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Abstract

Introduction Managing postoperative pain requires an individualized approach in order to balance adequate pain control
with risk of persistent opioid use and narcotic abuse associated with inappropriately outsized narcotic prescriptions. Shared
decision-making has been proposed to address individual pain management needs. We report here the results of a quality
improvement initiative instituting prescribing guidelines using shared decision-making and preoperative pain expectation
and management education to decrease excess opioid pills after surgery and improve patient satisfaction.

Methods Pre-intervention prescribing habits were obtained by retrospective review perioperative pharmacy records for
patients undergoing general surgeries in the 24 months prior to initiation of intervention. Patients scheduled to undergo
General Surgery procedures were given a survey at their preoperative visit. Preoperative education was performed by the
surgical team as a part of the Informed Consent process using a standardized handout and patients were asked to choose the
number of narcotic pills they wished to obtain within prescribing recommendations. Postoperative surveys were administered
during or after their 2-week postoperative visit.

Results 131 patients completed pre-intervention and post-intervention surveys. The average prescription size decreased
from 12.29 oxycodone pills per surgery prior to institution of pathway to 6.80 pills per surgery after institution of pathway
(»<0.001). The percentage of unused pills after surgery decreased from an estimated 70.5% pre-intervention to 48.5%
(» <0.001) post-intervention. 61.1% of patients with excess pills returned or planned to return medication to the pharmacy
with 16.8% of patients reporting alternative disposal of excess medication. Patient-reported satisfaction was higher with
current surgery compared to prior surgeries (p <0.001).

Conclusion Institution of procedure-specific prescribing recommendations and preoperative pain management education
using shared decision-making between patient and provider decreases opioid excess burden, resulting in fewer unused
narcotic pills entering the community. Furthermore, allowing patients to participate in decision-making with their provider
results in increased patient satisfaction.
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Graphical abstract
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Managing postoperative pain for outpatient procedures is a
difficult art form. In 1995, the American Pain Society intro-
duced “pain as a fifth vital sign.” In the decade that followed,
the sale of opioids increased fourfold with a parallel increase
in opioid overdose deaths [1]. Opioids have become a main-
stay of the postoperative pain regimen.

Deriving an algorithm for narcotic prescription has
proved to be an elusive task. Understanding a patient’s
postoperative pain management needs requires a thorough
evaluation of inherent pain of the procedure as well as the
patient’s prior sensitization, expectation and tolerance of
pain, and response to medication. This difficult calculus
is exacerbated by a push to increase outpatient surgery,
requiring surgeons to predict postoperative pain require-
ments preoperatively. This has historically resulted in vast
overprescription of narcotic pain medication. Development
of prescribing guidelines and preoperative patient educa-
tion has been recommended by the American College of
Surgery and the Michigan Opioid Prescribing Engagement
Network [2, 3]. Vilkins et al. found that using a visual aid
for standardized preoperative education and a shared deci-
sion-making model resulted in significantly fewer morphine
equivalents prescribed upon discharge following hysterec-
tomy at their institution [4].

We hypothesized that this novel model could be extended
to common general surgery procedures within our institu-
tion and that engaging patients in their pain management
with preoperative education and allowing them to choose
the number of narcotic pills they would receive postop-
eratively would decrease the number of opioid pills pre-
scribed and increase patient satisfaction. The goals of this
Quality Improvement project were to develop standardized
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maximum narcotic prescribing guidelines for common gen-
eral surgery procedures, decrease our overall narcotic pre-
scribing and use, increase patient satisfaction through shared
decision-making and improved preoperative counseling, and
to set a standard that can be modified and applied to other
surgical departments within our institution and hospital
system. We report here results of a Quality Improvement
project after instituting patient-centered perioperative pain
management planning.

Methods

The primary intention of this project was Quality Improve-
ment with the collection of data serving to monitor the pro-
cess and effectiveness of the intervention. According to insti-
tutional guidance at the time of the initiation of this project,
under these circumstances, an Institutional Review Board
(IRB) determination was not required. Per institutional pol-
icy, after initiation of a project no further IRB determination
will be granted.

