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Abstract

Background: There is a lack of evidence that long-term opioid use offers benefit for noncancer
pain and an abundance of evidence of harm. Despite clinical guidelines and education, prescribing
continues at a higher rate than before the opioids crisis. The objective of trial 1 of the Application
of Economics & Social psychology to improve Opioid Prescribing Safety (AESOPS-1) is to
discourage unnecessary opioid prescribing in primary care by applying “behavioral insights”—
empirically-tested social and psychological interventions that affect choice.

Methods: AESOPS-1 randomizes primary care clinics in Illinois and California to behavioral
intervention or control. Both arms receive opioid guideline education. Clinics randomized to the
behavioral intervention arm receive nudges within the electronic health record (EHR) including: 1)
an “accountable justification” entered in the chart, 2) a precommitment to address high-risk
prescriptions, and 3) a “PainTracker” that broadens discussions about pain. The control arm
receives no EHR-based intervention. The primary outcome is the change in weekly milligram
morphine equivalents (MME) prescribed. The secondary outcome is the change in the proportion
of patients prescribed at least 50 daily MME. To evaluate these outcomes, we will use a
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difference-in-differences mixed-effects regression model on clinician MME weekly or daily dose.
The analysis will be “intent-to-treat.” The intervention period is 18-months, with a 6-month
follow-up period to measure persistence of effects.

Discussion: The AESOPS-1 trial will evaluate the effect of EHR-based interventions in
reducing noncancer opioid prescribing in primary care. AESOPS-1 may demonstrate practical and
scalable strategies to lower unnecessary population exposure to opioids.
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1. Background

In 2018, approximately 19% of adults in the United States filled an opioid prescription [1].
While opioid prescribing in the US has decreased since its peak in 2010, the milligram
morphine equivalent (MME) per capita remains approximately two times higher than in
1999 [2, 3]. Despite this high level of prescribing, reports of pain have not decreased [4, 5].
Opioid prescriptions often lead to adverse consequences. In 2017, there were 17,029
prescription opioid overdose deaths in the US [6]. Estimates place aggregate costs for
prescription opioid harms at over $78.5 billion (in 2013 US dollars), and 25% of the
aggregate economic burden is through public programs (i.e., Medicaid, Medicare, and
veterans programs) [7].

Primary care physicians prescribe 45% of all opioids in the US [8]. However, few receive
training on managing patients exposed to opioids for prolonged periods [8]. Guidelines now
address the high risks of prolonged opioid exposure [9, 10, 11]. In 2016, the Centers for
Disease Control and Prevention (CDC) issued the “CDC Guideline for Prescribing Opioids
for Chronic Pain” addressing opioid initiation or continuation for chronic pain, opioid
selection, quantity, follow-up, tapering, and opioid harm [9]. The Oregon Pain Guidance
pain management guidelines incorporate and are compatible with the CDC guidelines and
emphasize non-opioid medications as first-line treatment and judicious prescribing of
opioids if necessary thereafter. The Oregon Pain Guidance recommends prescribing limits
for patients not currently or recently treated with opioids and offers collaborative tapers
[10,11].

Together, these guidelines address critical decisions about opioid exposure that patients and
clinicians face when initiating, refilling, or discontinuing opioid therapy. Despite these
guidelines, primary care clinicians report challenges in following these recommendations
[8]. Some of these challenges include the difficulty of preventing the transition from short-
to long-term use, tapering patients on long-term opioids, and assessing chronic pain [8, 12].
There is growing interest in studies that use psychological insights to gently persuade
clinicians to do things that may improve care. These interventions recognize irrational
behaviors by clinicians and patients and attempt to “nudge” their actions through changes to
how choices appear in the electronic health record, without providing monetary incentives or
by restricting choice [13, 14]. A straightforward example of a nudge is a change from 30 to
10 in the default number of opioid pills appearing on the electronic order entry screen [15].
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With this intervention, clinicians prescribed fewer opioid pills simply because they had
made a habit of choosing the default quantity. Prior use of behavioral economic
interventions for inappropriate antibiotic prescribing was also successful [16]. Together,
these studies suggest that adherence to opioid prescribing guidelines may improve with
nudges at the time of opioid initiation, opioid refills, and tapering.

In Trial 1 of Application of Economics & Social psychology to improve Opioid Prescribing
Safety (AESOPS-1), the main objective is to use behavioral economic interventions to
overcome the challenges clinicians face at critical decision points and increase adherence to
Oregon Pain Guidance pain management guidelines and CDC guideline recommendations 1,
2,5,and 7 [9, 10, 11]. We will measure the change in weekly clinician aggregate MME
ordered for all patients to evaluate intervention effects. Secondary outcomes include the
change in the proportion of patients prescribed receiving at least 50 MM per day.

