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Abstract

Objective: The purpose of this study is to evaluate musculesidgrauma patients’ beliefs
regarding the usefulness of marijuana as a validicaktreatment for post-injury and post-
operative pain and anxiety.

Design: Prospective survey

Setting: Two academic level 1 trauma centers

Patients/Participants: 500 patients in an orthopedic outpatient clinic

Intervention: Survey

Main Outcome M easur ements:

1. Do patients believe that marijuana can be usedeglicine?

2. Do patients believe that marijuana can helg fveat-injury pain?

3. Are patients comfortable speaking with theirltinez@re providers about medical marijuana?
Results: The majority of patients felt that marijuana cobilused to treat pain (78%, 390) and
anxiety (62%, 309). Most patients (60%, 302) haetumarijuana at least once previously, while
only 14% reported using marijuana following theijury. Of those that used marijuana during
their recovery, 90% (63/70) believed that it redusgmptoms of pain; and 81% (57/70)
believed that it reduced the amount of opioid pagdication they used.

Conclusions: The majority of patients in this study believedttmedical marijuana is a valid
treatment and that it does have a role in redusosg-injury and post-operative pain. Those
patients who used marijuana during their recoveltythat it alleviated symptoms of pain and
reduced their opioid intake. Our results help infalinicians regarding the perceptions of
trauma patients regarding the usefulness of masdua treating pain, and support further study

into the utility of medical marijuana in this pogptibn.
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Level of Evidence: Prognostic Level I

Keywords: Marijuana; medical marijuana; post-operative painsculoskeletal trauma

I ntroduction

There has been significant debate in the UniteteSt&bout the utility of medical
marijuana. Despite federal laws limiting the said distribution of marijuana, 25 states and the
District of Columbia currently allow the prescrigti of marijuana for the treatment of medical
conditions: Based on the 2013 National Survey on Drug UsetHeaith (NSDUH), the
prevalence of current marijuana use in all adjexdal8 years and over was 7.6%arijuana is
the most common illicit substance used in the W8a$ been demonstrated that there is a higher
odds of marijuana use in states with medicinal jmania laws compared to the states that have
not legalized it for medicinal use.

In animal models, there is evidence that marijuarerts anti-nociceptive effects?®
However, the effectiveness of marijuana in the mgangent of pain in human subjects remains
unclear and controversial. To date, the evideneestigating the use of marijuana for pain
management has focused largely on chronic pairmropathic pain. A recent systematic review
of randomized controlled frials for its use in ahiopain suggests it is safe and modestly
effective’ To our knowledge, there are no studies evaluatingerceptions of the
musculoskeletal trauma population with regard #utility of using marijuana in the
management of post-injury and post-operative pain.

The primary purpose of this study is to evaluatescnioskeletal trauma patients’ beliefs
regarding the usefulness of marijuana as a validicaktreatment for post-injury and post-

operative pain and anxiety. Secondly, we wish taldish if there is an association between
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marijuana use post-injury and patient reportedetgxsymptoms of post-traumatic stress, and
pain. We also seek to evaluate how many of our olaskeletal trauma patients would be
comfortable discussing marijuana use with thein@pbedic provider and moreover, how many
of our patients are already utilizing marijuanaidgitheir recovery from injury.

Materialsand M ethods

We performed a prospective study of patients ptesgto our trauma clinics at 2 ACS
level 1 trauma centers in Massachusetts, a stéter@gently passed medical marijuana
legislation. Patients were approached to complsteneey if they were between 1 and 6 months
from either a musculoskeletal injury (treated vattwithout surgery) and were over the age of
18. 538 patients were approached to take the suieyre were 500 patients who successfully
completed the survey, yielding a response rate3%6 e~igure 1).

The survey consisted of 35 questions (AppendixPa)ticipants were asked
demographic and injury questions as well as abimit perceptions of the validity of the use of
marijuana in the treatment of medical conditior@npand anxiety. We also asked patients about
any history of marijuana use, and specificallyh#y used it during their recovery. Of the
patients who responded affirmatively that they usegijuana during their recovery, we asked
them about their perception of whether marijuanaridouted to an improvement in their pain
and whether it decreased their need for opioid pedication.

