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The Association of Prescriber Awareness of Opioid
Consumption Trends with Postoperative Opioid

Prescription Volume in Hip Arthroscopy: Prescriber
Awareness of Opioid Consumption
Daniel J. Cunningham, M.D., M.H.Sc., Richard C. Mather, M.D., M.B.A.,
Steven A. Olson, M.D., and Brian D. Lewis, M.D.
Purpose: To evaluate the impact of prescriber knowledge of 6-week postoperative opioid usage trends on postoperative
opioid prescribing in hip arthroscopy for femoroacetabular impingement syndrome. Methods: Two groups of patients
undergoing hip arthroscopy for femoroacetabular impingement syndrome with the same 2 surgeons were defined. One
group preceded study design and implementation and 1 group was after study completion termed the preawareness group
(n ¼ 129) and awareness group (n ¼ 130). Baseline clinical and operative characteristics and cumulative 6-week post-
operative opioid prescription amount in oral morphine equivalents (OMEs), initial discharge OMEs, and cumulative
6-week postoperative opioid refills were recorded. Multivariable models were constructed to evaluate the impact of
provider awareness of opioid usage along with the other baseline characteristics previously mentioned on the outcomes of
postoperative opioid prescribing. Results: Preawareness group (365.8 additional OMEs; 95% confidence interval [CI],
132.6-599; P ¼ .002), preoperative opioid usage (506.2 additional OMEs; 95% CI, 268.0-744.3; P < .001), postoperative
nonsteroidal anti-inflammatory drugs (-664.6 additional OMEs; -1002.6 to -326.6; P < .001), and Caucasian race (-597.5
additional OMEs; 95% CI, -914.8 to -280.2; P < .001) were significantly associated with 6-week postoperative opioid
prescribing. Caucasian race (odds ratio, 0.4; 95% CI, 0.18-0.86; P ¼ .02) was associated with lower odds of additional
postoperative opioid prescriptions whereas preoperative opioid usage (odds ratio, 2.47; 95% CI, 1.4-4.36; P ¼ .002) was
associated with increased odds of additional postoperative opioid prescriptions. Conclusions: Patients in the awareness
group received significantly lower opioid volume without an increase in overall prescription numbers. Level of
Evidence: III, prognostic, retrospective comparative study.
ymptomatic femoroacetabular impingement (FAI)
Ssyndrome is a source of pain in the hip that in-
volves varying degrees of synovitis, labral damage, and
bony impingement.1 Hip arthroscopy is an increasingly
used modality2,3 that addresses this pathology
providing short-term4 and sustained clinical benefit.5

Opioids may be part of a multimodal postoperative
pain management strategy after hip arthroscopy.
However, the United States is in the midst of an opioid
use and abuse crisis.6-8 Although there are now several
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studies in hand surgery and adult reconstruction sug-
gesting appropriate opioid prescription targets,9-11 there
is little information on appropriate opioid dosing after
many other orthopaedic surgeries, including hip
arthroscopy. Lack of knowledge may lead to over-
prescribing, which leads to an increased volume of
unused opioid in the community that can contribute to
opioid abuse.12-14 Further, the impact of knowledge of
anticipated opioid consumption on prescriber practices
is largely unknown.
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Formal education programs in hand surgery have been
associated with significant reductions in postoperative
opioid prescribing.15 A separate study found that pa-
tients undergoing upper extremity procedures used 5 to
15 oxycodone 5-mg pills on average, and that patients
had been overprescribed 3 times the amount of opioid
that they actually used.9 Colleagues in general surgery
have suggested procedure-specific opioid prescribing
guidelines for common surgical procedures based on
expert consensus in which the maximum amount rec-
ommended was 20 pills of oxycodone 5 mg.16

