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Background: Recent studies have shown that legislation regulating opioid prescriptions in the United States has been successful
in reducing the morphine milligram equivalent (MME) prescribed after certain orthopaedic procedures.

Purpose: To (1) determine the effect of Ohio’s legislation limiting opioid prescriptions after shoulder arthroscopy and (2) identify
risk factors associated with prolonged opioid use and increased postoperative opioid dosing.

Study Design: Cohort study; Level of evidence, 3.

Methods: We reviewed the data of patients who underwent shoulder arthroscopy between January 1, 2016, and March 31, 2020.
Patients were classified according to the date of legislation passage (August 31, 2017) as before legislation (PRE) or on/after leg-
islation (POST). Patients were also classified based on the number of opioid prescriptions filled within 30 days of surgery as
opioid-tolerant (at least 1 prescription) or opioid-naı̈ve (zero prescriptions). We recorded patient characteristics, medical comor-
bidities, and surgical details, as well as the number of opioid prescriptions, MME per prescription from 30 days preoperatively to
90 days postoperatively, and the number of gamma-aminobutyric acid (GABA) analogues and benzodiazepine prescriptions from
30 days preoperatively to the date of surgery. Differences between cohorts were compared with the Fisher exact test and
Wilcoxon test. A covariate-adjusted regression analysis was used to evaluate risk factors associated with increased postopera-
tive opioid dosing.

Results: Overall, 279 patients (n = 97 PRE; n = 182 POST; n = 42 opioid-tolerant; n = 237 opioid-naı̈ve) were included in the final
analysis. There was a significant reduction in the cumulative MME prescribed in the immediate (0-7 days) postoperative period
(PRE, 450 MME vs POST, 315 MME), the first 30 postoperative days (PRE, 590 MME vs POST, 375 MME), and the first 90 post-
operative days (PRE, 600 MME vs POST, 420 MME) (P \ .001 for all). The opioid-tolerant cohort had higher MME at every time
point in the postoperative period (P \ .001). Consumption of preoperative opioid (b = 1682.5; P \ .001), benzodiazepine (b =
468.09; P \ .001), and GABA analogue (b = 251.37; P = .04) was associated with an increase in the cumulative MME
prescribed.

Conclusion: Opioid prescription–limiting legislation in Ohio significantly reduced the cumulative MME prescribed in the first 30
days postoperatively for both opioid-naı̈ve and opioid-tolerant patients after shoulder arthroscopy. Consumption of opioids, ben-
zodiazepines, and GABA analogues preoperatively was associated with increased postoperative opioid dosage.
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The use of opioids for nonmedical and recreational purpo-
ses has fueled a public health emergency in the United
States over the past few decades. Between 2002 and

2011, approximately 25 million people throughout the
country used opioid pain medications for nonmedical
use.7 In 2016 alone, 11 million people in the United States
misused opioids.4 This upward trend in consumption has
led to a predictable increase in the mortality rate attrib-
uted to prescription opioid medications, which quadrupled6

between 2000 and 2014. Although many overdose cases are
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due to the consumption of illicit substances, including fen-
tanyl and heroin, the prevalence of prescription opioid
medications has also contributed to this issue.6

Policymakers in the United States have instituted rea-
sonable prescriber practice changes in many states to
reduce the prevalence of circulating opioids. Many states
have installed prescription drug monitoring programs,13

while state-level legislation has been passed that regulates
how opioids can be prescribed postoperatively. Ohio passed
such legislation12 on August 31, 2017. In Ohio, this legisla-
tion states that opioid prescriptions for acute pain, such as
acute postoperative pain, cannot exceed a maximum dose
per day of 30 morphine milligram equivalents (MMEs)
and that they cannot be prescribed for more than 7 days
for adults. Previous studies from various states have dem-
onstrated that opioid prescription–limiting legislation is
associated with significant reductions in the number and
cumulative dosage of opioids prescribed after numerous
orthopaedic procedures.3,13-17

