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Background:Multimodal perioperative patient education and expectation-setting can reduce post-operative opi-
oid use while maintaining pain control and satisfaction. As part of a quality-improvement project, we developed
a standardized model for perioperative education built upon the American College of Surgeons (ACS) Safe and
Effective Pain Control After Surgery (SEPCAS) brochure to improve perioperative education regarding opioid
use and pain control.
Material and methods: Our study was designed within the Define, Measure, Analyze, Improve, Control (DMAIC)
quality-improvement framework. Patients were surveyed about the adequacy of their perioperative education
regarding pain control and use of prescription opioidmedication. After gathering baseline data, amultimodal ed-
ucational intervention based on the SEPCAS brochure was implemented. Survey responses were then compared
between groups.
Results: Twenty-seven subjects were included from the pre-intervention period, and thirty-nine were included
from the post-intervention period (n=66). Those in the post-intervention period were more likely to report re-
ceiving the appropriate amount of education regarding recognizing the signs of opioid overdose and how to
safely store and dispose of opioid medications. The majority of patients who received the SEPCAS brochure re-
ported that it was useful in their post-operative recovery and that it should be given to every patient undergoing
surgery.
Conclusions: The ACS SEPCAS brochure is an effective tool for improving patient preparation to safely store and
dispose of their opioid medication and recognize the signs of opioid overdose. The brochure was also well re-
ceived by patients and perceived as an effective educational material.

© 2023 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Preparing patients to safely manage their pain and prescription opi-
oids after surgery is critical amidst aworsening opioid crisis.Whilemost
opioid overdose deaths are due to synthetic opioids like fentanyl, about
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a third of deaths involve prescription opioids [1]. of the deaths involving
prescription opioids, up to 11 % involve an opioid prescribed by a sur-
geon [2]. After surgery, up to 15 % of opioid naïve surgical patients tran-
sition to chronic opioid use [3–9], Surgeons and their colleagues thus
have an important role to play in addressing theworsening opioid crisis
by providing their patients with evidence-based resources and educa-
tion designed to help them manage their post-operative pain in a safe
and effective manner.

Prior studies have shown patient education and expectation-setting
empowers patients to reduce opioid use after surgery while maintain-
ing patient pain control [10–13]. and satisfaction [14]. Patients consis-
tently report that pre-operative pain management education is useful
[13,15], and ask that it should be standard practice [16]. However,
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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prior studies have used institution-specific educational materials and
varied widely in their delivery of patient education.

In 2018, the American College of Surgeons (ACS) integrated the best
practices and evidence from the literature and developed the Safe and
Effective Pain Control After Surgery (SEPCAS) patient education bro-
chure as part of their Strong for Surgery initiative [17]. The Strong for
Surgery initiative is a bundle of checklists and patient education mate-
rials to improve surgical outcomes. The SEPCAS brochure provides pa-
tients with recommendations for pain management strategies, the use
of non-opioid and opioid medications, and important information on
the safe storage and disposal of opioids.

At our institution, a prior study identified three gaps in our existing
patient education process: pre-operative expectation setting around
post-operative pain, strategies for managing post-operative pain (in-
cluding the use of opioidmedications), and the importance of appropri-
ate opioid disposal [18]. The object of the current study was to
implement a quality improvement intervention using the Define, Mea-
sure, Analyze, Improve, and Control (DMAIC) methodology to target
these gaps. We aimed to 1) improve our process of patient education
and expectation-setting regarding perioperative pain management
and the appropriate use and disposal of prescription opioids and 2) to
evaluate the ACS SEPCAS brochure as an educational material and iden-
tify opportunities for further refinement.

Methods

We designed and evaluated our quality improvement intervention
using the DMAIC framework. DMAIC is a data-driven quality strategy
derived from industry quality improvement methodology that has
beenused in healthcare to address important qualitymetrics such as pa-
tient satisfaction [19], reduction in hospital acquired infections [20], and
optimization of post-operative opioid prescription practices [21]. The
five phases of DMAIC are defining the problem and improvement activ-
ity (‘Define’), measuring baseline process performance (‘Measure’),
analyzing the existing process to determine the root causes of variation
(‘Analyze’), improving the process by addressing the root causes
(‘Improve’), and controlling the improved process and future process
outcomes (‘Control’) [22].

Define phase
Current literature and establishing feasibility

After we defined our gaps in the existing patient education process
in our prior study [18], we conducted a literature search on educational
Table 1
Existing literature on studies delivering patient education on post-operative pain managemen

Standardized
and widely
available
material

Verbal
instruction

Written
instruction

Video
instruction

Pre- and
Post-op
instruction

Chen et al. [27] x x x x

Hartford et al. [15] x x x

Syed et al. [11] x x

Angioli et al. [31] x x

Sabesan et al. [32] x x x

O'Donnell [35] x x

Van Dijk et al. [34] x

Current study x x x x
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practices utilized in perioperative opioid education. We analyzed each
article and identified the content used and how the education was de-
livered based on evidence-based practices (Table 1). We also met with
surgeons, clinic and hospital nurses, pharmacists, and staff to identify
feasibility and preference of integrating a QI intervention into their
workflow.