2. Materials and Methods

2.1 Overview

AESOPS-1 will take place in three diverse healthcare organizations in two geographically
distinct regions of the US: Chicago, Illinois (Northwestern Medicine) and Los Angeles,
California (AltaMed Health Services and The Children’s Clinic of Long Beach),
representing academic and safety-net health systems, respectively. The target population is
primary care clinicians. Within each healthcare organization, by random draw, clinics
receive intervention or control. Clinic cluster randomization aims to avoid intra-clinic
contamination of the intervention.

All participating clinicians receive guideline education at baseline. The intervention nudges
encourage alternatives to opioids for persons naive to opioids and those receiving their first
refill. For persons on chronic opioid therapy, the intervention encourages collaborative tapers
and broadening assessments to address pain’s effect on the patient’s life. The design is
repeated cross-sectional because individual patients are not followed up over time, but
clinician orders will be measured repeatedly for outcome assessments [17]. The intervention
period is 18 months in length for all participants, with a 6-month follow-up period to
measure the interventions’ persistence. All study procedures have been reviewed and
approved by the University of Southern California IRB (UP-19-00821).

2.2 Inclusion and Exclusion Criteria

Participants are clinicians who practice ambulatory primary care at the participating clinical
sites in Illinois and California. Clinicians are eligible if they treat patients over 18 years of
age. A waiver of consent for clinician participation in the trial involving prompts in the
electronic health record has been approved by the University of Southern California IRB. In
the baseline survey, we will enroll clinicians and obtain informed consent to collect their
responses. If a clinician does not consent to participate in the survey, their responses will not
be collected. The clinic at which each clinician conducts the majority of visits determines
attribution to a clinic. All clinics have electronic health records. Clinics must also be
physically separate to limit treatment bleeding.
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A visit qualifies for the intervention at the initiation of opioids, initial opioid refill, or when
persons receive chronic opioid therapy of 50 or more MMEs per day. Table 1 shows when a
visit with a clinician randomized to the intervention group qualifies for the intervention
based on the patient’s history of opioid prescriptions in the past 90 days. We define the
interventions in greater detail in section 2.3. A visit is eligible for inclusion in outcome
measurement if: 1) the patient is 18 years of age or older, 2) the clinician and practice site
participate in the study, and 3) the visit occurs during the 18-month intervention period.
Visits will be excluded from the primary analysis if the patient has a current diagnosis of
cancer. Appendix A lists cancer exclusions (ICD-10 codes).

2.3 Interventions

There is one intervention, and there is a control condition. Clinicians in both conditions
receive web-based guideline education consisting of an online educational module at the
start of the study period and complete a survey assessment at baseline and following the
intervention period. The education module will include content related to the CDC
guideline, the Oregon Pain Guidance document, tapering, a treatment physician locator, and
the Naloxone Provider Guide (See Education module in Appendix B). The survey will
gather information about clinician training, use of the electronic health record, engagement
in quality improvement efforts, understanding clinical care guidelines, and empathy and
concern measures to determine if these moderate intervention effects [18 — 20].

LTS

When clinicians prescribe an opioid, the patient’s status as one of “opioid-naive,” “at-risk
for long-term use,” or “long-term opioid recipient” determines the type of nudge that
appears. An initial order for an opioid and no opioid prescriptions within the 90 days before
this order defines opioid-naive. In our study, opioid naive does not mean the patient has
never used an opioid, but rather that the patient has not used an opioid within the past 90
days. Receipt of a second prescription defines at-risk for long-term use. For this, the patient
must have a current order for an opioid and both a prior opioid prescription within the 90
days of the current order and no opioid prescriptions written more than 90 days before the
current order. The criteria for long-term opioid recipient are: (1) an order for an opioid with
a dose greater than 49 MME, (2) two or more opioid prescriptions with two different start
dates within the 90 days before this order, and (3) an opioid prescription written more than
90 days before this order. Data from three months in 2020 indicate that the nudges for
opioid-naive patients, at-risk for long-term use patients, and long-term opioid recipients
would have fired in 9.6%, 6.8%, and 21.9% of all visits, respectively. Based on these
findings, we estimate that the nudges for opioid-naive patients, at-risk for long-term use
patients, and long-term opioid recipients will appear 61, 44, and 140 times, respectively,
within a full-time clinician’s practice.

