 8 (44.4) 72 (69.2) 80 (65.6)
 1 Diagnosis 2 (11.1) 19 (18.3) 21 (17.2)
 2 Diagnoses 6 (33.3) 10 (9.6) 16 (13.1)
 3 Diagnoses 1 (5.56) 3 (2.9) 4 (3.3)
 4+ Diagnoses 1 (5.56) 0 1 (0.8)
 Average number of diagnoses per person 1.17 0.46 0.57
Mental health diagnosis (n = 69)b N/A
 Anxiety 9 (50.0) 20 (41.7) 29 (42.0)
 Depression 7 (38.9) 18 (37.5) 25 (36.2)
 Bipolar disorder 1 (5.56) 4 (8.3) 5 (7.2)
 Substance use disorder 2 (11.1) 2 (4.2) 4 (5.8)
 PTSD 2 (11.1) 0 2 (2.9)
 OCD 0 1 (2.1) 1 (1.4)
 ADHD 0 1 (2.1) 1 (1.4)
 Other 0 2 (4.2) 2 (2.9)
Number of prescription/OTC medications used 0.15
 0 6 (33.3) 46 (44.2) 52 (42.6)
 1 4 (22.2) 37 (35.6) 41 (33.6)
 2 6 (33.3) 11 (10.6) 17 (13.9)
 3+ 2 (11.1) 10 (9.6) 12 (9.8)
 Average number used per person 1.22 0.86 0.91
Opioid use 0.28
 Yes 4 (22.2) 3 (12.5) 7 (13.9)
 No 14 (77.8) 91 (87.5) 105 (86.1)

Note. Values in parentheses indicate percentages. N/A = not applicable; BMI = body mass index; PTSD = post-traumatic stress disorder; OCD = 
obsessive-compulsive disorder; ADHD = attention-deficit hyperactivity disorder; OTC = over-the-counter.
aDiscrepancy between cohort size and number of responses is due to incomplete survey completion by participants.
bAnswer frequency may not equal the number of subject responses because patients could indicate more than 1 answer per response.
Asterisk (*) indicates statistical significance.
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44% (46/104), with further subcategorization yielding 35% 
(16/45) dissatisfaction for patients with no current analgesic 
intake and 51% (30/59) dissatisfaction for patients with 
exclusive Rx/OTC pain regimens. The cannabinoid cohort 
reported dissatisfaction rates of 44% (8/18), with further 
subcategorization yielding 50% (6/12) dissatisfaction for 
patients with combined Rx/OTC + cannabinoid regimens 
and 33% (2/6) dissatisfaction for patients with exclusive 
cannabinoid regimens.

Of the patients who used cannabinoids alongside Rx/
OTC medications for hand pathology analgesia and reported 
their preferences, all of them preferred either the cannabi-
noid (7/11, 63.6%) or both equally (4/11, 36.4%). None pre-
ferred prescription/OTC pain medications alone. Full pain 
and medication characteristic data are provided in Table 3.

Comparison data between cannabinoid and non-canna-
binoid cohort is shown in Table 1. There was a lower aver-
age age in the cannabinoid cohort (42.2 vs 49.9 years), as 
well as a higher percentage of female patients (72.2% vs 
58.7%). There was a greater number of patients in the can-
nabinoid cohort that used 2 or more Rx/OTC medication 
(44.4% vs 20.2%), and opioid use was higher among can-
nabinoid users (22.2% vs 12.5%), although this was not 
statistically significant when analyzed with Fisher’s exact 
test (P = .28).

In our entire patient dataset, including both cannabinoid 
and non-cannabinoid cohorts, 67 full sets of pain scores 
secondary to hand pathology were reported for prescription/
OTC medications and 13 full sets of pain scores were 
reported for cannabinoids. Data were analyzed in this fash-
ion to capture all pain score data, as some patients in the 
cannabinoid cohort used both Rx/OTC and cannabinoid 
medications and reported pain scores for both. The average 
pain score from hand pathologies before use of cannabi-
noids and Rx/OTC pain medications was similar, rating 7.3 
for both. The average pain score after analgesic use varied, 
with cannabinoids inducing a lower average pain score after 

Table 2. Cannabinoid Consumption Characteristics.