Quality improvement intervention
Based on our literature search and initial discussions, we designed

an intervention that leveraged the consensus and evidence-based ACS
SEPCAS brochure and used evidence-based best practices for patient ed-
ucation including multimodal education, reinforcement through multi-
ple sessions, and personalized education tailored to individual patients
[23,24].Our intervention consisted of the following components: 1)pre-
operative verbal education delivered by nurses in clinic and structured
around the SEPCAS brochure in addition to providing patients with
the physical brochure, 2) postoperative, pre-discharge verbal counsel-
ing by discharge pharmacists using the SEPCAS brochure to reinforce
key concepts. Verbal educational materials (Appendices 1 and 2) were
based on the ACS Strong for Surgery Safe and Effective Pain Control
Screening Checklist. [25]

Setting and participants
We evaluated our intervention at two general surgery clinics in

an academic health system. All English-speaking, adult patients
(age ≥ 18) undergoing major abdominal surgery (defined as an opera-
tion involving the surgical entrance of the abdominal cavity with a hos-
pital stay of at least 24 h) were eligible for inclusion. Patients who
required interpreter services or who were admitted directly to the hos-
pital without a pre-operative clinic visit (e.g., through the emergency
department) were excluded from this study. The study was approved
by the University of Utah Institutional Review Board (IRB_00133785).
Informed consent was obtained from all participants.

Implementation personnel
A total of nine surgeons (four colorectal, two surgical oncologists,

and three general surgeons) performed the operations on the patients
involved in this study. At each of the two clinic locations, there was
one nurse lead who performed the majority of the nurse-directed pre-
operative education and survey distribution who was assisted by 1–2
other nurses at each location. The pharmacist-led education at hospital
discharge was performed by the two clinical pharmacists listed as au-
thors in this manuscript.
t and safe opioid use. “x” indicates “yes”.

Control and
intervention

Results

No education vs. education Experimental group reported less post-op pain and
had superior functional ability

No education vs. education No difference in average post-op pain scores,
post-intervention group used significantly less opioids

No education vs. education Those in experimental group consumed less narcotics
and stopped narcotic use sooner

Written education vs.
verbal education

Those in written education group had better
satisfaction with information and fewer hospitalized
days and daily pain medications

No education vs. education Patients in education group used less opioid
medications, had slightly higher post-op pain scores,
but better functional ability scores

No education vs. education Those in education group had better understanding of
potential opioid side effects

No education vs. education Those in education group used similar amount of
opioids, but reported better pain control

No education vs. education See results
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Evaluation tools
To evaluate our intervention, we developed a paper-based survey to

be administered to patients in the pre-intervention and post-
intervention periods. The survey asked all patients about their expecta-
tions about surgery and their post-operative recovery, satisfaction with
pain management, pain scores, and clinical history of comorbidities as-
sociated with opioids and pain (Appendix 3). The survey was based on
questions asked in the ACS SEPCAS brochure “Safe Pain Control Patient
Evaluation” and patients provided answers on a 7-point Likert scale,
ranging from 1 (“A lot less”) to 7 (“A lot more”) with the neutral option
number 4 in themiddle being “Nomore or less” [17].We further refined
the questions using iterative pilot-testing with surgeons, nurses, staff,
and patients. Pain scores were measured using the Revised American
Pain Society Patient Outcome Questionnaire (APS-POQ-R) which asks,
“How often were you in severe pain during the first week after sur-
gery?” on a scale of 0 % to 100 %, with 0 % being never, and 100 %
being always [26].We combined survey datawith electronicmedical re-
cord data such as patient demographics, type of pre-operative visit (in-
person vs. telehealth), surgeon, characteristics of their surgery
(e.g., open versus laparoscopic versus robotic), indications for surgery,
and comorbidities. Opioid consumption was evaluated by calculating
morphine milligram equivalents (MME's) from their discharge opioid
prescription amount and their self-reported post-operative opioid use.
For post-intervention patients (“Improve” phase), we asked patients
an additional set of questions that asked them to evaluate the brochure
as part of their surgical experience.

Patients presenting in-person to their 2–4-week follow-up appoint-
ment were given a paper-based survey. Patients who were scheduled
for telehealth-based post-operative visits were mailed a survey in the
week preceding their appointment and then completed their survey
during their telehealth visit. Patients who completed their post-
operative visit over telehealth also received telephone reminders to
complete and return the survey. Patients did not receive any compensa-
tion for participation in the study.