Interventions include Accountable Justification (AJ), Precommitments, and PainTracker. All
nudges appear within the Epic electronic health record system. Clinicians in the intervention
arm prescribing opioids to opioid-naive or at-risk for long-term use patients must justify an
order. An opioid order directed to a patient that meets the criteria for long-term opioid
recipient prompts a request for a precommitment to a taper-discussion and initiation of
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PainTracker assessments during collaborative tapers. Failure to initiate a taper prompts an
accountable justification alert.

Accountable Justifications elicit a free text response, explaining the reason for prescribing an
opioid. The prompt also informs the clinician that her response to the justification will
appear in the health record as a “high-risk prescribing justification” note. If the clinician
fails to enter a justification, the phrase “no justification given” appears in the medical record.
The justification asks the clinician to explain her clinical reasoning for an opioid order. It
may convey that such actions are not always justified. It provides social accountability in the
form of a publicly visible response. It also implicitly designates norm-congruent behavior as
the default behavior, departures from which require additional effort [21 — 23]. Accountable
justifications reduced unnecessary prescriptions in a previous trial set in different prescribing
contexts [16]. Figure 1 displays the three types of accountable justifications.

As mentioned, precommitments ask the clinician to commit to having a discussion with the
patient about trying to taper opioids at a future visit (Figure 1D). Precommitment to having a
taper discussion may appear easier to tackle at a future visit due to present-bias [24].
Coupled with our need for consistency, precomittments may effectively set a course for a
taper discussion since people place a high value on being congruent with their prior
commitments [25, 26]. Public physician commitments have previously reduced
inappropriate antibiotic prescribing in a randomized trial [27].

PainTracker is a patient-reported outcome instrument that assesses chronic pain and its
multiple effects on a person’s life [12]. In AESOPS-1, long-term opioid recipients complete
an abridged version of the PainTracker to reframe a patient’s visit around reaching
functional goals instead of driving down pain intensity scores. The patient receives a
PainTracker assessment three days after their initial opioid taper and every 30 days after that.
Patients complete the assessment via the patient portal or at the time of the clinic
appointment (see PainTracker Appendix B). Clinicians then use the results to monitor the
patient’s symptoms and expand conversations with patients about broader life problems that
impact and are impacted by pain. We expect a response rate of approximately 77% based on
the PainTracker completion rate in a previous study involving patients with chronic pain
[28].

2.4 Workflow for Delivery of Accountable Justification Nudges

When a clinician places an opioid order, the electronic health record checks the patient’s
recent prescribing history and assigns the right prompt. Suppose the patient receiving the
order is opioid-naive. In this case, the prompt explains that guidelines discourage initiating
opioids. It provides a button that, if clicked, removes the order and offers a choice among
non-opioid substitute medications and physical therapy. If the clinician does not remove the
opioid order, then a justification prompt appears (Figure 1A). Suppose the patient is at-risk
for long-term opioid use. Much like the previous case, the prompt indicates that the patient
received an opioid prescription within the past 30 or 90 days and explains that guidelines
discourage initiating refills for opioids. It provides a button that, if clicked, removes the
order and offers a choice among non-opioid substitute medications and physical therapy. If
the clinician does not remove the opioid order, then a justification prompt appears (Figures
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1B and 1C). Finally, suppose the patient receiving the opioid order is a long-term opioid
recipient. Here, there are several cases. In the first case, no clinician treating this patient has
ever encountered the intervention at the patient’s visit. A prompt asks the clinician if she is
the primary clinician responsible for this patient’s long-term opioid therapy. Answering
“Yes’ prompts a request for a commitment to a future taper discussion with the patient;
answering ‘No’ dismisses the screen. In the second case, the ordering clinician has, at a
previous visit, identified herself as the primary clinician responsible for this patient’s long-
term opioid therapy. If she has committed to a taper discussion at that prior visit and the
order exceeds the dose at the last visit, then a prompt asks the clinician to justify her failure
to taper (Figure 1D). In the third case, the ordering clinician has not, at a previous visit,
identified herself as the primary clinician responsible for this patient’s long-term opioid
therapy. However, another clinician has done so, and the patient and her primary opioid
prescriber have initiated a collaborative taper. Here, a prompt indicates the patient is on a
taper and asks the clinician to defer prescribing opioids to the primary prescriber named in
the prompt. Figure 2 displays the workflows illustrating the three nudges.

