GLOBAL PEN

Reducing Opioid Overprescribing through
Procedure-specific Prescribing Guidelines

Kevin K. Zhang, BA*

Kevin M. Blum, PhD+7
Jacqueline J. Chu, MD, MS*
Shuchi Sharma, BS*

Roman J. Skoracki, MD*
Amy M. Moore, MD*
Jeffrey E. Janis, MD*

Jenny C. Barker, MD, PhD*}

Background: Despite advances in opioid-sparing pain management, postdischarge
opioid overprescribing in plastic surgery remains an issue. Procedure-specific pre-
scribing protocols have been implemented successfully in other surgical specialties
but not broadly in plastic surgery. This study examined the efficacy of procedure-
specific prescribing guidelines for reducing postdischarge opioid overprescribing.
Methods: A total of 561 plastic surgery patients were evaluated retrospectively after
a prescribing guideline, which recommended postdischarge prescription amounts
based on the type of operation, was introduced in July 2020. Prescription and
postdischarge opioid consumption amounts before (n = 428) and after (n = 133)
guideline implementation were compared. Patient satisfaction and prescription
frequency of nonopioid analgesia were also compared.

Results: The average number of opioid pills per prescription decreased by 25%
from 19.3 (27.4 OME) to 15.0 (22.7 OME; P = 0.001) after guideline implemen-
tation, with no corresponding decrease in the average number of postdischarge
opioid pills consumed [10.6 (15.1 OME) to 8.2 (12.4 OME); P = 0.147]. Neither
patient satisfaction with pain management (9.6-9.6; P > 0.99) nor communica-
tion (9.6-9.5; P> 0.99) changed. The rate of opioid-only prescription regimens
decreased from 17.9% to 7.6% (P = 0.01), and more patients were prescribed at
least two nonopioid analgesics (27.5% to 42.9%; P= 0.003). The rate of scheduled
acetaminophen prescription, in particular, increased (54.7% to 71.4%; P=0.002).
Conclusions: A procedure-specific prescribing model is a straightforward inter-
vention to promote safer opioid-prescribing practices in plastic surgery. Its usage
in clinical practice may lead to more appropriate opioid prescribing. (Plast Reconstr
Surg Glob Open 2023; 11:e4776; doi: 10.1097/GOX.0000000000004776; Published
online 20 January 2023.)

Excess prescription opioids are a major public health
concern, and overprescribing after surgical procedures
contributes to their availability. A review of patients who
underwent orthopedic, thoracic, obstetric, and general
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surgical procedures demonstrated that 67%-92% of
patients reported leftover opioid medication, resulting in
42%-71% of prescribed opioid pills remaining unused."?
For patients undergoing plastic surgery procedures,
50%-70% of opioid pills prescribed were not taken, and
6%-13% of patients reported new persistent use.” The
influx of excess opioid pills into the community through
diversion of leftover medication poses great potential
for harm. Larger sizes of opioid prescriptions may influ-
ence consumption of more opioid pills beyond a patient’s
pain control needs, and fuels prescription diversion and
misuse.'" These correlate to a greater risk of opioid
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use disorder and overdose deaths.””" Despite this, there

remains a paucity of published strategies to reduce and
standardize postdischarge opioid prescriptions for plastic
surgery patients.™'%!”

Plastic surgery procedures are characterized by a diver-
sity of procedures, multidisciplinary collaborations, and a
high proportion of ambulatory cases, which present chal-
lenges to the development of standardized protocols for
opioid prescribing.'®!? Existing protocols have utilized
patient or surgical characteristics or inpatient opioid
consumption to derive postdischarge opioid prescription
amounts.'”** However, these protocols can be unwieldy,
requiring the practitioner to ascertain and input many
different variables to determine an opioid amount, or
are ill-suited for outpatient procedures. A more straight-
forward approach is to utilize procedure type to inform
opioid prescription quantity. This has been implemented
successfully in other surgical specialties, but, thus far, this
strategy has not been evaluated broadly for plastic surgery
procedures.**’

Recently, we have determined average amounts of
opioids consumed after discharge for 23 different major
and minor, inpatient, and outpatient plastic surgery
procedures. The purpose of this study is to evaluate the
impact of procedure-specific opioid-prescribing guide-
lines derived from the average amount of opioids that
were consumed for each procedure. We hypothesized
that these guidelines would reduce the quantity of opioids
prescribed without negative impact on patient satisfaction
and pain control.