Characteristic
Frequency 
(percent)

Cannabinoid use (n = 122)
 Yes 18 (14.8)
 No 104 (85.2)
Prescription cannabinoid (n = 18)
 Yes 3 (16.7)
 No 15 (83.3)
Prescribing physician (n = 3)
 Oncologist 1 (33.3)
 Nephrologist 1 (33.3)
 Pain management specialist 1 (33.3)
Type of cannabinoid (n = 13)a

 Nonmedicinal marijuana 7 (53.8)
 Medicinal marijuana 5 (38.5)
 CBD oil 3 (23.1)
Method of consumption (n = 13)a

 Smoke 10 (76.9)
 Vape 3 (23.1)
 Eat or drink 3 (23.1)
 Pill 1 (7.7)
 Topical 1 (7.7)
 Sublingual 1 (7.7)
Method of purchase (n = 13)
 Dispensary or retail location 8 (61.5)
 Unlicensed supplier 3 (23.1)
 Both 2 (15.4)
Frequency of use (n = 13)
 Every day 9 (69.2)
 2-3 times per week 1 (7.7)
 Once per week 1 (7.7)
 Twice per month 1 (7.7)
 Once per month 1 (7.7)

Note. CBD = cannabidiol.
aAnswer frequency may not equal the number of subject responses 
because patients could indicate more than 1 answer per response.

Table 3. Pain and medication characteristics.

Characteristic
Frequency 
(percent)

Medication use for pain management (n = 122)
 Yes 71 (58.2)
 No 51 (41.8)
Dissatisfaction with current pain management
 Entire study population (n = 122) 54 (44.3)
 Non-cannabinoid cohort (n = 104) 46 (44.2)
  Patients with no analgesic use (n = 45) 16 (35.6)
  Patients with exclusive Rx/OTC use (n = 59) 30 (50.8)
 Cannabinoid cohort (n = 18) 8 (44.4)
  Patients with Rx/OTC + cannabinoid use 

(n = 12)
6 (50)

  Patients with exclusive cannabinoid use (n 
= 6)

2 (33.3)

Type of non-cannabinoid pain medications (n = 70)a

 NSAIDs 43 (61.4)
 Acetaminophen 32 (54.3)
 Opioids 20 (28.6)
 Gabapentin 6 (8.6)
 Other 10 (14.3)
Pain control preference (n = 11)
 Prescription/OTC pain medication 0 (0)
 Cannabinoid 7 (63.6)
 Both equally 4 (36.4)

Note. Rx = prescription; OTC = over-the-counter; NSAIDs = 
nonsteroidal anti-inflammatory drugs.
aAnswer frequency may not equal the number of patient responses 
because patients could indicate more than 1 answer per response.
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use than Rx/OTC medications: 2.9 versus 4.3, respectively 
(Figure 1). This corresponds with an average pain reduction 
for cannabinoids of 4.4 (Z = −3, P = .002) while Rx/OTC 
medications elicited a drop of 3.0 (Z = −6.5, P < .001). 
When comparing pain reduction between analgesic modali-
ties, Figure 2 demonstrates that cannabinoids reduced pain 
by 1.38 more relative to prescription/Rx; this approached 
significance (P = .06).

Discussion

Pain management is a critical step in the continuum of 
orthopedic care. Our survey asked new patients presenting 
to our orthopedic hand clinic how they were managing pain 
associated with their hand pathology and what role cannabi-
noids played in that process.