2.5 Randomization procedures

To increase the likelihood that the control and intervention arms are well-balanced, clinic
randomization will be stratified by a median split of clinic average daily MME (high vs.
low) nested inside clinic organization. We will conduct the stratified randomization of
clinics by clinic organization (i.e., Northwestern Medicine, AltaMed Health Services, and
The Children’s Clinic) using the statistical computing language R and true random numbers
generated through atmospheric noise and collected at random.org. For each clinic
organization, we will construct ordered collections of clinics. We will then employ the
random package in R to return a random set of numbers from random.org that will permute
numbered clinics by their random position in the set. We will then assign the clinics with a
(random) rank below the median to the intervention group. Since clinic daily MME stratifies
randomization within each healthcare system, each of the high vs. low average daily MME
groups receive this assignment. Because the number of clinics at each organization is not
always divisible by two, these remainder clinics will be randomized to conditions separately.
Study initiation reveals treatment and control allocation.

3. Measures

The primary outcome is the change in clinician-level weekly milligram morphine
equivalents (MMEs) before and after the intervention (or control) started, adjusting for
concurrent temporal trends in prescribing. The number of prescriptions written per clinician
per month will act to control for factors external to the study impacting their prescribing rate
over time. The preintervention measure is the average weekly MME ordered in the 6-months
before the intervention. The post-intervention measure is the average weekly MME ordered
in the 6-months following the 18-month intervention period. The difference in weekly
MMEs ordered will be evaluated separately for two groups: (i) 50 MME and above, and (ii)
below 50 MME daily dose orders. For an observation to qualify for (i), a clinician must have
treated a patient with at least one visit where 50 MME or more daily dose triggered high-risk
decision support. Otherwise, observations are part of the less than 50 MME analysis group.
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The daily dose threshold of 50 MME was chosen to reflect the CDC guideline
recommending that clinicians prescribe the lowest effective dosage and carefully evaluate
the benefits and risks of prescriptions of 50 MME or greater per day. These guidelines are
based on evidence of increased risk of fatal and nonfatal overdose for individuals on 50-99
MME per day compared to individuals on lower daily doses [9].

Secondary outcomes include the change in the proportion of a clinician’s patients prescribed
opioids of at least 50 MME per day between the pre- and post-intervention periods, and the
rate of patients at-risk for long-term use transitioning to chronic opioid use. Daily MME for
each clinician will be estimated as the average of the sum of milligram morphine equivalents
written within a weekly observation period divided by 7 days in the pre- and post-
intervention periods. The proportion of a clinician’s patients prescribed 50 MME or more
will be measured as the number of patients prescribed 50 MME or more per day by the
clinician in the numerator and the number of patient visits where an opioid was prescribed
by the clinician in the denominator for each 6-month time period. The difference between
these proportions from the pre- to post-period will be quantified. The rate of patients at-risk
for long-term use transitioning to chronic use will be measured separately for each clinician
as the number of their patients meeting the criteria for a long-term opioid recipient in the
numerator (Table 1) and the number of patient visits at which the opioid refill nudge fired in
the denominator over time. Appendix A lists opioid prescribing diagnosis exclusions and
medications for outcome assessments.

A baseline survey will capture clinician characteristics for statistical reporting, job
satisfaction, knowledge of guidelines, satisfaction with the electronic health record, empathy
and concern (see Table 2). The empathy and perspective taking subscales of the Empathy
Index and Interpersonal Reactivity Index measure two separate concepts: clinician empathy
and concern [19, 20]. We hypothesize that clinicians with greater empathy, defined as
“feeling what others feel,” will prescribe more opioids than clinicians with greater concern
due to vicarious suffering. Table 2 lists study measures.

3.1 Data Collection and Management

Primary and secondary clinical outcomes will be captured from electronic health records,
and secondary outcomes will be gathered through clinician surveys at baseline.

3.2 Statistical Analysis Plan

To describe the data, we will use means and medians for continuous measures, frequencies
for count data, standard deviations, and interquartile ranges for the variance. We will
evaluate changes in opioid prescribing rates by group using an intent-to-treat difference-in-
differences framework in a censored mixed-effects regression model on weekly MMEs
prescribed. With the intent-to-treat approach, we analyze clinician data according to their
random assignment at baseline. We will estimate the fixed effects of the intervention, time,
and interventions over time (i.e., interactions between randomization assignment and time),
using the 6-months before the intervention baseline period. The use of a mixed-effects
hierarchical knotted spline regression model offers a flexible way to accommodate non-
linear trends before and after introducing the intervention. This model places a knot at the
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intervention start date allowing slopes before and during treatment to vary for each treatment
arm. Log-transformed MMEs is the dependent variable. Typically, a log-transformation
ensures a Gaussian outcome and allows for the extraction of percent-change in prescribing.