Patients were administered the PROMFSv1.0-Anxiety 4a instrument to evaluate their
feeling of anxiety and worriésFor PROMIS instruments, the US population norm ssore of
50 with a standard deviation of 10. To evaluatastabphic thinking regarding pain, patients
were administered theain Catastrophizing Scale (PC%This is a 13 item instrument validated

to identify patients with increased worries andgpeans coping with pain. Scores are summed,
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and using a cut-off score of 30, respondents wasssitied as either having a clinically relevant
level of pain catastrophizing (scor80) or not (score <30)Patients were also administered the
Short Screening Scale for DSM-1V Post-Traumatie&trDisorder (PTSD) test, a 7 item survey
of yes-no questions. Patients who respond with yes to 4 or more questime considered
positive, demonstrating sings and symptom of PT&®l#kely to suffer from PTSD.

Survey responses were collected directly into a R&database. Statistical analysis
was performed in R 3.22 Multiple logistic regression analysis was perfodne evaluate the
association of age, sex, type of injury, and thednfer surgery as independent predictors of a
patient’s likelihood to believe that marijuana d@used as a medicine, can be helpful in
treating pain, or can help to treat anxiety.

Results

A total of 500 patients completed the survey. Figycent (250) of the respondents were
female. The median age was 55 years old, range 28 (Figure 2). Thirty-one percent (153) of
patients had an injury that was treated non-opasigtiwhile 69% (347) had surgery to treat
their injury. Injury characteristics are presentedable 1.

The majority of patients, 81% (405), believed tmafrijuana can be used as a medication,
while 12% (62) were unsure and 7% (33) felt thabitld not. The majority of patients felt that
marijuana could be used to treat both pain (78%) aad anxiety (62%, 309) (Figure 3). In a
multiple regression analysis, older patients wetedl less likely to believe that marijuana was a
useful medication (OR 0.97 per year, p<0.001), d¢dnd used to treat pain (OR 0.98 per year,
p<0.001), or could be used to treat anxiety (OR @& year, p<0.001). Sex (p=0.38), type of
injury (p=0.08-p=0.38), and the need for surgersq(P7) were not predictive of a patient’s

belief of the usefulness of marijuana as a medinal. The belief of a patient in the utility of
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marijuana as a medication for treating pain or etyxivas not influenced by sex (p=0.26/p=0.63)
or the need for surgery (p=0.73/p=0.20). Patieritis multiple injuries were less likely to

believe that marijuana could be used to treat anx@R 0.42, p=0.01) compared to those with
isolated lower extremity fractures.

Of the 500 patients who completed the questionsaihe majority (60%, 302) of them
have used marijuana at least once previously. Aifeggntly lower number, 21% (107) reported
that they used marijuana in the past year. Onl§%3eported using marijuana during their
recovery from their musculoskeletal injury eithé&ea (36 patients, 7.2%) or not often (32
patients, 6.4%). Of those that used marijuana duheir recovery, 90% (63/70) believed that it
reduced symptoms of pain; and 81% (57/70) beliekatit reduced the amount of opioid pain
medication they required (Figure 4). In patient tsed marijuana, neither age (p=0.10), sex
(p=1.0), injury (p=0.57), nor need for surgery (B34), were significantly associated with a
perceived reduction in pain level. In patients tsd marijuana, neither age (p=0.21), sex
(p=0.20), injury (p=0.60), nor need for surgery Q®5), were significantly associated with a
perceived reduction in the need for prescriptioim paedication.