The authors of the current study previously reported
results of a prospective, observational study of outpatient
opioid pain medication usage in patients undergoing hip
arthroscopy for FAI syndrome.17 This study demonstrated
that 80% of patients without preoperative opioid usage
consumed 30 oxycodone 5-mg pills (225 oral morphine
equivalents) or less in the 6-week postoperative period.
The study also highlighted considerable overprescribing
for most patients (approximately 50 unused oxycodone
5-mg pills per patient). The greatest risk factor for
increased postoperative usage was pre-operative usage,
which increased postoperative usage 4-fold.
The purpose of this study is to evaluate the impact of

prescriber knowledge of 6-week postoperative opioid
usage trends on postoperative opioid prescribing in hip
arthroscopy for FAI. The hypothesis of this study is that
prescribers would reduce the volume of opioids pre-
scribed at discharge and within 6 weeks postoperatively
after obtaining knowledge regarding expected post-
operative opioid usage. A secondary hypothesis is that the
number of prescriptions would increase as prescribers
reduced the volume of postoperative opioids prescribed.

Methods

Study Design
This is a single-center, retrospective, institutional re-

view board-approved, comparative study of opioid
prescribing patterns in patients undergoing hip
arthroscopy (Current Procedural Terminology codes
29914 and/or 29916) for FAI syndrome before and
after prescribers were aware of postoperative opioid
usage trends. This study is designed and reported in
accordance with the STROBE guidelines.18

Variables and Data Sources
Two groups of patients undergoing hip arthroscopy

were identified according to whether or not their surgery
was before or after the observational study of opioid usage
in hip arthroscopy. The “preawareness” group was
defined as patients undergoing surgery from December
2014 toMay 2015. The “awareness” groupwas defined as
patients undergoing surgery fromOctober 2017 toMarch
2018. The primary study outcomes were cumulative oral
morphine equivalents (OMEs) prescribed up to 6 weeks
postoperatively, initial prescription size, and cumulative
6-week postoperative refills. Baseline and treatment
characteristics included age, sex, race, current smoking,
body mass index (BMI), American Society of Anesthesi-
ologists score, active preoperative opioid usage as defined
by active medication status at time of surgery, laterality,
revision status, operative time, resident involvement in
opioid prescribing at time of discharge, postoperative
aspirin prescription, and postoperative nonsteroidal anti-
inflammatory drug (NSAID) prescription. Data were
extracted through chart review.

Intervention
Two surgeons (S.O. and M.D.; R.M. and M.D.) and

their advanced practice providers (J.B., nurse practi-
tioner, and A.M., physician assistant) participated in the
previously mentioned prospective observational study
of opioid consumption in patients undergoing hip
arthroscopy. Prescribing practices for patients under-
going surgery with these same 2 surgeons (S.O. and
R.M.) were evaluated before study conception (pre-
awareness group from December 2014 to May 2015)
and after study submission for publication once results
were well-known to the surgeons and their advanced
practice providers (awareness group from October 2017
to March 2018).

Missing Data
All patients undergoing these procedures during this

timeframe were included in the analysis. Three patients
were missing data on BMI. Analyses were performed
with and without inclusion of these patients, and there
were no changes in study inference. Multivariable an-
alyses excluding patients with missing data on BMI are
presented.

Statistical Analysis
Sample size calculations were performed based on data

from the previous observational trial of opioid usage.
Using a 6-week mean prescription volume of 618 OMEs
per patientwith a standarddeviationof 316OMEs, at least
86 subjects in each group would be required to detect a
difference with moderate effect size (approximately 25%
reduction in OMEs prescribed) in cumulative 6-week
OME prescribing at an alpha of 0.05 and power of 0.9.
Six-month date ranges before and after the study were
chosen to achieve a sample size of at least that magnitude
based on historical trends. Descriptive statistics including
proportions with percentages or means and standard
deviations were performed as appropriate. Student t-tests
and c2 analysis were used to evaluate the impact of pre-
awareness versus awareness group on the primary study
outcomes. Multivariable main effects linear and logistic
regression models incorporating baseline and treatment
characteristics as well as preawareness versus awareness
group were performed on the study outcomes using the



Table 1. Baseline and Treatment Characteristics for Patients in Pre-awareness and Awareness Groups