Pre-intervention prescribing habits

Prior to instituting the quality improvement intervention,
the scope of the problem was evaluated by determining the
pre-intervention prescribing habits of the Department of
General Surgery. A list of cases performed by staff General
Surgeons from 12/31/2018 to 12/11/2020 was obtained from
the hospital’s Surgical Scheduling System (S3; Eisenhower
Army Medical Center; 2.3). Surgeries with perioperative
pain management pathways such as bariatric surgery and
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Enhanced Recovery After Surgery (ERAS) were excluded.
Additional exclusion criteria were anorectal cases, endo-
scopic procedures, and multiple procedures performed on
separate body parts unless commonly paired (such as breast
and axillary surgery or bilateral inguinal hernias). Periop-
erative pain medication prescriptions were obtained from
the Pharmacy Data Transaction Service (PDTS) through
the Defense Health Agency (DHA) Pharmacy Analytics
Support Section (PASS) using AHFS codes 280804 (non-
steroidal anti-inflammatory agents), 280812 (opiate partial
agonists), 280892 (analgesics and antipyretics, misc), and
280808 (opiate agonists) for 636 patients. The periopera-
tive period was defined as 7 days prior to surgery to 30 days
following surgery. Prescriptions with non-analgesic indica-
tions, such as aspirin 81 mg, were excluded. Number of pills
and dosages were recorded for all narcotic and non-narcotic
perioperative medications as well as any refills or additional
pain medications prescribed by outside providers within the
perioperative period.

The number of pills prescribed was then evaluated by
individual procedure to determine median, mode, and range
as well as rate of additional prescriptions or refills required.

Perioperative pain expectations and management

A preoperative survey was offered to general surgery
patients scheduled for elective surgery at a preoperative
appointment to elicit pain history and expectations. Satis-
faction with pain control from prior surgeries was measured
using a 5-point Likert scale ranging from very dissatisfied to
very satisfied. Exclusion criteria were undergoing surgery
for which narcotics were not typically prescribed includ-
ing lipoma excision and endoscopy, or where the procedure
was unknown preoperatively, such as exam under anesthe-
sia. General Surgery residents and staff surgeons counseled
patients on postoperative pain expectations and management
using a standardized handout during the informed consent
process. The standardized handout included information on
non-narcotic medications such as acetaminophen and ibu-
profen, cold and heat therapy, and mindfulness techniques.
Patients were offered the opportunity to choose the number
of oxycodone pills they would be prescribed postoperatively
within a range based on the type of procedure and expected
pain levels. Prescribing recommendations were determined
using the University of Michigan Department of Surgery
guidelines and best available literature sources. These guide-
lines were approved by a quorum of Department of General
Surgery staff surgeons. The number of pills that each patient
elected to receive was annotated in their history and physi-
cal and on a Pain Management Plan that was included in
their perioperative chart. The Pain Management Plan was
given to the patient in the post-anesthesia care unit (PACU)
upon discharge. The number of oxycodone pills chosen was

prescribed at time of discharge as well as a standard pre-
scription of acetaminophen and ibuprofen as long as there
were no medical contraindications. A second survey was
then administered at their postoperative appointment or
via telephone following their postoperative appointment
(median day 16; range postoperative day 5-97) regarding
postsurgical pain experience and satisfaction. The number
of pills prescribed was confirmed through electronic health
record pharmacy records. Postoperative pain management
concerns were recorded by patient admission on the post-
operative survey and through review of records for clinic
appointments, emergency department visits/hospital read-
missions, and telephone consult encounters dated within
30 days of the procedure. Areas of concern regarding to
patient care were reported to the surgical team to address.
As a Quality Improvement initiative, the intervention, the
institution of the standardized Pain Management Plan, was
recommended for providers to use in all patients, regardless
of their intent to answer the surveys.

Statistical analysis

The primary outcome was average prescription size before
and after institution of the quality improvement pathway.
Secondary outcomes were the percentages of unused pills
after surgery reported by patients post-intervention com-
pared to a theoretical model that was based on the depart-
ment’s historical pre-intervention prescribing habits by
surgery, percentage of patients who returned or planned to
return excess narcotic pills to the pharmacy, and patient-
reported satisfaction. Analysis was done using R program-
ming software and all p values less than 0.05 were consid-
ered statistically significant. Wilcoxon signed-rank test with
continuity correction testing was used to compare pre- and
post-intervention prescription size as well as excess pills
prescribed pre- and post-intervention and satisfaction. This
was used due to the non-parametric nature of the variables as
determined by Shapiro—Wilk test demonstrating significant
departure from normality of the data. Pearson’s y? test with
Yate’s continuity correction was used to compare rate of
additional narcotic prescriptions required in pre- and post-
intervention populations.