Study Design

After IRB approval (IRB: 2019H0263), a retrospec-
tive review of patients who underwent plastic and recon-
structive surgery procedures at Ohio State University
Wexner Medical Center between March 2018 and
January 2021 was completed. All patients were asked
to complete a survey regarding post-discharge pain
medication usage at their 1-month postoperative visit;
patients were informed of this postoperative survey dur-
ing their preoperative visit in an effort to reduce recall
bias. Data regarding demographics, procedure type,
post-discharge opioid and nonopioid analgesic prescrip-
tion quantities and dose, and the prescribing service
were collected via chart review. Information regarding
post-discharge opioid and nonopioid medication use,
refill requests, ongoing opioid use, prior opioid use,
and satisfaction with medication communication and
pain control were collected through the post-discharge
survey. Additional details regarding the survey, includ-
ing a copy of the survey, can be found in a previous
study,” and in figure, Supplemental Digital Content 1,
which shows post-discharge opioid consumption sur-
veys (http://links.lww.com/PRSGO/C359). All work
herein is reported in adherence to Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) guidelines.
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Question: Does a procedure-specific opioid-prescribing
model promote safer opioid-prescribing practices?

Findings: Our retrospective review of a procedure-specific
opioid-prescribing model showed a decrease in the num-
ber of opioid pills prescribed without sacrificing patient
satisfaction with pain control or provider communication.
Prescriptions of nonopioid analgesics also increased.

Meaning: A procedure-specific opioid-prescribing model
is a simple intervention to promote safer and more appro-
priate opioid-prescribing practices in plastic surgery.

Procedure-specific Opioid-prescribing Guidelines

A prior retrospective review of departmental prescrib-
ing practices tracked average opioid consumption across
inpatient and outpatient procedure types between March
2018 and September 2019.° These data were used to cre-
ate procedure-specific prescription guidelines, which
were implemented on July 1, 2020 for the plastic and
reconstructive surgery department (Fig. 1). Plastic sur-
gery attending surgeons, residents, and physician assis-
tants were educated and instructed to use these guidelines
through a one-time email deployed department-wide, on
July 1, 2020. Paper copies of the guideline were also placed
in work areas so residents and physician assistants had
the guidelines readily available for reference. Procedures
were included in the guidelines if patients undergoing
those procedures were usually placed on the plastic sur-
gery service as the primary service, indicating that, most
of the time, post-discharge opioid prescriptions were writ-
ten by a plastic surgery prescriber. The upper limit for
the number of pills recommended for each procedure
was based on the average number of pills consumed by
patients in our prior study. Surgeons were instructed to
refer to the guideline and prescribe the recommended
amount. Guideline adherence was not actively enforced,
and they were given the discretion to modify prescriptions
as necessary based on clinical scenarios. Additionally, sur-
geons were recommended to use a multimodal analgesia
regimen, such that patients should also be prescribed

Procedure Pills to Prescribe
Delayed implant-based breast reconstruction 15 or less
Immediate or delayed autologous breast reconstruction (ERAS) 10 or less
Secondary breast procedures or skin/soft tissue excisions 7 or less
Wound debridements or “take back” operations 12 or less
Breast reduction or mastopexy 10 or less
Oncoplastic breast reduction, including contralateral procedures 10 or less
Panniculectomy or abdominoplasty 15 or less
Lower extremity or upper extremity local flap 13 or less
Lower ity or upper extremity free flap 20 or less
Skin graft only 12 or less
Abdominal wall reconstruction (ERAS) 15 or less
Liposuction or fat grafting S or less
Secondary TMR 12 or less
Lymphovenous bypass only 5 or less
Isolated facial trauma 12 or less

Fig. 1. Opioid-prescribing guidelines. A guide detailing recom-
mended prescription amounts based on the type of operation
undergone by the patient was distributed to physicians in the
Department of Plastic and Reconstructive Surgery at The Ohio
State University.
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scheduled acetaminophen and nonsteroidal anti-inflam-
matory nonopioid analgesics unless contraindicated, with
consideration given to gabapentin for patients at high risk
of persistent postoperative pain.

While only plastic surgery prescribers were given the
prescribing guidelines (plastic surgery group; preinter-
vention cohort, n = 364 and postintervention cohort, n
= 105), services other than plastic surgery also provided
prescriptions for a proportion of patients included in
this study if they were designated as the primary service.
Therefore, a control group was formed using patients who
underwent procedures included within the guidelines, but
whose prescribers were affiliated with a nonplastic surgery
service (other group; preintervention cohort, n = 64 and
postintervention cohort, n = 28). This allowed for experi-
mental control of any potential confounders of changing
prescribing practices not due to the intervention.