Outcomes, power calculations, and statistical analysis
Our primary outcome was whether patients received sufficient in-

formation to prepare them tomanage their post-operative pain.We de-
fined this as not giving patients too little or too much information. To
evaluate our primary outcome, we a priori dichotomized survey re-
sponses into two groups: those responding “no more or less” informa-
tion needed and those responding that they would have liked either
more or less information regarding each topic. Using a Mann-Whitney
U power test we calculated the need to enroll 27 participants in the
“Measure” phase (pre-intervention) and “Improve” phase (post-inter-
vention) (total n = 54) to achieve 80 % power using a two-sided
alpha 0.05 comparison, under the assumption that the pre-
intervention groupwould report 50 % “nomore or less” information de-
sired compared to 85 % “no more or less” information desired in the
post-intervention group regarding pain control options, alternatives to
opioids, or using the lowest dose of opioids possible. The assumption
of 50 % of the pre-intervention group reporting “nomore or less” infor-
mation desired came largely from our estimation of patient satisfaction
with peri-operative education from prior and ongoing qualitative
studies and focus groups that our research team has conducted with
patients. The use of a 35 % effect size came from discussions within
the research team about what would constitute a clinically relevant
increase in sufficiency of perioperative education. Accounting for an
estimated 75 % survey response rate, we planned to recruit 36 patients
to each arm of the study.

Our secondary outcomes of interest were 1) acceptability of our in-
tervention asmeasured bywhether patients reported that they thought
the ACS SEPCAS brochure was useful in their post-operative recovery
and that it should be given to every patient undergoing surgery, 2) pa-
tient reported post-operative pain, 3) opioid consumption, and 4) satis-
faction with pain control. We also collected process outcomes to
29
evaluate the real-world feasibility and potential gaps in implementa-
tion: the percentage of eligible participants who received the education,
participant recall about receiving the education, and integration of
education into clinic and floor workflow.

Not all patients received all components of the educational inter-
vention. However, we used an intention to treat analysis for those in
the interventional arm regardless of whether they received both
components of the educational intervention or not. Missing survey
responses were not imputed and are noted in the tables. For patients
in the post-intervention period who were asked questions regarding
attitudes toward the SEPCAS brochure, responses were categorized
by whether they agreed, disagreed, or were neutral regarding the se-
ries of questions asked about the brochure. Pain scores were ana-
lyzed as continuous variables [26]. To evaluate the relationship
between adequacy of perioperative education and perioperative
pain, we separated all patients by whether they thought their peri-
operative education was adequate versus if they wanted more edu-
cation and compared their mean pain scores in the first week after
surgery.

Categorical variables were analyzed using either Chi-square or Fish-
er's exact test, as appropriate. Two-tailed t-tests were used to analyze
numerical variables. P-values <0.05were considered statistically signif-
icant. All analyses were performed using Stata 17 (College Station,
Texas, USA).

Measure, analyze, and improve phases. The “Measure” pre-
intervention phase was conducted from 9/1/2020 to 2/1/2021. During
a plannedwashout period from 2/1/21 to 2/28/21, we conducted an ini-
tial analysis of our baseline data. We also trained staff on delivering the
intervention and surveys, established anticipated flow for implementa-
tion of the intervention in surgical clinics and on the hospital floor, and
collected data on discharges.While we distributed the intervention sur-
veys in this period, we did not include them in our analysis. We col-
lected post-intervention data during the “Improve” phase from 3/1/
2021 to 8/31/2021. A flowchart of data comparing data collection and
intervention delivery in the pre- and post-intervention phases is
shown in Fig. 1.

Control phase. For the purposes of our study, we monitored the imple-
mentation of our intervention for real-world feasibility application and
expansion. Integration of the educational intervention into clinic and
discharge workflow was continuously monitored throughout the
study via periodic check-ins with the nursing staff and pharmacists re-
sponsible for providing the verbal education.

Results

A total of 93 surveyswere completed in the baseline period. Of these,
27 (29.0 %)met inclusion criteria. During the post-intervention period, a
total of 126 surveys were returned with 39 (30.9 %) meeting inclusion
criteria. To reduce the burden on clinic staff, surveys were distributed
prior to applying any exclusion criteria. Thus, we do not have a precise
survey response rate. However, when we queried nurses during the
implementation of the study, they reported that the large majority of
post-op patients returned the completed survey at the end of their
visit. Approximately half of participants were female with a mean age
of 53 years (Table 2). The pre-intervention cohort was, on average,
older than those in the post-intervention group. There were no differ-
ences between the two groups in terms of current tobacco, alcohol,
chronic prescription opioid use (defined as use of a prescription opioid
within the last year prior to their operation), chronic pain conditions,
socio-environmental factors, psychiatric conditions, or history of sub-
stance abuse. There were no significant differences between the two
groups in terms of gender, race, clinic site, or virtual vs. in-person
post-op visits. The number of days between surgery and post-op ap-
pointment was on average, longer for those in the post-interventional



Fig. 1. Flowchart demonstrating implementation of the American College of Surgeons Safe and Effective Pain Control Brochure-based intervention through pre- and post-interventional
periods.
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period. Therewere no differences between the groups in terms of surgi-
cal indication (cancer vs. non-cancer related) or surgical approach
(open, laparoscopic, or robotic).