Results

Pre-intervention prescribing habits

Over the period of 12/31/2018 to 12/11/2020, 638 Gen-
eral Surgery cases were evaluated. Prescription records
were available for 629 cases. Narcotics were prescribed

postoperatively by General Surgery residents and attend-
ings in 88.55% (557/629 patients) and 89.83% (565/629)

@ Springer



2256

Surgical Endoscopy (2023) 37:2253-2259

of patients were written for a narcotic prescription by any
provider in the perioperative period (defined as 7 days
before surgery to 30 days after surgery).

The most commonly prescribed narcotic was oxyco-
done, which was prescribed after 84.58% of surgeries
(532/629). The number of pills prescribed postoperatively
ranged from 3 to 260 pills. After removing two patients
with documented sole provider contracts whose pain regi-
men was prescribed by or in conjunction with the sole
provider the number of pills prescribed postoperatively
ranged from 3 to 30 pills. When liquid oxycodone was
prescribed the range was 60-300 ml (equivalent to 12-60
pills). The median number of pills prescribed was 12 oxy-
codone pills with 10 pills most commonly prescribed. The
median liquid oxycodone prescription was 180 ml (equiva-
lent to 36 pills) with 300 ml (equivalent to 60 pills) most
commonly prescribed.

Table 1 Summary descriptive of variables analyzed

Median IQR p value

Post-intervention prescribing habits

Overall 131 patients responded to both preoperative and
postoperative surveys (68 female, 51.5% vs 63 male,
48.5%). Median prescription size decreased from 12 oxy-
codone pills per surgery prior to institution of pathway to 5
pills per surgery after institution of the pathway (p <0.001,
Table 1, Fig. 1). The percentage of unused pills after sur-
gery decreased from 70.5% pre-intervention to 48.5% post-
intervention (p <0.001). Furthermore, patient-reported
satisfaction with pain management was higher with current
surgery compared to prior surgeries they had experienced,
with median score of 5 (very satisfied) after current sur-
gery compared to median score of 4 (satisfied) with prior
surgeries (p <0.001, Fig. 2). There was no increase in the
number of patients who required refill or additional narcotic
prescription within the perioperative period (14.67% pre-
intervention vs 6.10% post-intervention, p=0.013). While
6 patients (4.6%) required an unplanned visit to the General
Surgery clinic or Emergency Department for postoperative
issues, only 3 (2.3%) patients cited surgical pain as the rea-
son for their return. 90.1% and 75.6% of patients reported
taking acetaminophen and ibuprofen as a non-narcotic
adjunct, respectively (6.1% and 19.8% report not taking or
being prescribed. 3.8% did not answer.).

Previous surgery satisfaction 4 1
Current surgery satisfaction 5 0 <0.01
Pills prescribed pre-intervention 12 5 Discussion
Pills prescribed post-intervention 5 7 <0.01
Excess pills per prescription pre-interven- 10 4.25 Opioids, such as oxycodone, are mainstays of postopera-
tion . o . tive pain management with 76-92% of patients receiving
Excess pills per prescription post-interven- 2 5 <001 parcotic prescription following surgery [5]. This is con-
tion . . . . g o .
sistent with the pre-intervention prescribing habits at our
Fig.1 Prescription size by Prescription Size By Surgery
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Fig.2 Reported patient satis-
faction for current surgery vs
previous surgery 120
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institution, in which we found that 10% of patients received
no narcotics within the perioperative period. Prescription
of opioids postoperative and the size of the prescription are
known risk factors for development of prolonged opioid use,
with reported rates of prolonged use of 0.4—14%. However,
the definition of prolonged use is controversial, ranging from
continuous use greater than 90 days to single additional pre-
scription within 60 days of one year anniversary of surgery,
which makes understanding the true extent of the issue dif-
ficult [6-10].

Reasons for opioid overprescribing are likely multifac-
torial, with proposed reasons including a desire to avoid
readmission or repeat presentation for refill, knowledge that
patients rate overall care based on the level of postsurgical
pain and awareness of publically available physician ratings,
restrictions on opioid prescribing leading to larger initial
prescriptions due to increased time and effort associated
with writing refills, and early inadequate pain control as a
risk factor for the development of persistent postsurgical
pain [7, 11, 12]. Due to the increased emphasis of pain con-
trol since the 1990s and patient satisfaction as a measure of
the quality of medical care provided, opioids have become a
central component of postoperative pain regimens. However,
very little emphasis is placed on medical education to inform
providers about prescription size.