Study Inclusion and Exclusion Criteria

A total of 1756 patients were asked to complete the
I-month postoperative survey. Patients were excluded
from evaluation if they did not return completed sur-
veys, or if they did not include quantifiable information
regarding their post-discharge opioid consumption in
their 1-month survey. Patients were also split into a prein-
tervention cohort and a postintervention cohort based on
the date of their visit relative to the implementation date
of the prescribing guideline (see below). Based on these
criteria, 577 preintervention patients were included for
study evaluation, and 180 postintervention patients were
included for study evaluation. Patients were then excluded
from final analysis if their procedure was not included
in the prescription guideline intervention, for a total of
428 (74%; 149 excluded) patients in the preintervention
cohort and 133 (74%; 47 excluded) patients in the pos-
tintervention cohort. (See figure, Supplemental Digital
Content 2, which shows patient selection and demograph-
ics, http://links.lww.com/PRSGO/C360.) Patients whose
surveys included quantitative opioid consumption data
but excluded other data (eg, satisfaction rating and multi-
modal analgesia use) were excluded from those respective
secondary analyses only. Patients were not excluded for
using opioids preoperatively.

Data Analysis

The primary outcome was measured by the average
number of opioid pills prescribed in a single prescription.
All other results were evaluated as secondary outcomes.
Patients whose procedure occurred before the interven-
tion (preintervention group) were compared to patients
whose procedure occurred after initiating the interven-
tion (postintervention group). In addition, patients whose
opioid prescriptions were written by a plastic surgery pre-
scriber (plastic surgery group) were compared to patients
whose prescriptions were written by other prescribers
(other group).

Data analysis was performed using GraphPad Prism
7.03 software (GraphPad Software Inc). Data were com-
pared using a two-way analysis of variance (ANOVA) with
Tukey post hoc test following verification of normality and
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similar variance. Due to the large amount of negative skew
in the survey data (pain management and communication
scores), these data were compared using Kruskal-Wallis
nonparametric tests. A P level of 0.05 was considered
significant.

Study Population

The average age of the preintervention group was 51
(range, 17-91; 95% CI, 49-52), while the average age
of the postintervention group was 47 (range, 18-82;
95% CI, 45-50). Among the preintervention group,
76.4% identified as women. Among the postinterven-
tion group, 75.2% identified as women. The preinter-
vention cohort had a greater percentage of inpatients
(56.3%) than the postintervention cohort (45.1%). The
average length of stay for the preintervention cohort
was 2.5+4.9 days with a median of 1 day (range, 0-38;
95% CI, 0-3), and the average length of stay for the pos-
tintervention cohort was 1.1+1.8 days with a median of
0 days (range, 0-8; 95% CI, 0-2). Preoperative opioid
use was reported by 13.7% of the preintervention group
and 12.8% of the postintervention group. (See figure,
Supplemental Digital Content 2, http://links.lww.com/
PRSGO/C360.)

Compared to survey respondents, nonrespondents
were of similar characteristics but had a slightly higher
female predominance. (See figure, Supplemental Digital
Content 3, which shows nonresponder analysis, http://
links.lww.com/PRSGO/C361.)

Opioid Prescribing and Consumption Patterns

The average number of pills prescribed per patient
for the plastic surgery group decreased by 25% after the
intervention [19.3+9.5 pills (27.4+£13.5 oral morphine
equivalents [OMEs]) to 15.0+9.0 pills (22.7+13.6 OMEs),
P =0.001], while the average number of pills prescribed
for the other group remained the same [33.5+28.9 pills
(50.6+£43.6 OMEs) to 28.9+26.1 pills (38.4+34.7 OMEs),
P = 0.472]. In addition, the plastic surgery service pre-
scribed fewer opioid pills than other surgical services
both before [19.3+9.5 pills (27.4+13.5 OMEs) versus
33.5+28.9 pills (50.6+43.6 OMEs), P < 0.001] and after
[15.0+9.0 pills (22.7+£13.6 OMEs) versus 28.9+26.1 pills
(38.4+34.7 OMEs), P = 0.01] the intervention. After the
intervention, significantly more patients were prescribed
an amount that was recommended by the opioid prescrib-
ing guideline (34% versus 19%, P=0.0007).

The average number of opioid pills consumed by
patients during the 1-month post-discharge period did not
change for either the plastic surgery group [10.6+13.0
pills (15.1+18.5 OMEs) to 8.2+10.3 pills (12.4+15.6
OMEs), P = 0.147] or the other group [14.2+19.7 pills
(21.4+29.7 OMEs) to 9.8+12.4 pills (13.0+16.5 OMEs), P
=0.279] after intervention. In addition, the identity of the
prescribing service had no effect on consumption amount
either before (P=0.062) or after (P=0.268) intervention.
The average number of unused pills also did not change
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in the other group or in the plastic surgery group after
intervention (Fig. 2).