Process outcomes. No participants in the pre-intervention group were
given the SEPCAS brochure. However, 3 (11.1 %) of the pre-intervention
participants reported receiving the brochure. All 39 (100.0 %) post-
intervention participants received the pre-operative education and bro-
chure. Due to limitations in pharmacist availability at the time of patient
discharge, 18 (46.1 %) of the post-interventional group received both
the pre-op and post-op educational materials. Nearly half of the post-
intervention participants who received only the pre-op education re-
membered receiving the brochure. Of the participants who received
both the pre- and post-op education, nearly two-thirds remembered re-
ceiving the brochure.

The ACS SEPCAS brochure as patient preparation for appropriate
painmanagement. Those in the post-intervention period trended to-
ward a larger percentage indicating adequacy of pre-operative edu-
cation compared to the pre-intervention period in every topic we
asked about (Fig. 2). However, the differences were only statistically
significant for the “recognizing the signs of opioid overdose” and
“opioid storage and disposal options” categories. Out of the 73 aggre-
gate responses in a category other than “Nomore or less” for those in
30
the pre-intervention group, 53 (72.6 %) were for wantingmore infor-
mation, and 20 (27.4 %) were for wanting less information.

Patient perception of the ACS SEPCAS brochure. The majority of par-
ticipants who received the educational intervention answered the sur-
vey questions about their perception of the SEPCAS brochure (n = 31,
80 %) Participants who did not respond to these questions indicated
that they did not remember receiving the brochure. Out of those who
answered the questions regarding the brochure (n = 31), 20 (64.5 %)
agreed that the brochure was useful for their post-operative recovery
(Fig. 3a). Twenty-two participants (71.0 %) agreed that the brochure ex-
plained well the proper way to store and dispose of opioid medication
(Fig. 3b). Fourteen participants (45.2 %) agreed that the brochure im-
proved their surgical experience compared to 14 (45.2 %) who were
neutral (Fig. 3c). Finally, 20 participants (64.5 %) agreed that the bro-
chure should be offered to every patient undergoing surgery (Fig. 3d).

Pain and its relationship to perioperative experience. Patients in the
pre-intervention period reported being in severe pain 40.2 % of the
time during their first week after surgery. Those in the post-
interventional period reported being in severe pain 44.9 % of the time
in their first week after surgery (p = 0.57).

When respondentswere stratified bywhether they thought they re-
ceived an adequate amount of information or not (regardless of

Image of Fig. 1


Table 2
Patient demographics and clinical characteristics.

Pre-intervention (n = 27) Post-intervention (n = 39) p-Value

Age (years) Mean, 95 % CI 60.6 (54.2–67.1) 51.4 (46.1–56.8) 0.03
Sex n, (%) Female 13 (48.2) 22 (56.4) 0.51
Race n, (%) White/Caucasian 26 (96.3) 38 (97.4) >0.99

Other 1 (3.7) 1 (2.6)
Active Smoker n, (%) 0 (0.0) 3 (7.9) 0.26
Current alcohol drinker n, (%) Yes 9 (33.3) 7 (18.4) 0.17
Prescription opioid use in the last year n, (%) Yes 8 (29.6) 13 (33.3) 0.75
Virtual Post Op Appt n, (%) Yes 7 (25.9) 10 (25.6) 0.98
Days between surgery and post-op visit mean, 95 % CI 21.7 (17.9–25.6) 29.9 (25.0–34.9) 0.02
Indication for operation n, (%) Non-cancer 11 (40.7) 25 (64.1) 0.06
Surgical approach n, (%) Cancer-related 16 (59.3) 14 (35.9)

Open 6 (22.2) 3 (7.7) 0.14
Laparoscopic 14 (51.9) 19 (48.7)
Robotic 7 (25.9) 17 (43.6)

Personal history of… n, (%)
Fibromyalgia 0 (0.0) 3 (8) 0.26
Chronic back pain 3 (11.5) 7 (18.4) 0.51
Headaches/migraines 9 (33.3) 6 (15.8) 0.10
Sexual abuse 2 (8.0) 3 (7.9) 1.00
Depression 12 (44.4) 12 (31.6) 0.29
Anxiety 9 (33.3) 13 (35.1) 0.88
Attention deficit disorder 1 (3.8) 5 (13.2) 0.39
Obsessive compulsive disorder 2 (8.0) 3 (7.9) 1.00
Schizophrenia 0 (0.0) 1 (2.6) 1.00
Alcohol abuse 1 (4.0) 1 (2.6) 1.00
Opioid abuse 0 (0.0) 0 (0.0)
Illicit drug use 0 (0.0) 2 (5.3) 0.51
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treatment group) We found that those who thought they had received
an appropriate amount of information had significantly lower pain
scores than those who felt they did not receive an appropriate amount
of information in the categories of “What pain to expect after surgery”,
“Pain control options”, “Alternatives to opioids”, “Using the lowest
dose of opioids for the shortest amount of time possible”, and “How to
reduce your chances of becoming addicted to opioids” (Fig. 4). Differ-
ences were not significant for those who had wantedmore information
regarding recovery at home, recognizing the signs of opioid overdose,
and opioid storage and disposal options (Fig. 4).

