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Background: Recently, there has been increasing legalization of marijuana within the United States, however 

data are mixed with respect to its efficacy in treating acute pain. Our goal was to identify a difference in opioid 

utilization in patients with known cannabis use before anterior cervical discectomy and fusion (ACDF) compared 

with those that report no cannabis use. 

Methods: This study was a retrospective case-control design using PearlDiver. Patients who underwent a single 

level ACDF between January 2010 and October 2020, were included. Patients were placed in the study group if 

they had a previous diagnosis of cannabis use, dependence, or abuse. Patients were excluded if they were under 

the age of 18 or if they had filled an opioid prescription within 3 months of their procedure. A control group was 

then created using a propensity score match on age, gender, and Charleston comorbidity index (CCI), and had no 

diagnosis of cannabis use. The primary outcome was the number of morphine milliequivalents (MME) dispensed 

per prescription following surgery. 

Results: A total of 1,339 patients were included in each group. The number of patients filling prescriptions was 

lower in the cannabis group than in the control group at 3 days postoperatively (p < .001). The average total MME 

per day as prescribed was lower in the cannabis group than the control group at 60 days post-op (48.5 vs. 59.4, 

respectively; p = .018). 

Conclusions: Patients who had a previous diagnosis of cannabis use, dependence or abuse filled fewer opioid 

prescriptions postoperatively (at 3 days postoperatively) and required lower doses (reduced average daily MME, 

at 60 days postoperatively) when compared with the control group. 
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Over the past decade the legal landscape concerning cannabis use

n the United States has shifted in favor of allowing marijuana usage

or both medical and recreational use [ 1 , 2 ]. This shift has led to a sig-

ificant increase in research related to the medical utility of cannabis

3–6] . There is growing evidence to suggest that cannabis use may pos-

tively impact opioid consumption [ 7 , 8 ]. In vitro data have suggested

hat cannabis may have a synergistic effect with opioids that allows for

imilar analgesic effects with lower opioid doses [9] . Despite the grow-

ng body of literature concerning the medical ramifications of cannabis

se there are only a handful of studies that explore its use in an ortho-
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edic population and the results of these studies are in some cases con-

radictory [ 10 , 11 ]. Studies in favor of cannabis use have demonstrated

hat recreational marijuana users reported less pain, better mobility,

nd shorter lengths of stay following lumbar spine procedures [11–

3] . However, recent studies have also indicated that marijuana users

ended to require more opioid pain medication, have greater postoper-

tive pain, poor sleep quality, and greater complication rates [ 14 , 15 ]. 

Anterior cervical discectomy and fusion (ACDF) is a common spine

urgery often necessitating opioid pain management for patient com-

ort postoperatively. Given the prevalence of the ACDF procedure in

he United States and the continued need for opioid stewardship, this

opulation provides an opportunity to determine if cannabis may serve
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Table 1 

Demographic comparison between the cannabis and control groups 

Cannabis group Control group p value 

N 1,339 1,339 

Age range 

18–19 < 11 < 11 .055 

20–29 52 (3.9%) < 11 

30–39 202 (15.1%) 165 (12.3%) 

40–49 385 (28.8%) 398 (29.7%) 

50–59 415 (31.0%) 474 (35.4%) 

60–69 209 (15.6%) 230 (17.2%) 

70–79 69 (5.2%) < 11 

> 80 < 11 < 11 

Sex 

Male 526 (39.3%) 535 (40.0%) .722 

Female 813 (60.7%) 804 (60.0%) 
s an alternative/adjunct for pain control. This study utilized a large

laims database to determine whether preoperative cannabis use in pa-

ients undergoing elective ACDF procedures was associated with lower

tilization of opioid medication. 

ethods 

This was a retrospective case-control study using PearlDiver (Pearl-

iver Inc.), a proprietary web-based research platform that contains ad-

udicated medical claims data from Commercial, Medicare, Medicaid,

overnment, and cash payers. At the time this study was performed,

here were over 91 million records from January 2010 through Octo-

er 2020. The institutional review board at our institution deemed this

tudy exempt. 

nclusion criteria 

Patient records were queried to identify those who underwent a sin-

le level cervical fusion using current procedural terminology (CPT)

ode 22551. Patient records were excluded if the patients were under

he age of 18 years old, were not continuously enrolled in the dataset

or a minimum of 90 days before and 90 days following their surgical

rocedure, or had filled an opioid prescription within 3 months of their

CDF. Patients were placed into the study group if they previously used

annabis before their surgery. Cannabis use was determined using In-

ernational Classification of Diseases, Ninth and Tenth Revisions (ICD-9

nd ICD-10) codes for cannabis use, abuse, or dependence (ICD-9 304.30

nd 305.20, ICD-10 F12.10, F12.20, and F12.90). The control group was

reated using a 1:1 propensity score matching on age, sex, and Charlson

omorbidity index (CCI), with a caliper of 0.2. The CCI is a scoring sys-

em initially developed in 1987 as a means of predicting risk of death

ithin 1 year of a hospital encounter. It takes into account a total of 19

ealth-related conditions [16] . 

