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Abstract Background: In the midst of the nationwide opi-
oid epidemic, our institution began an effort to improve the
education of opioid prescribers and disseminate procedure-
specific guidelines for the number of opioid pills to prescribe
post-operatively for total joint arthroplasty. The number of
opioid pills suggested for total hip or knee replacement was
70 tablets. Questions/Purposes: We sought to evaluate the
impact of the new institutional guideline on opioid prescribing
practices, hypothesizing that it would lead to a decrease in the
number of pills prescribed but an increase in patient call
volume after discharge. Methods: After the new guidelines
were implemented in February 2018, we retrospectively
reviewed all opioid prescriptions written for patients on the
joint-replacement service fromMarch 2016 to March 2018. In
addition, we tabulated post-operative telephone calls made to
the nurse practitioner service before and after guideline imple-
mentation. The majority of calls to the nurse practitioner
service are for opioid renewals. Results: We included 9514
patients in the analysis. Prior to guideline implementation, the
mean number of pills prescribed after primary total joint
arthroplasty was 91 ± 26.6 pills and after it was 65 ± 16.3 pills.
The monthly number of unique patient telephone interactions
was statistically significantly lower after the implementation
of the new guidelines. Conclusion: An institutional guideline
for opioid prescribing after total joint arthroplasty significantly
reduced the number of pills prescribed to patients without

causing a significant increase in the number of phone calls to
the service.
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Introduction

The USA is in the midst of an opioid epidemic, with in-
creasing prevalence of opioid use disorder [9, 12] and deaths
from overdose [9, 17]. Orthopedic surgeons are the third
highest prescribers of opioids among medical specialties
[22], and orthopedic thought leaders have recently called
for orthopedic surgeons to take a leadership role in fighting
the opioid epidemic [18]. Prior studies have shown that
taking opioids for as little as 6 days puts patients at risk of
long-term opioid use [19]. Although the development of
new chronic opioid use in opioid-naïve joint replacement
patients is not common [8], high post-operative opioid use
increases patients’ risk for thromboembolism, longer hospi-
talization, infection, and respiratory, gastrointestinal, and
urinary complications [3]. However, orthopedic surgeons
do not currently have clear guidelines on the best practices
for opioid prescribing after joint replacement surgery.

Given the lack of evidence-based recommendations for
post-operative opioid prescribing after total joint replace-
ment and other orthopedic procedures, our institution began
a hospital-wide effort to educate opioid prescribers and
disseminate procedure-specific guidelines for the number
of opioid pills to prescribe. Guidelines were introduced in
the Adult Reconstruction and Joint Replacement (ARJR)
service to instruct prescribers on the total number of pills
that should be prescribed at discharge after routine total hip
and total knee replacement.

The purpose of this study was to evaluate the impact of
the new institutional guideline on opioid prescribing after
total joint arthroplasty. We hypothesized that this new
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guideline would lead to a decrease in opioid pills prescribed
but an increase in patient call volume after discharge.

Methods

In 2016, a multidisciplinary team of anesthesiologists, orthope-
dic surgeons, and other hospital personnel at our institution held
a series of meetings to build a hospital-wide consensus on best
practices for opioid prescribing. In November 2016, all pre-
scribers underwent a 1-hour mandatory opioid education pro-
gram consisting of a discussion on the scope of the opioid
epidemic, the involvement of orthopedic surgeons, and the
use of the state prescription drug monitoring program and
new opioid prescribing laws. In addition, each orthopedic ser-
vice at our institution was tasked with creating opioid prescrib-
ing guidelines for common procedures based on expert opinion,
the current literature, and consensus-based methodology [7].
Initially, the ARJR service set a maximum prescribing guideline
of 90 tablets of standard-dose opioids for total hip arthroplasty
and 120 tablets for total knee arthroplasty. Subsequently, after
several multidisciplinary meetings and further literature review,
in February 2018, the ARJR service revised its guidelines to a
limit of 70 tablets for both total hip and total knee arthroplasty.

To assess the impact of these new guidelines, we retrospec-
tively reviewed all opioid prescriptions written for patients on the
ARJR service from March 2016 to March 2018. Only patients
who underwent primary total hip or total knee arthroplasty and
received a prescription for opioid pain medication were included.
Patients undergoing all other procedures, including revision
arthroplasty, partial knee replacement, and arthroscopic hip and
knee procedures were excluded from analysis. Of note, patients
discharged to a rehabilitation or nursing facility do not receive
prescriptions from our institution and thus were excluded from
analysis. Furthermore, patients who received higher than the
standard dosages prescribed at our institution (Table 1) or a type
of opioid not commonly prescribed were excluded from analysis
(higher dosages are generally prescribed only by the pain man-
agement service under extenuating circumstances and not by the
usual ARJR service prescribers).