Although the success of opioid prescription–limiting leg-
islation has been exhibited in the context of numerous
orthopaedic procedures, few studies have evaluated the
effect of such legislation in the context of shoulder arthros-
copy. It is important to ascertain this effect for numerous
reasons. Perioperative and postoperative opioid consump-
tion have been associated with relatively poor functional
outcomes after shoulder arthroscopy. In a retrospective
review of 1242 patients who underwent shoulder arthros-
copy, Lu et al9 identified preoperative opioid use as a signif-
icant predictor of reduced achievement of the Patient
Acceptable Symptom State and increased likelihood of
endorsing persistent pain. They also demonstrated that
the risk of revision surgery increased with the consumption
of high-dose opioids during the perioperative period. Like-
wise, Farley et al8 revealed that any patient using �1 oral
morphine equivalent per day had increased rates of 3-year
revision surgery, reoperations, hospital readmission, emer-
gency department encounters, and infections after arthro-
scopic rotator cuff repair. In addition, in contrast to many
arthroscopic procedures, arthroscopic shoulder surgery is
associated with considerable postoperative pain.1,11,19

The purpose of the present study was twofold. The first
purpose was to determine the effect of Ohio’s opioid
prescription–limiting legislation on opioid prescribing
practices after shoulder arthroscopy. The second purpose
was to identify patient factors that are associated with
long-term (ie, after 30 days postoperatively) opioid use

and increased opioid dosing postoperatively. We hypothe-
sized that there would be a decrease in the number of post-
operative opioid prescriptions filled, a decrease in the
MME prescribed in the immediate postoperative period
(ie, prescriptions filled within 7 days postoperatively)
and in the first 30 postoperative days but no significant
difference in the MME prescribed in the first 90
postoperative days.

METHODS

Study Design and Data Collection

Approval for the study protocol was obtained from our
institutional review board and the State of Ohio Board of
Pharmacy. This retrospective cohort study included
patients who underwent arthroscopic shoulder surgery
between January 1, 2016, and March 31, 2020, by a single
surgeon (R.J.G.) at an academic tertiary referral center.
The Current Procedural Terminology codes 29805, 29806,
29807, 29822, 29823, 29825, 29826, and 23430 were used
to identify potentially eligible participants. Patients who
underwent arthroscopic rotator cuff repair were excluded
because the procedure is associated with considerable post-
operative pain when compared with other arthroscopic
shoulder procedures.1,19 Likewise, we excluded arthro-
scopic distal clavicle excision from our cohort of patients
because it is routinely performed as an open procedure at
our institution. In addition, patients were excluded from
the study if their information in the electronic medical
record or the Ohio Automated Rx Reporting System
(OARRS), the State of Ohio’s Board of Pharmacy prescrip-
tion drug monitoring program, was absent or incomplete.

Patients were categorized into 1 of the 2 cohorts based
on their date of surgery. Those patients who underwent
shoulder arthroscopy before August 31, 2017, (the date
the opioid prescription–limiting legislation was passed)
were placed into the prelegislation (PRE) cohort, while
patients who underwent surgery on or after August 31,
2017, were placed into the postlegislation (POST) cohort.
In addition, patients were classified as opioid-naı̈ve if
they did not have an opioid prescription prescribed within
30 days before surgery and as opioid-tolerant if they had at
least 1 opioid prescription prescribed within the 30 days
before surgery. This is in accordance with previously pub-
lished studies14-17 that used the 30-day cutoff as per the

*Address correspondence to John T. Strony, MD, Department of Orthopaedic Surgery, University Hospitals Cleveland Medical Center, 11100 Euclid
Avenue, Cleveland, OH 44106, USA (email: johntstrony@gmail.com).

yUniversity Hospitals Cleveland Medical Center, Cleveland, Ohio, USA.
zCase Western Reserve University School of Medicine, Cleveland, Ohio, USA.
§University of Minnesota, Minneapolis, Minnesota, USA.
Final revision submitted April 22, 2023; accepted May 19, 2023.