The median anxiety PROMIS score was 47 (range 4078is indicates that our patients
with musculoskeletal trauma are similar to US papah norms in terms of feelings of anxiety.
Patients who used marijuana during their recovad/dreater feelings of anxiety than those who
did not (54.3 vs. 48.8, p<0.001). A total of 10Tiguats (21%) had a clinically relevant score of
40 or mare on their Pain Catastrophizing Score (PT%re was a trend toward patients having
increased problems with catastrophic thinking msththat used marijuana during their recovery
compared to those that did not (21.1 vs. 17.5,@53). There were 99 patients (20%) who had a

score of 4 or more on the PTSD scale, indicatiggspf post-traumatic stress disorder. There
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was no association between signs and symptoms ®DR those that used marijuana during
recovery compared to those that did not (80/43A94.0; 19% p=0.13). There was moderate
degree of correlation between patients with higieen catastrophizing and PROMIS anxiety
scores (Spearman correlation coefficient, 0.5A)epts with higher pain catastrophizing and
PTSD scores (0.55), and higher PROMIS anxiety arfsiPscores (0.58).

The majority,84%, of respondents indicated that they would teeevery comfortable
(259), or comfortable (164) discussing medical joaria with their healthcare provider.
However, not as many patients were clear as ttetigdity of medicinal marijuana use in
Massachusetts; 59% (294) of patients correctly kiawmarijuana use for medical purposes
was legal in Massachusetts. A similar number 55%3)(2orrectly identified that there were now
legal dispensaries currently active. The use ofjoara for medical purposes has been legal in
Massachusetts since January 1, 2013, with thedigpensary licensed on December 31, 2014.
Discussion

There has been significant debate within the dn8tates as to the utility of medical
marijuana. Despite federal prohibition many stét@ge now passed laws allowing for the
prescription of medical marijuana. The American MatAssociation (AMA) does not promote
or condone the use of medical marijuana but “utgasmarijuana’s status as a federal Schedule
| controlled substance be reviewed with the godhoifiitating the conduct of clinical research
and development of cannabinoid-based medicinesakmahative delivery method$?1t has
been our experience that, since the legalizatianexfical marijuana in Massachusetts, there has
been a large increase in the number of patierdsiimpractice inquiring about the utility of using
marijuana during their recovery. The goal of thigdy is to better understand the perceptions of

the musculoskeletal patient population with regarthe usefulness of medical marijuana.



139 While the use, sale, and possession of marijuaili@gal in the United States under
140 federal law, state laws vaty!® The recreational use of marijuana is currentlgvadid in 4 states
141 and Washington DC. Twenty-one additional stateshaws allowing for the use of medicinal
142  marijuana: In Massachusetts, the use of marijuana for thertrent of medical conditions when
143 recommended by a physician became legal in Jar2@4r3.° The first dispensaries were

144  licensed on December 312014. Patients with a letter from a physiciard amo have registered
145  with the Department of Public Health (DPH) may gnmarijuana for their own consumption
146  and may possess a 60-day supply as defined byeparinent of Public Health, or may legally
147  purchase marijuana at a dispensary. To prescrilbguaraa in the state of Massachusetts a

148  physician must register with the DPH and must cgriapth the following criteria: have an

149  active unrestricted medical license, have a MA led substances registration, have at least 1
150 established location of practice, and complete @$iof CME regarding the proper use, side
151 effects, dosage, contraindications and substancgeatecognition related to marijuatfa.

152 Marijuana is the most commonly used illicit drugthhe United States. A survey

153  performed by the Substance Abuse and Mental H&althices Administration in 2001 revealed
154 that 41.9% of Americans have used marijuana at gmim in their lives, while 11.5% have
155 used marijuana within the last y¢&@ more recent survey, performed by the US Departroé
156  Health and Human Services in 2013 found that 7.6%neericans aged 18 and over use

157  marijuana regularly.We found a moderately higher rate of marijuanains®ir musculoskeletal
158 trauma population than these studies of nationahad60% use at some point in the past, and
159 21% in the last year). It is likely that those watthistory of illicit drug use and/or recent use ar
160  at higher risk of trauma than the general US pdjmrid® While there are no officially kept

161  statistics of the number of patients using medicatijuana, one advocacy group tallied



162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

approximately 1.1 million patients are “registeréd’use marijuana in the 25 states with legal
medical marijuand’® This accounts for approximately 7.7 people pei0l€iate residents.