Factor
Preawareness Proportion (%)

or Mean (SD)
Awareness Group Proportion (%)

or Mean (SD) P Value

Preawareness group 129/129 (100%) 0/130 (0%) NA
Age (y) 38.3 (13.2) 35.4 (11.2) .053
Female 83/129 (64.3%) 83/130 (63.8%) .93
Caucasian 110/129 (85.3%) 114/130 (87.7%) .57
Current smoking 10/129 (7.8%) 9/130 (6.9%) .8
BMI (kg/m2) 27 (5.4) 26.8 (5.2) .86
Bilateral 1/129 (0.8%) 1/130 (0.8%) 1
Revision 2/129 (1.6%) 2/130 (1.5%) .99
Operative time (min) 160.2 (42) 160.2 (47.1) .99
American Society of Anesthesiologists I or II 110/129 (85.3%) 118/130 (90.8%) .173
Resident prescribed initial opioid 37/129 (28.7%) 67/130 (51.5%) <.001
Preoperative opioid usage 59/129 (45.7%) 32/130 (24.6%) <.001
Postoperative aspirin 114/129 (88.4%) 120/130 (92.3%) .28
Postoperative NSAID 101/129 (78.3%) 123/130 (94.6%) <.001

NOTE. Proportions or means (standard deviation or percentage). Boldface font indicates statistical significance.
NA, not available.
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standard statistical package JMP Pro, version 14, by Sta-
tistical Analysis Software (Cary, NC). Statistical signifi-
cance was taken at P < .05 in multivariable analyses.

Results
Baseline and treatment characteristics are shown in

Table 1. Baseline characteristics were similar for the 2
groups. Treatment factors differed somewhat with the
preawareness group having increased rates of preop-
erative opioid usage, decreased resident prescription of
initial postoperative opioid, and decreased rate of
postoperative NSAID prescription.
Table 2 displays unadjusted differences in cumulative

6-week OMEs prescribed, initial prescription size in
OMEs, whether or not patients were prescribed a refill
after their initial discharge opioid, and the total number
of additional postoperative opioid prescriptions. Pa-
tients in the preawareness group were prescribed
significantly more opioids by 6 weeks postoperatively,
had a greater initial prescription size, and had more
postoperative opioid prescriptions than patients in the
awareness group.
Table 3 demonstrates the results of multivariable

modeling of the impact of baseline and treatment factors
on opioid-related outcomes. Preawareness group and
preoperative opioid usage were associated with signifi-
cantly greater additional cumulative 6-week OMEs pre-
scribed while Caucasian race and postoperative NSAID
Table 2. Unadjusted Opioid Prescription Outcomes by Awarenes

Factor Prea

Cumulative 6-week OMEs prescribed 1
Initial OMEs prescribed
Any additional postoperative opioid prescriptions 63
Number of additional postoperative opioid prescriptions

NOTE. Proportions or means (standard deviation or percentage). Boldfa
were associated with decreased additional cumulative
6-week OMEs prescribed. Preawareness group and pre-
operative opioid usage were associated with increased
additional initial discharge opioid prescription volume.
Female sex andpreoperativeopioidusagewereassociated
with increased odds of additional opioid prescription.
Postoperative NSAID prescription was associated with
decreased additional number of opioid prescriptions
while preoperative opioid usage and bilateral procedures
were associated with increased number of additional
opioid prescriptions.
There were no returns to the emergency department

or admissions for pain control in either group. Five of
130 patients (3.8%) returned to the emergency
department in the awareness group (2 pulmonary
edema and 1 each hematuria, contact dermatitis, and
medication reaction), whereas 1 of 129 patients (0.8%)
returned to the emergency department in the pre-
awareness group (medication reaction) within 90 days
postoperatively (P ¼ .100). One patient in the aware-
ness group was admitted for pulmonary edema man-
agement within 90 days postoperatively. This resolved
with medical management.