Prescription opioid use. There was no difference in the amount of
opioids prescribed at discharge in the pre- (101.2MME, 95 % Confidence
Interval (CI) 69.7–132.7) vs. post-intervention (103.2 MME, 95 % CI
74.0–132.5), (p=0.92) periods and there was no difference inwhether
Fig. 2. Percentages of patients reporting appropriate amount of perioperative education
for each topic in pre- vs. post-intervention groups.
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or not participants filled their opioid prescription (pre-intervention
n = 18 [66.7 %], post-intervention n = 30 (76.9 %), p = 0.61). There
were also nodifferences between the pre- and post-intervention groups
in terms of whether those who filled their prescription consumed all
their medication or received a refill.

Satisfaction. When queried about satisfaction with pain control at
home after surgery, pre-intervention participants did not differ signifi-
cantly from post-intervention patients (Table 3). Out of all respondents,
57 (86.4 %) reported they were satisfied with their pain control after
surgery. Of note, the mean pain scores for those that were dissatisfied
with their pain control after surgery were significantly higher than
those who were satisfied with their pain control after surgery
Fig. 3. Patient perceptions of ACS SEPCAS Brochure
3A. “The brochure was useful for your post-operative recovery”
3B. “The brochure explained well the proper way to store and dispose of opioid
medication”
3C. “This brochure improved your surgical experience”
3D. “This brochure should be offered to every patient undergoing surgery”.

Image of Fig. 2
Image of Fig. 3


Fig. 4.Relationship of pain scores towhether participants thought they received an appro-
priate vs. not appropriate amount of information for each topic.
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(Table 3). Out of the 8 patients who indicated dissatisfaction with their
pain control after surgery, roughly half of them indicated the reason for
their dissatisfaction was due to their receiving an insufficient prescrip-
tion for pain medication (Table 3).

Discussion

While many studies have demonstrated the efficacy of patient
education in the management of post-operative pain, there has re-
mained a lack of consensus regarding the best educational materials
[10,27,28]. This fact has resulted in thewidespread call for standardized
patient education practices in pain management [8,10,15,29,30]. After
defining that gapusing theDMAIC framework and our literature review,
we identified the ACS SEPCAS brochure as an optimal educational
material given that it is evidenced based, consensus-driven, and widely
available. Utilizing the brochure as the foundational material, we then
created an educational model that integrates multiple educational
modalities such as written and verbal components, repetition, and
shared decision making which have proved effective in prior studies
[11,15,27,31–33].

In terms of measuring the effectiveness of our educational frame-
work, patients who received the educational bundle were more likely
to report receiving an appropriate amount of information regarding
how to recognize the signs of opioid overdose and how to safely store
and dispose of opioid medications compared to those who did not
receive the education. Our findings regarding improvement of patient
understanding regarding warning signs of opioid overdose and appro-
priate opioid storage and disposal are consistent with prior studies
demonstrating that educational interventions are effective in improving
patient prescription opioid safety [15].

Patients also reported that the ACS SEPCAS brochure itself was an
important component of preparing them for their recovery. The large
Table 3
Patient satisfaction with pain control at home after surgery and distribution of pain scores stra

Pre-in

Patient satisfaction with pain control at home after surgery n, (%) Satisfied 26 (96
Dissatisfied 1 (3.7
Neutral 0 (0.0

Pain scores for those who were satisfied vs. not satisfied with their
pain control after surgery, mean, (95 % CI)

Satisfied –
Dissatisfied –
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majority of patients indicated that the brochurewas useful in their post-
operative recovery, was effective in explaining how to appropriately use
and dispose of their opioid prescription, and should be offered to every
patient undergoing surgery. This suggests that in addition to the bro-
chure being effective from a clinical standpoint, the ACS brochure is an
appropriate and usable tool from the patient's perspective. While
other studies have demonstrated similar findings in terms of patient
perception of educational material [13,15], our study is the first to
point to a standardized material such as the ACS SEPCAS brochure that
is both authoritative and widely available.

Lastly, our data is consistent with prior findings that pain is an im-
portant modulator of the patient's perioperative experience [34]. Un-
surprisingly, those in our study who reported higher levels of post-
operative pain were less satisfied with their pain control at home after
surgery. We also found that patients in our study who indicated greater
pain during their first week after surgery were less likely to indicate
they received an appropriate amount of information regarding what
pain to expect after surgery and their pain control options. Thus, ad-
dressing patient concerns about, and preparing them to adequately
manage their post-operative pain is an important component of effec-
tive surgical care.