One or more of the authors has declared the following potential conflict of interest or source of funding: Y.R. has received education payments from
Rock Medical Orthopedics. N.N.T. has received education payments from Evolution Surgical and Smith & Nephew. J.G.C. has received education pay-
ments from Evolution Surgical, Rock Medical Orthopedics, and Smith & Nephew. J.E.V. has received consulting fees from DePuy Synthes and nonconsult-
ing fees from Arthrex. R.J.G. has received education payments from Rock Medical Orthopedics; consulting fees from Encore Medical and Stryker; and
royalties from Shoulder Innovations. AOSSM checks author disclosures against the Open Payments Database (OPD). AOSSM has not conducted an inde-
pendent investigation on the OPD and disclaims any liability or responsibility relating thereto.

Ethical approval for this study was obtained from Case Western Reserve University, Cleveland, Ohio, USA (No. STUDY20200623).

2 Strony et al The Orthopaedic Journal of Sports Medicine



regulations of the Department of Health in the State of
Rhode Island.

The patients’ electronic medical records were reviewed,
and information on age, sex, body mass index (BMI), later-
ality of the procedure, medical comorbidities, and preoper-
ative medication/substance use were extracted (ie, tobacco,
alcohol). In addition, a query was performed on the OARRS
database, which is a 5-year rolling database; thus, data
before the 5-year period were automatically expunged
daily from the system. Data regarding controlled substance
prescriptions were obtained for all patients from 30 days
preoperatively to 90 days postoperatively. Information
was obtained regarding the type and dose of oral opioids,
the number of prescriptions, and the number of pills per
prescription. To account for the relative potency of each
opioid, the dosage was converted into MME using the fol-
lowing multipliers10: oxycodone, number of milligrams 3

1.5; tramadol, number of milligrams 3 0.1; and hydromor-
phone, number of milligrams 3 4. No multipliers were
applied to morphine or hydrocodone. The new dosing value
was multiplied by the number of tablets within each pre-
scription to obtain the MME for each prescription. The
cumulative MME, or the sum of the MME for each pre-
scription, prescribed in the following postoperative periods
were calculated: immediate (first 7 days); 0 to 30 days; 31
to 60 days; and 61 to 90 days. In addition, data were col-
lected regarding the number of benzodiazepines (eg, diaze-
pam, alprazolam, and chlordiazepoxide) and gamma-
aminobutyric acid (GABA) analogue (eg, gabapentin, pre-
gabalin) prescriptions that were prescribed within 30
days before surgery.

Statistical Analysis

The patients’ sociodemographic variables were stratified
by time with respect to the passage of legislation (PRE vs
POST) using frequency and percentage for categorical var-
iables and medians and interquartile ranges (IQRs) for
continuous variables. Differences between PRE and
POST data were compared using the Fisher exact test for
categorical variables and Wilcoxon test for continuous var-
iables. The Wilcoxon test was also used to distinguish
intracohort measures for the opioid-tolerant versus opi-
oid-naı̈ve groups. The Kruskal-Wallis equality of popula-
tions rank test was applied to assess the interaction
between both opioid use and legislation.

An average treatment effect (ATE) regression model
was used to determine the effect of the opioid
prescription–limiting legislation on the cumulative MME
prescribed postoperatively, with inverse-probability
weighting to correct the imbalance in the distributions of
the patient characteristics and surgical procedures on the
potential outcomes before and after the enactment of the
legislation. We performed a covariate-adjusted regression
analysis to evaluate risk factors associated with increased
postoperative opioid dosing. In all regression models, the
variables of interest were adjusted or controlled for age,

sex, BMI, and date of legislation passage (August 31,
2017). Finally, a post hoc power analysis was conducted,
which was powered to the cumulative MME in the first
30 days based on our ATE analysis.

All statistical tests were 2-sided, and statistical signifi-
cance was defined as P \ .05. The statistical analyses were
performed using Stata 15.0 and R 3.4.1.

RESULTS

Overall, 279 patients were selected for this study, with 97
and 182 patients placed into the PRE and POST cohorts,
respectively (Table 1). The percentage of patients who
reported that they consumed any amount of alcohol was
the only significant difference between the 2 cohorts
(PRE, 18.6% vs POST, 37.4%; P = .001).