Discussion
In analyses that adjusted for baseline patient and oper-

ative characteristics, there was a significant reduction of
cumulative 6-week OMEs (51.7% reduction) prescribed
s vs Pre-awareness Group

wareness Group Awareness Group P Value

103.2 (977.1) 532.1 (922.5) <.001
559.9 (385.5) 359.7 (356.3) <.001
/129 (48.8%) 41/130 (31.5%) .004
0.9 (1.2) 0.5 (1) .007

ce font indicates statistical significance.
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and initial OMEs prescribed (>35.8% reduction) in pa-
tients undergoing hip arthroscopy once providers had
normative data on postoperative opioid consumption
(awareness group). This confirmed the primary study
hypothesis. The odds of additional opioid prescription did
not significantly increase, which is in contrast to our
secondary hypothesis. Although the mechanism of the
reduction in opioid prescribing is likely multifactorial,
prescriber awareness of normal opioid consumption
could have reset prescribers’ internal benchmarks for
opioid prescribing and encouragedproviders to set patient
expectations regarding postoperative opioid pre-
scriptions. These results before and after provider
awareness of opioid usage trends suggest that knowledge
of expected opioid consumption could have a significant
impact on the volume of opioids prescribed.
There has been a recent emphasis on institutional and

legislative efforts to decrease postoperative opioid pre-
scribing. Stepan et al.19 demonstrated a 5.6 to 21.7 pill
reduction in prescribing after elective orthopaedic pro-
cedures after a 1-hour educational session. Stanek
et al.15 demonstrated a significant reduction in variability
and volume of opioids prescribed after an educational
intervention. Additionally, consensus-based guidelines
have been recently published that advocate for
low-volume opioid prescriptions (0-20 oxycodone 5-mg
pills) after common surgical procedures including rotator
cuff repair, anterior cruciate ligament reconstruction,
and ankle fracture fixation.16 However, unlike the cur-
rent study, none of these studies used direct observation
of patient opioid usage to develop their guidelines.
Individualized estimates of opioid overprescribing may
be powerful metrics for prescribers.
Some states have also implemented mandatory pre-

scription limits for postoperative pain. A recent report by
Reid et al.20 demonstrated that the volume of opioids
prescribed by orthopaedic surgeons decreased by
approximately one-half after the implementation of
statewide legislation restricting early postoperative opioid
prescriptions in Rhode Island. Our state enacted legisla-
tion limiting postoperative opioid prescribing on January
1, 2018. Because this could confound results, we per-
formed a subgroup analysis that excluded these patients
that underwent surgery on or after January 1, 2018
(n ¼ 61). Study results were similar and demonstrated a
significant reduction in all opioid prescribing metrics in
the awareness group compared to the preawareness
group.
Preoperative opioid usage was significantly associated

with increases in all postoperative opioid prescribing
outcomes. In this study, the proportion of patients using
opiates preoperatively was considerably decreased in the
awareness group comparedwith the preawareness group
(24.6% compared with 45.7%). Preoperative opioid us-
age has been associated with multiple adverse outcomes
and increased postoperative opioid consumption in spine
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and fracture surgery,21-25 and has also been related to
increased postoperative opioid consumption in hip
arthroscopy.17 The prospective, observational study of
opioid usage in patients undergoing hip arthroscopy
demonstrated that patients with no preoperative opioid
usage consumed approximately 20 oxycodone 5-mg pills
up to 6 weeks postoperatively compared with nearly
80 pills for patients with preoperative opioid usage. Pre-
scribers in the current study indicated that they had
started incorporating questions regarding for preopera-
tive opioid usage during their history-taking and
encouraged opioid cessation prior to surgery based at least
in part on results of the previous study. This may account
for the lower rate of preoperative opioid usage in the
awareness group.
Postoperative NSAID prescription was associated with