First, our results show that this research is relevant to our 
patients, given that nearly half of them expressed dissatis-
faction with their current pain management at the time of 
presentation. While most of our study population were using 
some form of analgesic for pain control, 44% (54/122) 
expressed that their current pain regimen was insufficient for 
managing pain associated with their hand pathology. When 
broken down further into subcohorts, patients with exclusive 
Rx/OTC regimens and combined Rx/OTC + cannabinoid 
regimens expressed the highest level of current dissatisfac-
tion at 51% and 50%, respectively. While the reasoning 
behind regimen dissatisfaction was not captured, this differ-
ence may reflect more painful baseline hand pathologies or 
higher baseline pain sensitivity, as these types of patients are 
more likely to have pursued an analgesic regimen before 
arriving to clinic and are less likely to find these regimens 

helpful. This hypothesis is supported through comparison to 
the dissatisfaction rates among patients with no current anal-
gesic intake (35%) and those solely on cannabinoids (33%), 
which may reflect patients with less painful pathologies or 
higher pain tolerance. However, we cannot make definitive 
conclusions with these data, and this relationship deserves 
further evaluation in future studies. Among the medications 
used, OTC medications such as NSAIDs and acetaminophen 
were most commonly used, followed by prescription medi-
cations such as opioids and gabapentin.

Second, a substantial portion of surveyed patients used 
cannabinoids as a singular or adjunct analgesic for hand 
pathology pain. Approximately 15% (18/122) of patients 
reported cannabinoid use, and most indicated daily use of 
their cannabinoid (69%, 9/13). This substantiates prior 
research estimating that cannabinoid use among hand 
patients is approximately 10% to 34%.17-19 As cannabinoids 
become legal across the country and their analgesic applica-
tions become more popular, hand surgeons can expect that 
cannabinoid use will increase among their patients.33 
Indeed, recent research indicates that 81% of patients would 
consider using medical cannabis for orthopedic-related 
chronic pain.17 Interestingly, despite medical and recre-
ational marijuana being legal in Illinois, 38% (5/13) of 
patients reported purchasing cannabinoids from an unli-
censed supplier, indicating that legality may only be one 
factor among many behind the rise in cannabinoid use. 

Figure 1. Numerical pain scores before and after analgesic use.
Note. Clustered bar graph illustrating the numerical pain scores of 
prescription/OTC and cannabinoid analgesics. Error bars represent 
± 1 standard deviation. Pain scores were collected for each of these 
categories both before and after ingestion for comparison. OTC = 
over-the-counter.
**P ≤ .01. ***P ≤ .001.

Figure 2. Average pain reduction from analgesic use.
Note. Bar graph illustrating the total reduction in numerical pain scores 
from baseline before ingestion to after ingestion for both prescription/
OTC and cannabinoid analgesics. Error bars represent ± 1 standard 
deviation. In this graph, higher values indicate a greater reduction in pain 
and more effective pain control. OTC = over-the-counter.
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Hand surgeons should be aware of these trends and should 
counsel their patients appropriately.

Aside from prevalence, the value of cannabinoids in pain 
management was also assessed individually and relative to 
traditional medications. Pain score data shows that patients 
used cannabinoids and prescription/OTC pain medications 
when their pain reached similar levels (7.3 in each group). 
However, reported pain reduction was greater with cannabi-
noids relative to Rx/OTC medications (Δ4.4 vs Δ3.0 on 
NRS scale), although this difference did not reach statistical 
significance (P = .06). Recent systematic reviews of the 
minimal clinically important difference (MCID) in mean 
change of acute and chronic pain scores were shown to have 
a median of 23% and 32%, respectively.34,35 Using these 
statistics and the baseline pain score of 7.3, our cohort has 
an acute pain MCID of 1.68 and a chronic pain MCID of 
2.34. Both cannabinoids and prescription/OTC pain medi-
cations surpass these thresholds independently, indicating 
clinically meaningful reductions in acute and chronic pain. 
When comparing the 2 modalities, the difference in pain 
reduction was 1.4, which is less than the MCID for acute 
and chronic pain. Therefore, neither of these analgesics pro-
vides a statistically or clinically significant advantage in 
pain reduction over the other. Importantly, MCID is vari-
able between pathologies and people; therefore, it is diffi-
cult to fully determine the clinical advantage of these 
analgesics relative to each other. In addition, traditional 
pain medications are limited by dosage and pill numbers, 
while cannabinoids do not have similar limitations; this 
may play a role in the efficacy of pain reduction when com-
paring the 2 modalities.