Effect of Legislation on Postoperative Opioid
Prescription

There was a significant reduction in the median [IQR]
cumulative MME prescribed in the immediate postopera-
tive period (PRE, 450 [450-600] MME vs POST, 315 [210-
450] MME; P \ .001), the first 30 postoperative days
(PRE, 590 [450-915] MME vs POST, 375 [210-546] MME;
P \ .001), and first 90 postoperative days (PRE, 600
[450-1200] MME vs POST, 420 [210-660] MME; P \
.001) (Table 2). There was also a significant reduction in
the median number of opioid prescriptions within the first
30 postoperative days between the PRE and POST cohorts

TABLE 1
Patient Characteristics According to

Pre- and Postlegislation Cohorts (N = 279)a

Variable PRE (n = 97) POST (n = 182) P

Age, y 47 [33-57] 49.50 [32-56.8] .819

Male sex 45 (46.4) 94 (51.6) .451

BMI, kg/m2 27.46 [23.8-34.4] 29.30 [24.7-33.6] .281

Right shoulder involved 59 (60.8) 96 (52.7) .208

Diabetes

Controlled by diet 5 (5.2) 2 (1.1) .052

On oral medication 8 (8.2) 9 (4.9) .299

On insulin 2 (2.1) 14 (7.7) .061

Alcohol use 18 (18.6) 68 (37.4) .001

Tobacco use 25 (25.8) 47 (25.8) ..999

History of chronic pain 8 (8.2) 9 (4.9) .299

Hypertension 32 (33) 59 (32.4) ..999

Heart disease 18 (18.6) 20 (11) .099

Pulmonary disease 20 (20.6) 33 (18.1) .633

GABA-analogue 6 (6.2) 14 (7.7) .809

Benzodiazepine 10 (10.3) 12 (6.6) .351

Opioid-tolerant 17 (17.5) 25 (13.7) .482

aData are reported as median [interquartile range] or n (%). The bold P

value indicates a statistically significant difference between groups (P \
.05). BMI, body mass index; GABA, gamma-aminobutyric acid; POST, post-

legislation; PRE, prelegislation.
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(PRE, 2 [1-2] prescriptions vs POST, 1 [1-2] prescription;
P \ .001).

The ATEs of the opioid prescription–limiting legislation
on cumulative postoperative MMEs are shown in Table 3.
The legislation was associated with a significant reduction
in the cumulative MME prescribed in the immediate post-
operative period (ATE, 2149.34 MME; P \ .001), 0-30 days
postoperative (ATE, 2248.93 MME; P \ .001), and 0-90
days postoperative (ATE, 2343.43 MME; P = .01). There
was a significant reduction in the number of opioid pre-
scriptions in the 30-day postoperative period (ATE, 20.38
prescriptions; P = .001).

Effect of Preoperative Opioid Tolerance Status on
Postoperative Opioid Prescriptions

Table 4 illustrates the effects of the preoperative opioid use
status (ie, opioid-naı̈ve vs opioid-tolerant) on postoperative
opioid prescriptions. The median [IQR] cumulative MME
was significantly less in the opioid-naı̈ve cohort compared
with the opioid-tolerant cohort in the immediate postoper-
ative period (tolerant, 450 [375-600] MME vs naı̈ve, 337.5
[210-450] MME; P \ .001), the first 30 postoperative
days (tolerant, 1031.3 [595-2025] MME vs naı̈ve, 435
[300-600] MME; P \ .001), 31-60 postoperative days (toler-
ant, 840 [450-1800] MME vs naı̈ve, 300 [175-450] MME;

P \ .001), 61-90 postoperative days (tolerant, 703.5 [450-
1350] MME vs naı̈ve, 275 [210-451.8] MME; P \ .001),
and 0-90 postoperative days (tolerant, 2218.5 [1012.6-
4162.5] MME vs naı̈ve, 450 [300-600] MME; P \ .001).