In addition, the ARJR service maintains a telephone
service staffed by nurse practitioners that patients may call
with questions and concerns after total joint replacement.
The service is used by 18 of the 26 surgeons on the ARJR
service. While patients call the nurse practitioners about a
variety of post-operative issues, a majority of phone calls
received are for opioid renewals. Therefore, we also evalu-
ated the number of calls made to this service and recorded in
the elec t ronic medica l record before and af te r

implementation of the new opioid prescribing guidelines.
Telephone data was available for August 2017 to April
2018, which includes 6 months prior to implementation of
the new guidelines and 3 months after implementation.

Statistics

Statistical analysis was performed to evaluate the changes in
opioid prescribing before and after the most recent guide-
lines were established. Descriptive statistics were performed
to show the opioid prescribing patterns of the ARJR service.
Student’s t test was used to determine the difference in the
number of pills prescribed and in the number of phone calls
made to the nurse practitioner service before and after the
new guidelines were disseminated. A p value of 0.050 was
considered to be statistically significant.

Results

A total of 13,594 patients underwent surgery on the ARJR
service and were given a prescription pain medication at our
institution from March 2016 to March 2018. We excluded 3271
patients because a non-arthroplasty, partial arthroplasty, or revi-
sion arthroplasty procedure was performed; 222 patients because
they underwent bilateral arthroplasty; and 587 patients because
they received a non-standard dosage (e.g., oxycodone 10 mg) or
type (e.g., fentanyl) of opioid. Non-standard prescriptions
accounted for 6.1% of all those written before and 3.2% of all
those written after the guideline implementation. After exclusion
criteria were applied, 9514 patients were included in the analysis.

From March 2016 to March 2018, 115 prescribers wrote
opioid prescriptions for patients on the ARJR service. Prior
to the implementation of the new guidelines, the mean
number of pills prescribed after primary total joint
arthroplasty was 91 ± 26.6 pills. After implementation of
the new guidelines, the mean number of pills prescribed
was 65 ± 16.3 pills (p < 0.0001) (Fig. 1).

From August 2017 through January 2018, the nurse
practitioners of the ARJR service had telephone interactions
with 7700 patients, with an average monthly volume of
1283.3 patients. From February 2018 through April 2018,
the nurse practitioners had telephone interactions with 3199
unique patients, for a monthly average of 1066.3 patients.
The monthly number of unique patient telephone interac-
tions was significantly lower after the implementation of the
new guidelines (p = 0.033).

Discussion

Opioid education is lacking for both patients and prescribers.
A study of online opioid information aimed at patients
showed a lack of accurate information for patients online
about the dangers and effects of opioids [16]. Prior studies
have also shown that prescribers have many unanswered
questions about the best practices in opioid prescribing [4].
Our study demonstrated that a service-wide implementation
of opioid prescribing guidelines for total joint arthroplasty
significantly reduced the number of pills prescribed to

Table 1 Standard types and doses of opioids prescribed after total
knee or hip replacement

Oxycodone 5 mg
Oxycodone/acetaminophen 5 mg/325 mg
Hydrocodone/acetaminophen 5 mg/325 mg
Tramadol 50 mg
Acetaminophen/codeine 300 mg/30 mg
Hydromorphone 2 mg

mg milligrams
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patients post-operatively without causing a significant in-
crease in the number of phone calls to the service.

This study has several limitations. First, we gathered
data on the number of pills prescribed post-operatively but
not on the number of pills that the patients actually used
or discarded. This is the subject of future work. Addition-
ally, we were unable to track the number of refill prescrip-
tions written in this cohort, which could have changed
after the implementation of the guidelines. Furthermore,
in tabulating calls to the nurse practitioner service, we
were unable to determine which calls were for opioid
refills and which were for other matters. While anecdotal-
ly, we know the majority of calls concern opioid refills,
we were unable to determine the change in requests for
refills before and after guideline implementation. Also, the
number of patient phone calls included both incoming and
outgoing calls from the service, and we were unable to
determine if either incoming or outgoing calls decreased
after the new guidelines. We accounted for patient-
practitioner phone call interactions that went through the
service line and not for those made directly to surgeons’
offices. Finally, only 18 of the 26 surgeons use the nurse
practitioner service, while opioid prescribing data from
patients of all 26 surgeons is included in the analysis,
which may bias the results.