There is limited data available regarding the afsmedical marijuana as an analgesic.
The highest quality evidence available for the @ffeness of marijuana in pain management
has been in the chronic pain patient populatioB0A1 systematic review identified 18
randomized clinical trials conducted between 2003 2010 evaluating cannabis or
cannabinoids for the treatment of non-cancer clrpain’ Fifteen of the 18 trials found a
statistically significant, albeit modest, improvemé pain levels in subject§” Another
beneficial effect of marijuana identified in sevesthe trials was improved sleep. However,
many of these trials were conducted with small damand the heterogeneity of patient
populations and cannabinoid drug delivery makesg#izability difficult. There are 4 small
studies looking at the use of medical marijuanthétreatment of neuropathic pain. Two of
these deal exclusively with neuropathic pain in hbidtients, and show a benefit to the use of
marijuana®?* In one study of 23 adults with post-traumatic apdt-operative neuropathic pain,
the use of medical marijuana demonstrated a dexreakily pain intensity, improved ability to
fall asleep, and improved quality of sle&gnother double-blind, placebo controlled studyd8f
patients with chronic neuropathic pain found im@@ain scores in patients receiving
marijuang® The effect size of marijuana in this study wasilsinio the published effect size of
pregabalin (Lyrica®) and gabapentin (Neurontin®)gé&ther, these 4 studies demonstrate a
clear, although small, analgesic effect in patievits neuropathic pain with relatively mild side
effects. To our knowledge, there are no directisgidf marijuana in treating post-injury or post-
operative pain.

The potential for medicinal marijuana to mitig#te increasing opioid epidemic is a
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large potential societal benefit of its use. In 20there were 16,007 unintentional deaths due to
opioid analgesics (not including heroin) in the tddiStates and since 1999, the age-adjusted
rates of opioid-analgesic deaths have more thpled® Studies have shown a correlation
between increased medical use/consumption of apamid opioid-related mortalif.A recent
study seeking to determine the association of rityrfeom opioid overdose with medical
marijuana legislation has found that states witldiced marijuana laws had a 24.8% lower mean
annual rate of unintentional opioid overdose mayt@ompared to states without such
legislation?® Acute overdose from marijuana alone is extremalyommon; the estimated fatal
dose of marijuana is 15 to 70g, which is well abatat even a heavy recreational smoker
would ingest! It has been demonstrated that non-medical useadfuana is not associated
with increased non-AIDS mortality at a populati@vél*? The most common drug-related
adverse effects with medicinal use of smoked mamnguhave been reported to be headache, dry
eyes, burning sensation, dizziness, numbness argh@nd these side-effects are dose-
dependent? “*Up to 9% of patients who experiment with marijuaaa become addictéd.
There is also a clear link between marijuana iraton and the risk of motor vehicle
collisions** Other adverse events that have been associatednaiijuana use include
exacerbation of mental illness and psychosis, kengr cognitive dysfunction, and possible links
to lung cancer, respiratory disease, and cardioNasdiseasé>

Our study has identified that musculoskeletalitraypatients with recent marijuana use
scored higher on the PROMIS anxiety instrumentrd@heas a trend toward higher scores on the
Pain Catastrophizing Score. It could be that p&iaith anxiety and worries are self medicating
with marijuana. Conversely, it is possible that ijpana use is related to increased issues with

anxiety and pain. There is evidence that marijuss®is increased in patients with mental
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illness, although no cause and effect has beetifigeri™ Signs and symptoms of PTSD were
similar between those that used marijuana recanitithose that did not.