a significant decrease in cumulative opioid volume as
well as decreased number of additional opioid pre-
scriptions. The rate of postoperative NSAID prescribing
was higher in patients in the awareness group (94.6%
vs 78.3%). Prescribers reported that they had increased
the NSAID prescription rate resulting from data sug-
gesting possible improvements in postoperative pain
control with preoperative NSAID usage in a prospec-
tive, observational study of the early recovery period
after hip arthroscopy.4 The opioid consumption reduc-
tion noted in this study is consistent with literature in
anesthesiology associating NSAID usage with a 30% to
50% reduction in opioid consumption, a modest
decrease in opioid-related side effects, and improve-
ment in pain.26 As a possible added benefit, NSAIDs
have been used commonly in hip arthroscopy to reduce
the rate of postoperative heterotopic ossification (HO),
which has a reported rate of up to 44%.27 HO pro-
phylaxis using NSAIDs has been shown to reduce the
rate of radiographic HO 4-fold. However, 75% of HO is
reported to be asymptomatic, and the side effects of
NSAIDs can include gastrointestinal ulceration and
renal injury.28 COX-2 selective inhibitors may reduce
the rate of these side effects.
Caucasian race was significantly associated with

decreased 6-week opioid prescribing along with a trend
toward fewer additional postoperative opioid pre-
scriptions. The reason for this association is unclear.
Limited evidence has suggested an alternate trend
towards decreased opiate prescription volume for non-
Caucasian patients.29 The proportion of non-Caucasian
patients is relatively low in this sample, and these re-
sults should be interpreted with caution. Females had
higher odds of being prescribed an additional opioid
during the 6-week postoperative period. Although the
reason for this relationship is also unclear, prior reports
have indicated increased opioid usage and higher rates
of pain catastrophization in females.30,31

Resident involvement in the initial opioid prescription
trended toward a significant association with greater
initial opioid prescription volume. It is possible that pre-
scribing residents were unaware of attending preferences
regarding postoperative opioid prescriptions. Chiu et al.
reported that surgical trainees rely almost exclusively on
opioids for postoperative analgesia and do not often
receive formal opioid-prescribing education. The authors
encourage increased training on postoperative pain
management in surgical training.32 Patients undergoing
bilateral procedures had a higher number of post-
operative opioid prescriptions, which is intuitive.
In conclusion, this study demonstrates that prescriber

awareness of opioid consumption trends may help
prescribers to reduce postoperative opioid prescription
volume without significantly increasing opioid refill
volume. We would encourage all surgeons to begin
understanding their own patients’ opioid usage and
advocate for more research to help establish normative
prescribing levels for many orthopaedic procedures.
Improving rates of postoperative NSAID usage and
reducing preoperative opioid usage may also have
important roles in reduced postoperative opioid de-
mand. Last, resident physicians may play an important
role in appropriate opioid prescribing.

Limitations
This study has several limitations mainly related to its

retrospective, observational nature. First, causation is
difficult to determine in this study. Though prescribers
significantly reduced their opioid prescriptions after the
results of the prior observational study were known to
them and readily report that this study had a major
impact on their opioid prescribing, it is possible that the
prescribers changed their practice because of other
factors. However, we attempted to adjust for a variety
of possible confounding factors, and determined size-
able differences in prescribing based on preawareness
versus awareness group. Further providers still over-
prescribed opioids when judged by the prior study’s
mean opioid consumption (359.7 OMEs compared with
250 OMEs). This study also evaluates opioid pre-
scriptions rather than opioid consumption. Although
the purpose of the study was to evaluate prescriber
behavior given prior norms, it would have been helpful
to obtain additional details regarding patient usage.
Patients in the awareness group had reduced rates of
preoperative opioid usage and increased prescription of
NSAIDs. This likely impacted postoperative opioid
demand that could have otherwise driven increased
refills and cumulative opioid prescriptions. However,
additional subgroup analyses of these patients were
performed in addition to the multivariable linear and
logistic regression models with no change in overall
study inference. Last, this study’s before and after
design lends itself to expectation bias. The influence of
this bias is difficult to combat since the intervention did
not permit blinding.
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Conclusions
Patients in the awareness group received significantly

lower opioid volume without an increase in overall
prescription numbers.
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