Nonetheless, this study has several strengths. It describes
the opioid prescribing patterns of a large cohort of patients
undergoing total joint arthroplasty. Over 100 prescribers are
involved in the ARJR service, and we demonstrated the
effectiveness of clinical opioid-prescribing guidelines even
among a large group of prescribers.

Previous studies have shown mixed compliance with
national opioid-prescribing guidelines on a national scale,
though recent evidence has shown improved compliance
through changes made to default settings in electronic med-
ical record systems [2, 4, 11]. The present study has shown
close adherence to new guidelines set for post-operative
prescribing after total joint arthroplasty, leading to a signif-
icant decrease in the number of pills prescribed. Although
we are unable to determine the factors leading to compli-
ance, we hypothesize that specific targeted guidelines for
these procedures, as well as prior opioid-education efforts,

helped increase prescriber adherence. A study by Donaldson
et al. also showed a decrease in the number of opioid pills
prescribed after targeted prescriber education in an emergen-
cy setting [5]. Furthermore, multiple studies in the hand
surgery literature have shown a decrease in opioid pills
prescribed after procedure-specific guidelines were imple-
mented [6, 20].

The American Academy of Orthopaedic Surgeons
(AAOS) has called for increased prescriber education on
opioid safety and management strategies [1]. In the present
study, the widespread education for attending physicians,
residents, nurse practitioners, and physician assistants
allowed all prescribers to gain a thorough understanding of
the opioid epidemic and to align their goals in prescribing
opioids. Also, recent changes in state legislation have made
it more difficult for prescribers to write large opioid pre-
scriptions, further contributing to the decline in opioids
prescribed in this study. Based on the results of this study,
further education and guidelines will likely be useful for
decreasing the amount of opioids prescribed and ultimately
decreasing the amount consumed after orthopedic surgery.

Curbing opioid use after total joint replacement is an
important goal for all orthopedic surgeons. Goesling et al.
found that of opioid-naïve patients undergoing total knee
replacement and total hip replacement, 8.2% and 4.3%,
respectively, were still using opioids 6 months later [8]. In
a review of online patient resources about opioid use after
total knee replacement, Schairer et al. showed that less than
half of websites discussed the risk of opioid dependency and
only 12.5% gave any information on tapering opioids post-
operatively [16]. Further patient education is needed to help
decrease excessive opioid use after joint replacement.

Over-prescribing opioids is detrimental to both the pa-
tient and the people around them. The majority of people
misusing or diverting opioid pain medications obtain the
pills through a friend or relative who received them through
an authentic medical prescription [14]. Kumar et al. showed
in a prospective study of outpatients undergoing shoulder
surgery that patients had a mean of 20.1 unused opioid pills
at 90 days after surgery, and most patients did not receive
instructions on how to dispose of unused pills [13]. Several
other studies have noted similar findings of excess unused
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Fig. 1. Number of pills prescribed before and after guideline implementation.
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pills after outpatient hand surgery [12, 15, 21]. Further work
is needed to define the optimal number of pills to provide to
patients after orthopedic procedures and to educate patients
on safe opioid storage and disposal.

There is a wide range in opioid prescribing practices after
total joint arthroplasty. Hernandez et al. studied post-operative
opioid use and prescriptions after total knee replacement and
found that a mean of 74 pills were prescribed at discharge,
though the amount ranged from 20 to 300 pills [10]. The
authors found that the number of requests for refills did not
differ between patients who received large and small prescrip-
tions. They concluded that larger prescriptions should be
avoided because they did not decrease refill requests and they
increased risk for opioid divergence and misuse [10]. Similar-
ly, we did not find an increase in telephone calls to the nurse
practitioner service after the new opioid-prescribing guideline
was issued. We therefore advocate guidelines to help pre-
scribers decrease the number of opioid pills prescribed after
total joint replacement. Further research is needed to provide
evidence-based guidelines on the optimal number of pills.

Overall, an institutional guideline for opioid prescribing
after total joint arthroplasty significantly reduced the number
of pills prescribed to patients post-operatively without caus-
ing a significant increase in the number of phone calls to the
service. Future studies are needed to evaluate the number of
unused pills and effects on patient pain and satisfaction after
total joint replacement surgery.
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