Combined Effect of Legislation and Preoperative
Opioid Status on Postoperative Opioid Prescriptions

Opioid prescription patterns stratified by the legislation
period and preoperative opioid tolerance status are shown
in Table 5. Within the opioid-naı̈ve cohort, 80 patients were
placed into the PRE subcohort, and 157 patients were
placed into the POST subcohort. In the opioid-tolerant
cohort, 17 patients were placed into the PRE subcohort,
and 25 patients were placed into the POST subcohort.
There was a significant reduction in the median [IQR]
cumulative MME prescribed in the immediate postopera-
tive period (PRE, 450 [450-600] MME vs POST, 315 [210-
420] MME; P \ .001), first 30-days postoperatively (PRE,
450 [450-750] MME vs POST, 315 [210-450] MME; P \
.001), and 0-90 days postoperatively (PRE, 525 [450-
843.8] MME vs POST, 315 [210-450] MME; P \ .001)
between the PRE and POST opioid-naı̈ve cohorts. Like-
wise, there was a significant reduction in the median
cumulative MME prescribed in the immediate postopera-
tive period (PRE, 525 [450-600] MME vs POST, 435 [315-
450] MME; P = .014) and first 30 days postoperatively
(PRE, 1500 [975-2722.5] MME vs POST, 855 [450-1800]
MME; P = .021) between the PRE and POST opioid-
tolerant cohorts.

Risk Factors for Increased Postoperative Opioid Use

The risk factors for increased postoperative opioid dosing
are shown in Table 6. Preoperative opioid tolerance was an
independent risk factor for increased cumulative MME at
0-30 postoperative days (b = 705.33; P\ .001), 0-90 postoper-
ative days (b = 1682.53; P \ .001), and 31-90 postoperative
days (odds ratio,16.67; P \ .001). In addition, preoperative
GABA analogue prescription was a risk factor for increased
cumulative MME in the 0-90 days postoperatively
(b = 251.37; P = .04), while preoperative benzodiazepine pre-
scription was a risk factor for increased cumulative MME in

TABLE 2
Cumulative Opioid Prescriptions According to Pre- and Postlegislation Cohortsa

PRE (n = 97) POST (n = 182) P

No. of 30-day postop prescriptions 2 [1-2] 1 [1-2] \.001
Cumulative MME

Immediate postop 450 [450-600] 315 [210-450] \.001
0-30 days postop 590 [450-915] 375 [210-546] \.001
31-60 days postop 450 [300-810.1] 475 [300-900] .762
61-90 days postop 450 [262.5-615] 490 [210-1031.3] .520
0-90 days postop 600 [450-1200] 420 [210-660] \.001

aData are reported as median [interquartile range]. Bold P values indicate statistically significant differences between groups (P \ .05).
MME, morphine milligram equivalent; POST, postoperative; PRE, preoperative.

TABLE 3
Average Treatment Effects of the Opioid Prescription–

Limiting Legislation on MME and Prescriptionsa

ATE Robust SE P

No. of 30-day postop prescriptions 20.38 0.11 .001
Cumulative MME

Immediate postop 2149.34 26.27 \.001
0-30 days postop 2248.93 59.18 \.001
31-60 days postop 2104.22 222.40 .63
61-90 days postop 170.41 144.98 .24
0-90 days postop 2343.43 134.50 .01

aBold P values indicate statistical significance (P \ .05). ATE,
average treatment effect; MME morphine milligram equivalent;
Postop, postoperative.
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the 0-30 days postoperatively (b = 277.14; P = .001) and 0-90
days postoperatively (b = 106.8; P \ .001).

Results of Post Hoc Power Analysis

Based on our ATE analysis, the difference in the cumula-
tive MME in the first 30 days is 248.93 6 59.18. Using
this MME value, an alpha of .05, and a 2-sided 2-sample

equal variance z test, we determined that the sample sizes
of 97 and 182 for the PRE and POST cohorts, respectively,
would achieve a power of .99%.