Our study has a number of limitations. First, we conducted our study
at a single institution. Future studies are needed to study the feasibility
of the SEPCAS handout in other institutions and populations to improve
generalizability. In addition, our real-world trial application of an edu-
cational model identified potential barriers to implementation as de-
scribed in our process outcomes. Such issues included gaps in patient
education due to limited staff or periods or coverage gaps on weekends
or holidays. These barriers represent areas of ongoing work in the
“Improve” component of the DMAIC framework. Our study may also
be affected by social desirability or recall bias. However, there were pa-
tientswho indicated their perception of inadequacy of the perioperative
education and there was a low rate of missing data, suggesting that pa-
tients were comfortable expressing their true opinions in our survey.
Given that the overall differences between the responses of those in
the pre- vs. post- interventional groups were very modest (statistically
significant in only 2 of the 8 categories we examined) we estimate that
the effect from social desirability was likely not a major influence to
their survey responses. Similarly, we did not see a significant difference
in reported pain scores between the pre- and post-intervention group
suggesting recall bias did not play a significant role in participants' re-
sponses. Lastly, as is common in survey-based research, we faced chal-
lenges with survey response rates, particularly for those who received
the survey via mail rather than during an in-person clinic visit. Despite
follow up via phone calls, those who received mailed surveys had sur-
vey response rates of an average of 16 %, while nurses reported that
themajority of clinic-based patient visits resulted in completed surveys.

Future directions for these findings would be to implement the ACS
SEPCAS brochure education bundle at a multi-institutional level with
further streamlining of processes. For example, incorporating the bro-
chure into pharmacists workflow (and providing additional resources)
might allow them more opportunities for pre-discharge counseling. In
terms of the brochure itself, patients largely agreed that it was thorough
in explaining the options for perioperative pain control. However, the
brochure might be improved by including a summary of key points for
those patients that do not wish to utilize the brochure in its entirety.
tified by satisfaction rating.

tervention n = 27 Post-intervention n = 39 Total
n = 66

p Value

.3) 31 (79.5) 57 (86.4) 0.13
) 7 (18.0) 8 (12.1)
) 1 (2.6) 1 (1.5)

– 38.7 (30.5–46.9), n = 57 0.02
– 66.2 (41.4–91.1), n = 8

Image of Fig. 4
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Conclusion

This study utilized the DMAIC framework for quality improvement
to identify and address the current gap in perioperative education re-
garding lack of a standardized educational material and process for de-
livering perioperative education. We found that using the ACS SEPCAS
brochure improved patient preparation to safely store and dispose of
their opioid medication and recognize the signs of opioid overdose.
We also found that patients were receptive to, and appreciated the bro-
chure being part of their recovery and preparation for pain control.
Lastly, we found that post-operative pain is an important component
of how patients perceive their surgical experience. Due to its position
as an evidence-based, authoritative, and widely available document,
the ACS SEPCAS brochure is squarely positioned to become the unifying
standard tool for perioperative pain management education. Future re-
search should be targeted toward developing scalable patient interven-
tions based on the brochure and better understanding of the interplay
between post-operative pain and patient's surgical experience.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.sopen.2023.04.007.

Declaration of competing interest

None of the authors have any financial or non-financial conflicts of
interest to report.

Acknowledgements

The authors would like to thank Belma Devedzic, RN and Marcy
Neeley, RN for their assistance in developing the education script and
delivering the educational intervention to patients.

CRediT authorship contribution statement

ZF: design, implementation, analysis, drafting and submitting final
manuscript. JB: design, analysis, drafting and editing final manuscript. JJ:
design, implementation, drafting and editing of final manuscript. KP and
DP: implementation, editing and approval offinalmanuscript. GS: design,
analysis, editing and approval of final manuscript. BB: design, analysis,
drafting and approval of final manuscript. LH: design, analysis, editing
and approval of final manuscript, supervision of all other activities.

Funding sources

The research reported in this publication was supported in part by
theNational Center for Advancing Translational Sciences of the National
Institutes of Health under Award Number UL1TR002538 and
KL2TR002539. The content is solely the responsibility of the authors
and does not necessarily represent the official views of the National In-
stitutes of Health.

Ethics approval

The study was approved by the University of Utah Institutional
Review Board (IRB_00133785). Informed consent was obtained from
all participants.

References

[1] Prescription Opioid Overdose Death Maps | Drug Overdose | CDC Injury Center [In-
ternet]. [cited 2022 May 5]. Available from. https://www.cdc.gov/drugoverdose/
deaths/prescription/maps.html; 2021.

[2] Lev R, Lee O, Petro S, Lucas J, Castillo EM, Vilke GM, et al. Who is prescribing con-
trolled medications to patients who die of prescription drug abuse? Am J Emerg
Med. 2016 Jan 1;34(1):30–5.

[3] Brummett CM, Waljee JF, Goesling J, Moser S, Lin P, Englesbe MJ, et al. New persis-
tent opioid use after minor and major surgical procedures in US adults. JAMA
Surg. 2017 Jun 21;152(6):e170504.
33
[4] Sun EC, Darnall BD, Baker LC, Mackey S. Incidence of and risk factors for chronic opi-
oid use among opioid-naive patients in the postoperative period. JAMA Intern Med.
2016 Sep 1;176(9):1286–93.

[5] Clarke H, Soneji N, Ko DT, Yun L, Wijeysundera DN. Rates and risk factors for pro-
longed opioid use after major surgery: population based cohort study. BMJ. 2014
Feb 11;348:g1251.