Patient Satisfaction

For the plastic surgery group, average patient satis-
faction with pain control was unchanged after interven-
tion (8.6+2.1 to 8.6x2.1; P> 0.99). Similarly, average
patient satisfaction with pain control for the other group
did not change significantly after intervention (8.1+2.3
to 8.8+1.7; P > 0.99). In terms of patient satisfaction
with communication, neither the plastic surgery group
(9.6+1.2 to 9.5+1.5; P > 0.99) nor the other group
(9.1+1.7 to 8.8+2.5; P> 0.99) had a significant change
after intervention (Fig. 3).

Refill Rate

For the plastic surgery group, there was a total of 50
refills among 364 patients preintervention and 21 refills
among 105 patients postintervention (14% to 20%; P =
0.33). For the other group, there were 10 refills reported
by 64 patients preintervention and eight refills reported by
28 patients postintervention (16% to 29%; P = 0.15). No
difference was found in the refill rate between the plastic
surgery group and the other group before (P = 0.327) or
after (P = 0.327) intervention. (See figure, Supplemental
Digital Content 4, which shows refills and additional drugs,
http://links.Iww.com/PRSGO/C362.)

Multimodal Analgesia Prescribing

Postintervention, fewer patients in the plastic sur-
gery group were prescribed only opioids for pain control
compared to preintervention (17.9%-7.6%; P = 0.01),
and more patients were prescribed two nonopioid anal-
gesics (27.5%—-42.9%; P = 0.003) in addition to opioids.
Furthermore, a greater proportion of plastic surgery
group patients received a scheduled acetaminophen pre-
scription postintervention (54.7%-71.4%; P = 0.002). In
contrast, patients in the other group saw no significant
change in the rate of multimodal analgesia use or in the
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usage rate of any individual nonopioid pain medication.
(See figure, Supplemental Digital Content 4, http://links.
Iww.com/PRSGO/C362.)

Current prescribing practices after surgery are impor-
tant contributors to opioid waste, diversion, and help fuel
the opioid epidemic.”?** We previously demonstrated
that plastic surgery patients are significantly overpre-
scribed opioids, with 52% of opioid pills prescribed at
discharge for plastic surgery procedures going unused,
resulting in over 30,000 unused pills per year at one insti-
tution.? Guidelines and protocols aimed at standardizing
and reducing opioid prescribing for plastic surgery proce-
dures are, therefore, critical. In this study, we implemented
a straightforward, procedure-specific opioid-prescribing
guideline based on average opioid consumption per pro-
cedure type and found that it was effective at reducing the
average prescription size by 4.3 pills (4.7 OMEs) or 25%
of the average opioid prescription. The plastic surgery
service was the primary service for 1579 patients in the
2020 fiscal year, indicating that adherence to these pre-
scribing guidelines potentially reduces opioid waste in 1
year from one surgical department by 6789 (7421 OME:s)
pills. Crucially, our prescribing guideline was likely able
to reduce opioid prescription size without sacrificing the
quality of patient satisfaction or pain control.

We compared patients with plastic surgery prescrib-
ers to patients with prescribers from other services
and found that prescription sizes in the other group
remained unchanged after the intervention date, con-
firming that the reduction in opioid prescribing was a
result of our intervention. Of note, patients in both the
plastic surgery group and the other group underwent the
same procedures; the difference being whether the pre-
scribing prescriber had been given the guidelines (plas-
tic surgery group) or not (other group). Additionally,
even before intervention, plastic surgery prescribers
prescribed significantly fewer opioids for the same pro-
cedures than other surgical services, although patient
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opioid consumption did not differ between groups. The
consistency in opioid consumption regardless of guide-
line implementation and prescribing service indicates
that excess opioid prescribing can be reduced without
impacting the number of pills patients need to consume
to achieve adequate pain control, a takeaway that is fur-
ther supported by the consistency of patient satisfaction
before and after guideline implementation. These find-
ings suggest a lack of strong interdisciplinary commu-
nication and education regarding pain management,
resulting in disparate outcomes even though care of

patients was shared between services.” Standardization
of opioid and multimodal analgesia prescribing guide-
lines, therefore, needs to involve input and coordina-
tion from all disciplines in order to have the greatest
impact.