While the difference in pain reduction based on NRS 
pain scores is not completely clear, the subjective prefer-
ence of the cannabinoid cohort was heavily weighted 
toward cannabinoids versus traditional medications. Can-
nabinoids were preferred over Rx/OTC medications by 
64% of the cannabinoid cohort, and no respondents pre-
ferred traditional medications over cannabinoids. Taken 
together, these results indicate that among our cohort, can-
nabinoids are effective at managing pain associated with 
hand pathologies, and those who use cannabinoids place 
high value on them as part of their pain control regimen.

Given the recent attention on the risks of opioid analge-
sics, we examined whether cannabinoid use influenced 
concurrent opioid use for pain control. Usage rates for  
Rx/OTC pain medications and opioids were assessed for 
cannabinoid and non-cannabinoid cohorts. A greater num-
ber of patients in the cannabinoid cohort used 2 or more 
Rx/OTC medications (44.4% vs 20.2%), and opioid use 
was also increased among cannabinoid users (22.2% vs 
12.5%), although this was not statistically significant  
(P = 0.28). This result aligns with previous literature  
indicating that opioid use may be increased among can-
nabinoid users,19,36,37 although there also exists evidence 

showing both no link38 and decreased opioid use among 
cannabinoid users.39,40 There are many potential reasons 
for this relationship, but our data is not strong enough to 
make an assertion either way; the current body of litera-
ture supports the idea that the relationship between can-
nabinoids and opioids is variable.

This study design has some limitations. Selection bias 
may be present, as the survey could only be administered 
when the research assistant was present. The voluntary 
survey questions were not fully completed by all partici-
pants, producing some partially incomplete datasets. The 
number of patients who were noted to use cannabinoids 
was relatively small, restricting the generalizability of 
these findings. Due to our small sample size, this study 
may have been underpowered to detect statistically sig-
nificant differences, even among the analyses that 
approached or produced a P-value < .05, including BMI, 
presence of mental health diagnoses, number of medica-
tions used, opioid use, and pain reduction. Although infor-
mation was provided that the results would be analyzed in 
aggregate, patients may have been hesitant to share infor-
mation on cannabinoid usage, despite medical and recre-
ational legality in the state where this study was conducted, 
thus underestimating the actual prevalence. We grouped 
all cannabinoids under a single umbrella term despite sig-
nificant variability among cannabinoid products; this may 
not capture nuances between cannabinoid types, ingestion 
methods, and potencies. Among prescription cannabinoid 
users, the 3 cannabinoid prescribers were not directly 
within the hand surgery realm (oncologist, nephrologist, 
and pain management specialist), indicating potential con-
founding diagnoses for some patients that may be motivat-
ing cannabinoid use for pain management beyond their 
hand pathology. Indeed, while our survey specified that 
our questions relate to cannabinoid use specifically for 
patients’ current hand pathology, some patients may have 
counted cannabinoid use for pain management of other 
pathologies while completing the survey. We did not 
account for the difference in established mental health 
diagnoses at the time of survey administration as a con-
founding factor in the prevalence or efficacy of either Rx/
OTC medications or cannabinoids. Finally, the survey was 
only conducted in a single large urban academic medical 
center, therefore external validity and generalizability of 
the data may be limited.

Although this is a small-scale study, these findings sup-
port the idea that cannabinoids are used regularly and are 
effective for pain control in orthopedic hand patients. Given 
the variety of cannabinoids among patients surveyed, future 
directions include examining the formulations, ingestion 
methods, and potencies that most improve pain from hand 
pathologies. Orthopedic surgeons should continue working 
with their patients to find successful, safe, and personalized 
ways to achieve adequate pain control.
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