[6] Soneji N, Clarke HA, Ko DT, Wijeysundera DN. Risks of developing persistent opioid
use after major surgery. JAMA Surg. 2016 Nov 1;151(11):1083–4.

[7] Waljee JF, Li L, Brummett CM, Englesbe MJ. Iatrogenic opioid dependence in the
United States: are surgeons the gatekeepers? Ann Surg. 2017 Apr;265(4):
728–30.

[8] Lee JSJ, Hu HM, Edelman AL, Brummett CM, Englesbe MJ, Waljee JF, et al. New per-
sistent opioid use among patients with cancer after curative-intent surgery. J Clin
Oncol. 2017 Dec 20;35(36):4042–9.

[9] Brescia AA, Waljee JF, Hu HM, EnglesbeMJ, Brummett CM, Lagisetty PA, et al. Impact
of prescribing on new persistent opioid use after cardiothoracic surgery. Ann Thorac
Surg. 2019 Oct 1;108(4):1107–13.

[10] Rucinski K, Cook JL. Effects of preoperative opioid education on postoperative opioid
use and pain management in orthopaedics: a systematic review. J Orthop. 2020 Jul
1;20:154–9.

[11] Syed UAM, Aleem AW,Wowkanech CD,Weekes D, FreedmanM, PepeMD, et al. The
effect of preoperative education on opioid consumption in patients undergoing ar-
throscopic rotator cuff repair: a prospective, randomized control trial. J Shoulder
Elbow Surg. 2018 Apr 1;27(4):e123.

[12] Sawhney M,Watt-Watson J, McGillion M. A pain education intervention for patients
undergoing ambulatory inguinal hernia repair: a randomized controlled trial. Can J
Nurs Res. 2017 Sep 1;49(3):108–17.

[13] Lemay CA, Lewis CG, Singh JA, Franklin PD. Receipt of painmanagement information
preoperatively is associated with improved functional gain after elective total joint
arthroplasty. J Arthroplasty. 2017 Jun;32(6):1763–8.

[14] Hallway A, Vu J, Lee J, Palazzolo W, Waljee J, Brummett C, et al. Patient satisfaction
and pain control using an opioid-sparing postoperative pathway. J Am Coll Surg.
2019 Sep 1;229(3):316–22.

[15] Hartford LB, Van Koughnett JAM, Murphy PB, Vogt KN, Hilsden RJ, Clarke CFM, et al.
Standardization of Outpatient Procedure (STOP) narcotics: a prospective non-
inferiority study to reduce opioid use in outpatient general surgical procedures. J
Am Coll Surg. 2019 Jan 1;228(1):81–88.e1.

[16] Vincent S, Paskey T, Critchlow E, Mann E, Chapman T, Abboudi J, et al. Prospec-
tive randomized study examining preoperative opioid counseling on postopera-
tive opioid consumption after upper extremity surgery. HAND. 2022 Mar 1;17
(2):200–5.

[17] American College of Surgeons. Safe and effective pain control after surgery. https://
www.facs.org/-/media/files/education/patient-ed/safe_pain_control_adult.ashx;
2018.

[18] Bleicher J, Esplin J, Blumling AN, Cohan JN, Savarise Md M, Wetter DW, et al.
Expectation-setting and patient education about pain control in the perioperative
setting: a qualitative study. J Opioid Manag. 2021 Nov 1;17(6):455–64.

[19] Godley M, Jenkins JB. Decreasing wait times and increasing patient satisfaction: a
lean six sigma approach. J Nurs Care Qual. 2019 Mar;34(1):61–5.

[20] Cesarelli G, Petrelli R, Ricciardi C, D’Addio G, Monce O, Ruccia M, et al. Reducing the
healthcare-associated infections in a rehabilitation hospital under the guidance of
lean six sigma and DMAIC. Healthcare. 2021 Dec;9(12):1667.

[21] Kim S, King A, Parikh P, Sangtani A, Shazly S, Brodrick E, et al. Optimizing post-
cesarean opioid prescription practices at Mayo Clinic: a quality improvement initia-
tive. Am J Perinatol. 2022 Mar;39(04):337–41.

[22] DMAIC Process: Define, Measure, Analyze, Improve, Control | ASQ [Internet]. [cited
2022 May 5]. Available from:. https://asq.org/quality-resources/dmaic.

[23] Fredericks S, Guruge S, Sidani S, Wan T. Postoperative patient education: a system-
atic review. Clin Nurs Res. 2010 May 1;19(2):144–64.

[24] Kang E, Gillespie BM, Tobiano G, ChaboyerW. Discharge education delivered to gen-
eral surgical patients in their management of recovery post discharge: a systematic
mixed studies review. Int J Nurs Stud. 2018 Nov 1;87:1–13.

[25] American College of Surgeons Safe and Effective Pain Control Checklist [Internet].
[cited 2022 May 6]. Available from. https://www.facs.org/media/kq2im2z3/
paincontrol_checklist.pdf.