As in any survey this study is limited by patiewifingness to respond, and their
perceptions. The topic of medical marijuana is corersial, and some people have strong
feelings both for and against its use. Anecdotally found that patients were open to discussing
their beliefs in either direction and the resporate was high (93%). Another limitation is that
31% of patients were treated non-operatively, amlgroup of patients may under represent the
patient perception of improvement of pain contraghwnedical marijuana. This survey also
relied upon patient self-reporting in terms of thaarijuana use and any effect on pain
medications, and thus is potentially subject tarapg bias. Despite these limitations our results
are in line with large national polls. In 2011, CB&led 1025 adults living in the continental
United Sates and found that 77% of people thougbtods should be able to prescribe marijuana
for a “serious illness* The Hawkeye Poll Cooperative at the Universityonia conducted a
similar poll in 2010, and found that 65% of Amerisdfavor legalization for medical usé&’”

These results are similar to our respondents ofi8% thought that marijuana was useful as a
medicine. Further, 60% of respondents reportedgusiarijuana at some point in their lives,
again similar to national polling data reporting#fifetime usagé?

The role of medical marijuana in managing postiyjand post-operative symptoms of
pain and anxiety is poorly understood. The majasitgur patients indicated they were
comfortable talking with their healthcare providdout medical marijuana. Further, a clear
majority of patients in this study believed thatdizal marijuana is a valid treatment and that it
does have a role in reducing post-injury and pgstrative pain. Further, in the subset of patients

who used marijuana during their recovery, a majonitlicated that it helped alleviate symptoms

10
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of pain and reduced their level of opioid intakeddubtedly, further investigation is required to
parse out associations with the alleviation of priniception versus easing of psychological
distress that can accompany injury and drive pancgptions. Patients with recent marijuana
use scored higher on the PROMIS anxiety instrurardtthere was a trend towards an increase
in catastrophic thinking. As a cross sectional gtuge cannot definitively correlate patients
perceptions with an actual improvement in pain geduction in opioid use. Pain management
should be regarded in a holistic manner and nomapdeological measures such as coping
strategies and development of self-efficacy alsxrte be explored further in the research.
However, our results support further study intoulikty of medical marijuana as a pain

management adjunct in the orthopaedic trauma pbpnla
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Figure Legend

Figure 1: Flow chart of patients approached, who compldtedstirvey and those that were
excluded from the analysis.

Figure 2: Age distribution of responding cohort.

Figure 3: Percentage of respondents who believe marijuam&deased as a medicine, can treat

pain, and can be used for anxiety.
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Figure 4: Percentage of patients who have used marijuatieeipast, as well as the reported

effect of marijuana use on post-injury pain ancbapuse.

Appendix A: Survey administered to patients.

Thank you for taking the time to complete this survey. Please answer each question to
the best of your ability.

1.

Do you believe that marijuana can be used as a medicine?

|:| Yes
D No

D | do not know.

Do you believe that marijuana can help in treating pain?

N Yes
|:| No

|:| | do not know.

Do you believe that marijuana can help to treat anxiety?

D Yes
|:| No

D | do not know.

Would you be comfortable with your doctor talking with you about medical
marijuana to help treat your injuries?

| Yes, very comfortable
D Yes, comfortable

O No, uncomfortable

O No, very uncomfortable

Have you ever used marijuana?

D Yes
|:| No

If yes, have you used marijuana in the last year?

D Yes
|:| No

O Not applicable to me
17



402

403
404 7. Did you use marijuana during your recovery from your injury and, if so, how
405 often?

406 | Yes, | used marijuana often

407 D Yes, | used marijuana but not often

408 O No, | did not use marijuana during my recovery.

409 If you answered yes to Question 7, please answer these questions.
410 a. Using marijuana reduced my level of pain:

411 | Yes, | very much agree.

412 | Yes, | agree.

413 D | do not agree and | do not disagree.

414 H No, | disagree

415 H No, | very much disagree.

416 b. Using marijuana reduced my need for prescription pain medication.
417 ] Yes, | very much agree.

418 | Yes, | agree.

419 1 do not agree and | do not disagree.

420 |:| No, | do not agree.

421 O No, | strongly disagree.

422

423 8. Is medical marijuana legal in the state of Massachusetts?