The present prescribing guidelines are not the first to
explore the concept of standardizing opioid prescribing.
Indeed, multiple studies and initiatives have examined
the impact of different strategies for reducing opioid pre-
scribing or consumption. For example, the Plastic Surgery
Initiative to provide Controlled Analgesia and Safe
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Surgical Outcomes suggests an analgesic regimen based
on qualitative factors, such as tissue type, multisite surgery,
complex dissection, and opioid naivete.'” Although this
protocol successfully reduced both prescription amount
and size, it may require a significant time and resource
investment for prescribers to replicate and implement a
similar formula. The strength of our intervention is that
it is simple, yet specific, involving only one variable—pro-
cedure type.

In addition, the guidelines presented also recom-
mended the incorporation of multimodal analgesia into
post-discharge pain medication regimens, and this success-
fully resulted in increased nonopioid analgesic prescrib-
ing and utilization. These findings illustrate that minimal,
simple interventions can have a significant impact on pre-
scribing practices.

The authors acknowledge several limitations. This
study was performed with the patient population of a
single academic center’s plastic surgery department,
which may limit the study cohort’s diversity and sample
size. While a larger sample size may have identified addi-
tional conclusions, we were, nonetheless, able to identify
meaningful differences from the population studied. Our
control group of nonplastic surgery prescribers is imper-
fect because it does not take into account potential differ-
ences among departmental prescribing patterns, which
could confound this study. While an intradepartmental
control group would have addressed this shortcoming,
that, too, is imperfect due to potential differences in
prescribing among individuals. We also did not exclude
patients who were taking opioids preoperatively or who
received perioperative nerve blocks and pain pumps,
which could have impacted their postoperative prescrip-
tion opioid consumption. We attempted to reduce recall
bias by informing patients preoperatively that they would
be asked about postoperative opioid use, but note that
this may have, conversely, influenced patient behavior in
terms of opioid consumption and reporting. Notably, the
patient-reported outcome measure domains of our sur-
vey (ie, satisfaction with pain control and provider com-
munication) were not tested by a standardized validation
protocol or pilot study, thus limiting the meaningfulness
of the conclusion drawn from those results. Although
plastic surgery prescribers were encouraged to follow the
guideline via a one-time communication which resulted
in a 34% adherence rate, a significant reduction in over-
prescribing was still observed, demonstrating the poten-
tial promising impact with an even higher adoption rate.
Additionally, the median length of stay is significantly
different for the preintervention and postintervention
cohorts, which may have influenced the number of opi-
oids that patients consume post-discharge. This was likely
aresult of the university ordinance limiting elective oper-
ations that would require an inpatient stay during the
COVID-19 pandemic. Given the limited sample size, we
were unable to perform a meaningful subgroup analysis
based on procedure type or length of stay. This could have
addressed this shortcoming by providing a more specific
view of how guideline implementation affected opioid

PRS Global Open © 2023

prescription and consumption patterns of patients within
each individual procedure. However, we observed no
statistical differences in post-discharge opioid consump-
tion between the two groups. Furthermore, the opioid
prescription refill rates before and after the intervention
showed no statistical significance despite an increase for
patients of both plastic surgery and other surgical ser-
vices. It is possible that this negative result may be due
to a lack of statistical power, and we, therefore, recom-
mend that the refill rate data be interpreted cautiously.
Although our guideline was created using data collected
from a retrospective chart review, it does not include a
comprehensive list of procedures performed by our plas-
tic and reconstructive surgery department. We included
only those procedures with enough preexisting data to
inform evidence-based guideline creation. Furthermore,
the presented work inherently siloes patients into a pre-
scription amount based on the singular characteristic that
is considered: procedure type. It can be expected that a
model that inputs more of a patient’s unique character-
istics might be more sensitive to each patient’s individual
pain control needs. However, because of its simplicity,
this type of single-input strategy can be readily adapted to
other plastic surgery services and other surgical special-
ties for immediate impact.

A surgeon-led movement to improve opioid steward-
ship represents a crucial strategy in addressing the ongo-
ing opioid crisis. The prescribing guidelines introduced
in this study are one method of promoting opioid stew-
ardship by providing easy-to-follow recommendations
that restrict the outflow of excess opioid pills into the
community. Potential benefits of this model include
decreased overprescribing, opioid waste, and risk of opi-
oid diversion without sacrificing performance in patient
pain management and satisfaction. The simplicity in the
formulation of this protocol could also allow other surgi-
cal departments to use it as a template for rapid interven-
tion in their prescribing practices while further research
is performed on a more comprehensive prescribing
protocol. Given the correlation between opioid over-
prescription, diversion, and overdose deaths, such swift
action may lessen the health burden on our patients and
community.
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