DISCUSSION

The major findings of our study demonstrate that there
were significant reductions in the cumulative MME

TABLE 4
Opioid Prescription Data According to Opioid Tolerancea

Opioid Naı̈ve (n = 237) Opioid Tolerant (n = 42) P

No. of 30-day postop prescriptions 1 [1-2] 2 [1-4] \.001
Cumulative MME

Immediate postop 337.5 [210-450] 450 [375-600] \.001
0-30 days postop 435 [300-600] 1031.3 [595-2025] \.001
31-60 days postop 300 [175-450] 840 [450-1800] \.001
61-90 days postop 275 [210-451.8] 703.5 [450-1350] \.001
0-90 days postop 450 [300-600] 2218.5 [1012.6-4162.5] \.001

aData are reported as median [interquartile range]. Bold P values indicate statistically significant differences between groups (P \ .05).
MME, morphine milligram equivalent; postop, postoperative.

TABLE 5
Opioid Prescription Data According to Both Opioid Tolerance and Legislationa

Opioid-Naı̈ve Opioid-Tolerant

PRE (n = 80) POST (n = 157) P PRE (n = 17) POST (n = 25) P

No. of 30-day postop prescriptions 1 [1-2] 1 [1-2] .009 3 [2-4] 2 [1-3] .036
Cumulative MME

Immediate postop 450 [450-600] 315 [210-420] \.001 525 [450-600] 435 [315-450] .014
0-30 days postop 450 [450-750] 315 [210-450] \.001 1500 [975-2722.5] 855 [450-1800] .021
31-60 days postop 300 [150-450] 307.5 [250-537.5] .663 600 [465-1800] 870 [450-1800] .885
61-90 days postop 262.5 [145-450] 293.8 [210-494.9] .328 615 [465-1349.8] 900 [450-1575] .797
0-90 days postop 525 [450-843.8] 315 [210-450] \.001 2775.1 [1760-4972.5] 1659.9 [900-3890.1] .098

aData are reported as median [interquartile range]. Bold P values indicate statistically significant differences between groups (P \ .05).
MME, morphine milligram equivalent; postop, postoperative.

TABLE 6
Results of Covariate-adjusted Regression Analysis Evaluating Independent Risk Factors

for Postoperative Opioid Prescribinga

MME 0-30 Days Postopb MME 0-90 Days Postopb MME 31-90 Days Postopc

b (SE) P b (SE) P OR (SE) P

Opioid-tolerant 705.33 (59.44) \.001 1682.53 (115.12) \.001 16.67 (7.36) \.001
Preop GABA analogue prescription 130.11 (89.50) .15 251.37 (123.53) .04 2.19 (1.08) .11
Preop benzodiazepine prescription 277.14 (85.28) .001 468.09 (106.8) \.001 2.39 (1.16) .07

aBold P values indicate statistical significance (P \ .05). GABA, gamma-aminobutyric acid; MME, morphine milligram equivalent; OR,
odds ratio; Postop, postoperative; Preop, preoperative.

bCoefficients from quantile regression analysis for the outcome of interest: MME intake up to first 30 days; MME intake 0 to 90 days.
cOR from logistic regression analysis of prolonged opioid use (yes or no) in the 31- to 90-day postoperative period. In all regression models,

the variables of interest were adjusted or controlled for age, sex, body mass index, and date of legislation passage.
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prescribed in the immediate (PRE, 450 MME; POST, 315
MME), first 30-day (PRE, 590 MME; POST, 375 MME),
and first 90-day (PRE, 600 MME; POST, 420 MME) post-
operative periods after shoulder arthroscopy between the
prelegislation and postlegislation cohorts, respectively
(P \ .001 for all). However, the reduction in cumulative
MME prescribed in the 0-90 days postoperative periods
was largely attributed to the reduction observed in the 0-
30 days postoperative periods because no significant
decreases were observed in the 31-60 days and 61-90
days postoperative periods. We also identified preoperative
opioid, GABA-analogue, and benzodiazepine consumption
as independent risk factors for increased cumulative
MME prescribed at various time points throughout the
postoperative period. Interestingly, the POST cohort had
a significantly higher number of patients who consumed
any amount of alcohol relative to the PRE cohort (PRE,
18.6% vs POST 37.4%; P = .001), yet the POST cohort
received fewer cumulative MME postoperatively relative
to the PRE cohort within the first 90 days postoperatively.
Therefore, it is certainly possible that these groups are not
entirely comparable because of this significant difference.