A survey of surgical attending physicians and residents
at one institution found that 32% of residents report that
they received formal education on postoperative prescribing
in medical school and only 16% reported training in resi-
dency [13]. The most influential factor that residents cited
as affecting their prescribing habits were staff surgeons. Yet,
only 12% of staff surgeons reported comfort with their own
prescribing habits [11].

A tendency towards overprescribing is further exac-
erbated by a greater push towards same-day surgery to
decrease cost and preserve valuable hospital resources. This

Patient Satisfaction

Dissatisfied Neither Satisfied or Satisfied Very Satisfied
Dissatisfied

M Current surgery satisfaction

results in shorter period of time for surgeons to determine
a patient’s individual pain response to surgery. As a result,
postoperative narcotic prescriptions have historically been
oversized, with 67-92% of patients reporting having unused
opioids [1, 14, 15], which results in 43-72% of prescribed
opioid pills being leftover after surgery [2].

Excess opioids after surgery both contributes to long-term
use and creates unused opioids for diversion [1]. Among
patients who report excess narcotics, few reported actual
or anticipated disposal of extra medications. Historically,
60-70% of patients report saving extra narcotic medication
for future use [1, 14, 15]. A self-administered survey in a
pediatrician office found that 9.5% of patients kept excess
pills for future use of others with 7.1% reporting they would
give leftover opioid pills to adolescents to manage pain
[15]. In our study, we found that we saved 32.8% of leftover
pills from being distributed and decreased the percentage of
unused opioids after surgery by 53.7%.

Compared to our department’s historical average, insti-
tuting prescribing recommendations and preoperative
education decreased our overall opioid prescription sig-
nificantly with improved patient satisfaction and without
increasing the burden on the Emergency or General Sur-
gery departments. This is consistent with Anderson et al.
who found that opioid-sparing protocols do not decrease
patient satisfaction compared to standard of care [16]. We
also hypothesize that this improvement in satisfaction is
related to preoperative emphasis on pain expectations and
patient autonomy due to institution of shared decision-
making. This is in alignment with Vilkins et al., which
found that shared decision-making led to decreased nar-
cotic prescription without compromising on patient satis-
faction [4]. Barry and Edgman-Levitan wrote in 2012 that
shared decision-making is “the pinnacle of patient-cen-
tered care” highlighting that “the most important attrib-
ute of patient-centered care is the active engagement of
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Fig. 3 Patient perception of
who should decide vs who did
decide the number pills to be
prescribed

patients” [17]. Patient autonomy is well established as one
of the 4 key medical ethical principles and patients desire
to be allowed to participate in this decision-making. In
our experience, when asked who should choose the num-
ber of pills prescribed 78% of patients believed it should
be a joint decision between their surgeon and themselves
compared to 17% who thought the decision should be
made by the surgeon and 5% who thought the decision
should be made by the patient (Fig. 3). Allowing patients
to contribute to their prescription size can further contrib-
ute to decreasing excess narcotics, as 55.5% of patients in
our study chose fewer than the maximum number of pills
allotted.

Despite this significant improvement, 48.5% of pre-
scribed pills remained unused. However, 77.9% of patients
reported that they had disposed or had a plan for disposal
of excess narcotic pills. This is in stark contrast to the
reported literature, where nearly 70% of patients kept or
planned to keep excess pills [1, 14, 15].

Limitations of this study include lack of a true control
group and potential recall bias, especially for the patients
who reached at the extreme of the postoperative survey
window. Observer bias may be of particular concern as
some patients were reached via phone encounter by a pro-
vider rather than given directly to the patients to complete
independently as originally intended. In order to institute
this quality improvement project to all patients, the pre-
intervention cohort was evaluated retrospectively as a
theoretical model based on historical prescribing habits
rather than individually measured.

Conclusion

Preoperative pain education and prescribing recommenda-
tions with shared decision-making significantly decreases
opioid prescription without decreasing patient satisfac-
tion, resulting in significantly fewer unused opioid pills
available in the community. However, further work can be
done to refine prescribing guidelines in order to decrease
excess narcotics. Our study demonstrates a novel approach
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Who Should Decide How Many Pills?

Who Did Decide How Many Pills?

® You = You

= Your surgeon

= Your surgeon

You and your
surgeon together

You and your
82% surgeon together

that can be instituted in a wide variety of elective surgical
procedures.
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