utcomes 

The primary outcome was opioid prescription fulfillment deter-

ined from the Uniform System of Classification (USC) drug database

ithin PearlDiver (USC-02211, USC-02212, USC-02214, USC-02221,

SC-2222, and USC-02232). The primary outcome variables were the

umber of patients that filled their opioid prescription, and how many

atients filled additional opioid prescriptions within 90 days of their

rocedure. To provide an additional level of detail opioid prescriptions

ere assessed from 0 to 3 days postindex procedures, and data were

tratified at 3 days postoperative, 4 to 30 days postindex procedure and

ata for this level were stratified at 30 days postoperative, 31 to 60

ays postindex procedures and stratified as 60 days postoperative, and

nally between postoperative days 61 and 90 and these data were strat-

fied as 90 days postoperative. Additional variables extracted from the

atabase included: average opioid dose per prescription as measured by

orphine milliequivalents (MME) and average daily MME per prescrip-

ion. The data provided from the database details both the total MME

er prescription as well as total prescribed daily MME; from these data

oints it would have been possible to determine the total number of days

hat the prescription was given. However, given the limitation that these

ata were based on filled prescriptions it was impossible to determine

or how long a patient actually used the medication or what quantity

hey used. 

tatistics 

All statistical analyses were performed using R studio software ver-

ion 3.6.1 embedded within the PearlDiver application. General descrip-

ive statistics were used to describe all parameters of interest, contin-

ous data were presented as means and standard deviations, discrete
2 
ata were presented as medians and ranges, and binary data were pre-

ented as the percentage of the total study population. Differences be-

ween groups were assessed using T tests assuming unequal variances

r a Mann —Whitney U test based on the distribution of the data were

sed to compare continuous variables while binary and categorical data

ere assessed using a chi-squared contingency test. A p value of .05

as considered to be statically significant. Repeated independent chi-

quared tests were performed for each time point of interest in regards

o number of prescriptions filled. To account for the repeated testing an

djusted p value, as determined using a Bonferroni correction, of less

han .0125 was considered statistically significant. It is also important

o note that when the cell values were below 5 a Fisher exact test was

sed in place of the chi-square testing. 

esults 

A total of 2,678 patients were analyzed as part of this study, 1,339

atients were included in the cannabis use group ( Table 1 ). No signifi-

ant demographic differences were observed between groups ( Table 1 ).

Over 7% of patients in the control group filled their initial opioid

rescription compared with 2.7% in the cannabis use group within 3

ays of surgery (p < .001, Table 2 ). There were no differences for patients

lling their initial prescriptions at 30, and 60 days postindex proce-

ure (p = .125 and p = .205, respectively). No patients within the cannabis

roup filled their initial prescriptions at 90 days postindex procedure.

here was a significant difference in daily MME dose prescribed for

hose patients filling a prescription 60 days postsurgery between groups

p = .018, Table 2 ). 

About 3.1% of the control group and 1.8% of the cannabis group

lled additional opioid prescriptions, when looking at the total num-

er of patients. However, when looking at only those patients that filled

n initial prescription it was noted that the cannabis group did have

 higher rate of additional prescriptions at 30 days postindex proce-

ure, where nearly 34% of the cannabis group and 24% of the control

roup filled additional prescriptions. However, this difference was not

tatistically significant (p = .181) ( Table 3 ). Again, there were no differ-

nces in number of prescriptions filled at both 60 and 90 days postindex

rocedure (p = .453 and p = .859, respectively). There was no statistical

ifference between study groups in overall MME or daily MME doses

 Table 3 ). 

iscussion 

The purpose of this study was to determine if cannabis use in pa-

ients undergoing elective ACDF surgery was associated with postoper-

tive opioid prescription fulfillment. The results demonstrated that pa-

ients with a history of cannabis use, abuse, or dependency filled fewer

rescriptions for opioid pain medication than the control group. 
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Table 2 

Comparison of the initial opioid prescriptions between the cannabis and control groups 

3 days post-op 30 days post-op 60 days post-op 90 days post-op 

Number of patients filling prescriptions (n) 

Control group 100 (7.5%) 22 (1.6%) 3 (0.2%) 6 (0.4%) 

Cannabis group 36 (2.7%) 13 (0.9%) 7 (0.5%) 0 (0%) 

p value < .001 a .125 .205 –

Average total opioid dose per prescription (MME) 

Control group 487.2 (90–2520) 465.6 (90–2520) 464.1 (90–2520) 458.7 (90–2520) 

Cannabis group 373.4 (140–1350) 411.4 (160–1800) 417.3 (207–1800) –

p value .065 .123 .148 –

Average total daily opioid dose prescribed (MME) 

Control group 62.4 (26–180) 59.7 (18–180) 59.4 (18–180) 59.5 (18–180) 

Cannabis group 52.2 (20–90) 51.5 (23–108) 48.5 (14–108) –

p value .088 .091 .018 a 

Data presented as mean (range). 
a Bold value significance: p < .001. 