Our results are congruent with previously published
studies that examined the effect of similar legislation on
opioid-prescribing practices after shoulder surgery.14,18 In
a retrospective review of 446 patients who underwent
arthroscopic rotator cuff repair in Rhode Island, Shah
et al18 highlighted a significant reduction in the number
of opioid prescriptions filled within the first 30 days post-
operatively and the cumulative MME prescribed in the
first postoperative prescription as well as the first 30
days postoperatively between their PRE and POST
cohorts. Similarly, in an analysis of 334 patients who
underwent shoulder arthroplasty in Ohio, Raji et al14 dem-
onstrated significant reductions in the cumulative MME
prescribed in the 0-7 days and 0-30 days postoperative
periods when comparing their PRE and POST cohorts.

We could not demonstrate a significant decrease in the
cumulative MME prescribed in the 31-60 days or 61-90
days postoperative periods. These results are comparable
to previously published studies. Reid et al were able to
show significant decreases in the cumulative MME pre-
scribed during the first 30 days after lumbar spine sur-
gery15 and total joint arthroplasty17 but not within 30 to
90 days after these procedures in Rhode Island. Together,
these findings suggest the laws in Ohio and Rhode Island
are not likely to decrease chronic opioid use. However,
these laws still provide a larger societal benefit by reducing
the number of circulating opioids and thus potentially
decreasing the risk of opioid diversion, a practice in which
legal prescription drugs are distributed illegally for use not
intended by the prescriber.

Reducing the prevalence and accessibility to opioid med-
ications after orthopaedic surgery is critical in the effort to
curtail the opioid epidemic in the United States as well as
to improve patient outcomes postoperatively. Increased
opioid consumption after hip arthroscopy for femoroacetab-
ular impingement syndrome is associated with signifi-
cantly worse Harris Hip scores and visual analog
satisfaction and pain scores.2,20 With respect to shoulder

arthroscopy, preoperative opioid use is a significant predic-
tor of worse outcomes postoperatively,9 while the consump-
tion of �1 oral morphine equivalent was associated with
increased rates of revision surgery, reoperations, hospital
readmission, emergency department encounters, and
infection.8 Future studies are warranted to examine the
impact of opioid prescription–limiting legislation on clini-
cal outcomes, including reoperations, hospital readmis-
sions, and emergency department utilization.

Limitations

The outcomes of this study must be interpreted within its
limitations. First, although the post hoc power analysis
demonstrated that our study was adequately powered
with our given sample sizes, we acknowledge that our
patient population was relatively small. We attribute this
to an inherent flaw of the OARRS database. Although
the OARRS database tracks the prescription of all sched-
uled medications within Ohio, the database can be incom-
plete and/or inaccurate. Second, the results of this study
ostensibly reflect the experience of a single surgeon at
a single, academic, tertiary referral center. Third, the
OARRS database tracks written and filled opioid prescrip-
tions, but it does not track opioid consumption. It is reason-
able to conclude that patients consumed less opioids than
what was originally prescribed and either disposed of or
diverted any unused medication. However, a recent survey
of patients receiving opioids for pain management reported
that only 33% of patients disposed of their unused opioid
medication.5 Therefore, we believe that filled opioid pre-
scriptions serve as a valid metric for opioid consumption.
Fourth, the OARRS database does not track inpatient opi-
oid prescription or consumption patterns. Although many,
if not all, patients within this cohort underwent surgery on
an outpatient basis, they still received opioids intraopera-
tively and during their brief stay in the postanesthesia
care unit.

CONCLUSION

Opioid prescription–limiting legislation in Ohio signifi-
cantly reduced the cumulative MME prescribed in the first
30 days postoperatively for both opioid-naı̈ve and opioid-
tolerant patients after shoulder arthroscopy. Consumption
of opioids, benzodiazepines, and GABA analogues preoper-
atively was associated with a larger cumulative MME
prescribed postoperatively. The results of this study dem-
onstrate that such legislation in Ohio is associated with
a significant reduction in the amount of MME prescribed
after shoulder arthroscopy.
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