[26] Gordon DB, Polomano RC, Pellino TA, Turk DC, McCracken LM, Sherwood G, et al. Re-
vised American Pain Society Patient Outcome Questionnaire (APS-POQ-R) for qual-
ity improvement of pain management in hospitalized adults: preliminary
psychometric evaluation. J Pain. 2010 Nov;11(11):1172–86.

[27] Chen SR, Chen CS, Lin PC. The effect of educational intervention on the pain and re-
habilitation performance of patients who undergo a total knee replacement. J Clin
Nurs. 2014 Jan;23(1–2):279–87.

[28] Johansson K, Nuutila L, Virtanen H, Katajisto J, Salanterä S. Preoperative educa-
tion for orthopaedic patients: systematic review. J Adv Nurs. 2005 Apr;50(2):
212–23.

[29] Volkow ND, McLellan TA. Curtailing diversion and abuse of opioid analgesics with-
out jeopardizing pain treatment. JAMA. 2011 Apr 6;305(13):1346–7.

[30] Brescia AA, Harrington CA, Mazurek AA, Ward ST, Lee JSJ, Hu HM, et al. Factors asso-
ciated with new persistent opioid usage after lung resection. Ann Thorac Surg. 2019
Feb;107(2):363–8.

[31] Angioli R, Plotti F, Capriglione S, Aloisi A, Aloisi ME, Luvero D, et al. The effects of giv-
ing patients verbal or written pre-operative information in gynecologic oncology
surgery: a randomized study and the medical-legal point of view. Eur J Obstet
Gynecol Reprod Biol. 2014 Jun;177:67–71.

https://doi.org/10.1016/j.sopen.2023.04.007
https://doi.org/10.1016/j.sopen.2023.04.007
https://www.cdc.gov/drugoverdose/deaths/prescription/maps.html
https://www.cdc.gov/drugoverdose/deaths/prescription/maps.html
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0010
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0010
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0010
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0015
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0015
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0015
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0020
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0020
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0020
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0025
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0025
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0025
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0030
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0030
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0035
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0035
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0035
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0040
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0040
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0040
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0045
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0045
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0045
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0050
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0050
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0050
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0055
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0055
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0055
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0055
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0060
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0060
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0060
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0065
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0065
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0065
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0070
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0070
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0070
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0075
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0075
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0075
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0075
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0080
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0080
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0080
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0080
https://www.facs.org/-/media/files/education/patient-ed/safe_pain_control_adult.ashx
https://www.facs.org/-/media/files/education/patient-ed/safe_pain_control_adult.ashx
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0090
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0090
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0090
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0095
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0095
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0100
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0100
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0100
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0105
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0105
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0105
https://asq.org/quality-resources/dmaic
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0115
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0115
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0120
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0120
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0120
https://www.facs.org/media/kq2im2z3/paincontrol_checklist.pdf
https://www.facs.org/media/kq2im2z3/paincontrol_checklist.pdf
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0130
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0130
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0130
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0130
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0135
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0135
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0135
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0140
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0140
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0140
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0145
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0145
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0150
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0150
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0150
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0155
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0155
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0155
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0155


Z. Fender, J. Bleicher, J.E. Johnson et al. Surgery Open Science 13 (2023) 27–34
[32] Sabesan VJ, Chatha K, Koen S, Dawoud M, Gilot G. Innovative patient education and
pain management protocols to achieve opioid-free shoulder arthroplasty. JSES Int.
2020 Jun;4(2):362–5.

[33] Vilkins AL, Sahara M, Till SR, Ceci C, Howard R, Griffith KC, et al. Effects of shared de-
cision making on opioid prescribing after hysterectomy. Obstet Gynecol. 2019 Oct;
134(4):823–33.
34
[34] van Dijk JFM, van Wijck AJM, Kappen TH, Peelen LM, Kalkman CJ, Schuurmans MJ.
The effect of a preoperative educational film on patients’ postoperative pain in rela-
tion to their request for opioids. Pain Manag Nurs. 2015 Apr;16(2):137–45.

[35] O’Donnell KF. Preoperative painmanagement education: an evidence-based practice
project. J Perianesth Nurs. 2018 Dec;33(6):956–63.

http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0160
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0160
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0160
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0165
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0165
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0165
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0170
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0170
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0170
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0175
http://refhub.elsevier.com/S2589-8450(23)00020-9/rf0175

	Improving pain management and safe opioid use after surgery: A DMAIC-�based quality intervention
	Introduction
	Methods
	Define phase
	Current literature and establishing feasibility
	Quality improvement intervention
	Setting and participants
	Implementation personnel
	Evaluation tools
	Outcomes, power calculations, and statistical analysis

	Measure, analyze, and improve phases
	Control phase

	Results
	Process outcomes
	The ACS SEPCAS brochure as patient preparation for appropriate pain management
	Patient perception of the ACS SEPCAS brochure
	Pain and its relationship to perioperative experience
	Prescription opioid use
	Satisfaction

	Discussion
	Conclusion
	Declaration of competing interest
	Acknowledgements
	CRediT authorship contribution statement
	Funding sources
	Ethics approval
	References