Table 3 

Comparison of the patients in each study group requiring an additional prescription 

30 days post-op 60 days post-op 90 days post-op 

Number of patients filling prescriptions (n) 

Control group 32 (24.4%) 6 (4.5%) 4 (3.1%) 

Cannabis group 19 (33.9%) 4 (7.1%) 2 (3.5%)33 

p value .181 .453 .859 

Average total opioid dose per prescription (MME) 

Control group 484.5 (90–1200) 430 (225–1200) 428 (216–1109) 

Cannabis group 369 (180–640) 404 (150–1350) 450 (150–1350) 

p value .525 .794 .382 

Average total daily opioid dose prescribed (MME) 

Control group 48 (30–96) 45 (15–96) 41.5 (15–96) 

Cannabis group 46 (25–70) 45 (21–80) 46 (21–90) 

p value .738 .607 .421 

Data presented as mean (range). Percentages based on number of patients filling the initial opioid prescription. 
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Fewer patients in the cannabis group filled their opioid prescriptions

ithin 3 days postoperatively. While we only observed this to be statisti-

ally significant at one time point postoperatively, this is consistent with

urrent literature indicating that cannabis users reported lower pain lev-

ls and required less opioid medication than nonusers [ 7 , 9 ]. It was also

oted that cannabis users tended to fill considerably fewer prescriptions

ithin the first 3 days postoperatively than the control group (7.5%

ompared with 2.7%, respectively). 

Daily MME doses in the cannabis group were below 50 MME for pre-

criptions filled within 60 days postoperatively in the cannabis group

hereas the control group was at the 60 MME level at the same time

oint (p = .018). The 50 MME threshold is important as studies have sug-

ested that opioid doses above 50 MME per day are significantly associ-

ted with an increased risk of opioid related death and/or hospitaliza-

ion [17] . This suggests that patients using cannabis may be at a reduced

isk of opioid dependence than nonusers. 

Further investigation is necessary to establish the potential benefits

f cannabis use in this patient population. The efficacy of cannabis re-

ains equivocal, with mixed results reported in the literature. A retro-

pective cohort study conducted by Liu et al. found that patients who

eported marijuana use experienced higher levels of pain in the imme-

iate postoperative period. Their study focused on the first 36 hours

ollowing surgery. It is possible that the impact of cannabis on opioid

sage may be change depending on timing postoperatively, which could

e a reason for observed variation in the literature. 

In 2022, Razzouk et al. published a study indicating that patients

ith a history of cannabis use who underwent ACDF had a higher con-

umption of MME during the 6 to 12 months following the operation

han those who did not use cannabis [18] . Although a similar trend was

bserved in the 0- to 6-month postoperative period, it did not reach

tatistical significance. These findings underscore the importance of ex-

mining the potential impact of cannabis on the postoperative period, as
3 
ell as the limited data currently available and the necessity for further

nvestigation. 

This study was not without limitations, there were inherent limita-

ions to the use of a large insurance claims database. One such limita-

ion was data were based solely on billable codes, and thus may cause

election bias especially in the cannabis group where the accuracy of

iagnosis codes surrounding cannabis use is questionable. Therefore, it

s likely that cannabis use is underrepresented in this study. Addition-

lly, the codes used were generic to cannabis and do not make a dis-

inction between CBD products or THC products, which may have sig-

ificantly different effects both toward general health and opioid need.

dditionally, the database was designed to indicate if an opioid prescrip-

ion filled, there was no information as to how much of the prescription

as used if any after being filled, and thus may skew some of the data

s the results were presented assuming that the prescriptions were used

n full. Finally, in an effort to reduce as many confounding variables as

ossible very stringent definitions were used for both opioid prescrip-

ion and patient inclusion. This was an intentional decision to produce

ost accurate estimates possible but the conservative approach used in

his study may limit its generalizability to a larger patient population.

dditionally, it should be noted that patients previously using opioid

ased medications were excluded from this study. However, we did not

xplicitly exclude patients with an ICD9/10 diagnosis code for opioid

buse/dependency as it was felt that by excluding opioid use this would

emove active users of opioid medications, while those with the code for

ependency may still carry a code that is no longer relevant in regards

o this study. 

It is worth mentioning that the legalization of marijuana in the

nited States has been constantly changing over time. From 2010 to

020, the period covered by our database, 15 states implemented laws

hat partially or fully legalized marijuana. As the use and perception of

arijuana continue to develop, our ability to gather precise data may
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mprove as patients become more forthcoming about their usage, have

ore access to both medical and recreational products, and receive bet-

er education on the advantages and risks of marijuana. These ongoing

hanges will inevitably affect the reliability of data collection in this

eld. 

onclusions 

In summary, patients who were known to use cannabis filled fewer

pioid prescriptions following ACDF procedures and were prescribed

ower daily doses than the control group, suggesting that cannabis use

ay reduce opioid requirements in this population. However, there is a

lear need for future studies to investigate the effect that cannabis use

ay have on postoperative pain control. 
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