424 [ ves

425 O no

426 Y do not know.

427

428 9. Is medical marijuana available in the state of Massachusetts?
429 [ ves

430 L1 No

431 [ 1 do not know

432

433

434

435



436
437
438
439
440
441
442
443
444

445
446
447
448
449
450
451

452
453
454
455
456
457
458

459
460
461
462
463
464
465

466
467
468
469
470
471
472

473
474
475
476
477
478

Everyone experiences painful situations at sometpoitheir lives. Such experiences may
include headaches, toothaches, joint or muscle pa&ople are often exposed to situations that
may cause pain such as illness, injury, dentalgrores, or surgery. We are interested in the
types of thoughts and feelings that you have wienaye in pain. Listed below are thirteen
statements describing different thoughts and fgslthat may be associated with pain. Using the
following scale, please indicate the degree to tvigimu have these thoughts and feelings when
you are experiencing pain.

1. When I'min pain ... | worry about whether the paitt end

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

2. When I'm in pain... | feel | can't go on

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

3. When I'm in pain... It's terrible and I think itilever going to get any better

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

4. When I'm in pain... It's awful and | feel that iteswhelms me

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

5. When I'min pain... | feel | can't stand it anymore

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time
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480
481
482
483
484
485
486

487
488
489
490
491
492
493

494
495
496
497
498
499
500

501
502
503
504
505
506
507

508
509
510
511
512
513
514

515
516
517
518
519
520

6. When I'm in pain.

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

7. When I'm in pain.

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

8. When I'm in pain.

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

9. When I'm in pain.

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

10. When I'm in pain.

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

11. When I'm in pain

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

.. | become afraid that the pailh get worse

.. | keep thinking of other painéwents

.. | anxiously want the pain toaysay

.. | can't seem to keep it outngfmind

.. | keep thinking about how mitchurts

... | keep thinking about how haliant the pain to stop
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530
531
532
533
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535
536
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539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566

12. When I'm in pain... There's nothing | can do tauelthe intensity of the pain

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

13. When I'm in pain... | wonder whether something@eimay happen

Not at all

To a slight degree

To a moderate degree
To a great degree

All the time

These next questions will ask you about certaimasibns you may have encountered after your
injury. The "experience" we speak of in these qaastrefers to your injury.

1. Did you avoid being reminded of this experiencestaying away from certain places, people, or
activities?

Yes

No

2. Did you lose interest in activities that were omoportant or enjoyable?
Yes
No

3. Did you begin to feel more isolated or distant frother people?
Yes
No

4. Did you find it hard to have love or affection father people?
Yes
No

5. Did you begin to feel that there was no point iarpiing for the future?
Yes
No

6. After this experience were you having more troubbn usual falling asleep or staying asleep?
Yes
No

7. Did you become jumpy or get easily startled by mady noises or movements?

Yes
No
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567 1. Inthe past 7 days, | felt fearful

568 Never

569 Rarely

570 Sometimes

571  Often

572  Always

573

574 2. Inthe past 7 days. | found it hard to focus ontlaimg other than my anxiety
575 Never

576  Rarely

577  Sometimes

578  Often

579  Always

580

581 3. Inthe past 7 days, my worries overwhelmed me
582  Never

583 Rarely

584 Sometimes

585  Often

586  Always

587

588 4. Inthe past 7 days, | felt uneasy
589 Never

590 Rarely

591 Sometimes

592  Often

593  Always



Table

Table 1. Patient demographic information and injury characteristics.

Variable Total Cohort (n=500)
Age
median (range) yrs 55 (18-93)
Sex
Female (%) 250 (50%)

Male (%) 250 (50%)
Treatment

Surgical 347 (69%)

Non-Operative 153 (31%)
PdvigL ower Extremity 334 (67%)
Upper Extremity Fracture 101 (20%)
Multiple Fractures 49 (10%)

Soft Tissuelnjuries

16 (3%)




538 patients approached ‘

\ 4

> | 24 patients declined

A\ 4

500 patients completed
survey

14 patients did not
complete the survey
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Patients' Beliefs that Medical Marijuana...
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Perceived reduction
in pain
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