To account for data clustering at zero, indicating weeks in which a physician wrote no opioid
prescriptions, we will use a censored regression. Censored regression has a continuous
component and a discrete component. The continuous part includes the natural log MME
doses estimated over weeks, where the physician prescribed an opioid. The discrete
component includes weeks in which the physician wrote no qualifying prescriptions. A
censored regression yields treatment estimates that decompose into the treatment’s effect on
the probability of a clinician prescribing an opioid within the week and its effect on the
quantity of MME written conditional on that prescriber writing an opioid prescription [29].
We will estimate the association of intervention assignment and weekly MME prescribed
using equation [1]:

log(MME)* = p; + ppTime + p3(Time — t*)+ p4Group + Ps( Time * Group

)+
Pe((Time —1t*),.* Group )+ p7 Trial ; + pg( Time * Trial ;;) + [1]

Po((Time —t*), * Trial 4)+C+n+ error

where log(MME)* denotes the censored dependent variable, time is dichotomous for the
intervention period, t* is the spline knot for the start of the intervention, group is
dichotomous for the EHR intervention group, trialj; is dichotomous and denotes if a clinician
at time t was randomized to the intervention group in a simultaneous trial of AESOPS
(AESOPS-2), i is the clinician level, C is the clinician random effect and r is the clinic
random effect. Hypotheses regarding the relationship between the independent variables and
the censored outcome will be tested by the likelihood-ratio method with a 0.05 level of
significance. The resulting likelihood-ratio test statistic follows a chi-square distribution
with n-1 degrees of freedom in large samples [30].

Equation [2] shows a simplified version of the model we will use to analyze the secondary
outcomes:

w=p1+ P Time + p3( Time —t*)+ py Group + ps( Time * Group ) +
Pe( (Time —t*¥).* Group )+ p7 Trial j; + Pg( Time * Trial ;) + [2]
Po(( Time —t*) * Trial 4)+ ¢ +n+ error

where = = In( ), time is dichotomous for the intervention period, t* is the start of the

Dit
1= pj
intervention, “Group” identifies intervention or control, “Trialj¢» is dichotomous and
identifies if a clinician at time t was randomized to the intervention group in a simultaneous
trial called “AESOPS-2”, i is the clinician level, C is the clinician random effect and n is the
clinic random effect. For the analysis of the change in the proportion of a clinician’s patients
prescribed 50 MME or more, pgi; in Equation [2] is equal to 1 if an order of 50 MME or more
per day is ordered, conditional on an opioid prescription being written for a patient by
provider 7at a visit at time £ and 0 otherwise. For the analysis of the rate of patients at-risk
for long-term use transitioning to chronic use, gi; in Equation [2] is equal to 1 if a patient
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meets the criteria for a long-term opioid recipient (defined in Table 1), conditional on a
previous appointment at which the opioid refill nudge appeared for provider /, and 0
otherwise.

3.3 Sample Size and Power Calculations

The following health systems constitute the sample. Northwestern Medicine includes 60
primary care clinics that contain 387 primary care clinicians with 12,552 adult patients on
chronic opioid therapy for noncancer pain—on opioids for greater than three months.
AltaMed Health Services has 35 clinics with 134 clinicians with 17,674 such patients. The
Children’s Clinic has 6 to 9 clinics containing 26 clinicians with 3,307 such patients. The
number of noncancer chronic pain outpatient visits with opioid prescriptions in all the clinics
included in the study exceeds 300,000 annually.

Silent tracking of qualifying visits (see Section 2.3) for prompts found that long-term high-
risk opioid recipients attended nearly 60% of the time. Power calculations assume
prescriptions for high-risk opioid recipients weigh heavily in daily MME calculations. We
assume an average of 5.5 clinicians participating per clinic based on previous work [31].
Assuming a clinic-level intraclass correlation coefficient of 0.01 for clinics, alpha of 0.025,
we calculate the following number of clinics needed to achieve 0.8 and 0.85 statistical power
for a one-tailed test for each of 3-, 5-, 7- and 12-percentage point reductions in the primary
outcome [32]. Based on Weimer et al., we assume the baseline dose for the long-term high-
risk patients is approximately 263 (= 35) MMEs per day per high-risk patient [33]. For the
primary analysis of clinicians who prescribe less than 50 MMEs per day per patient, we
assume the baseline dose is a tenth of the dose assumed for long-term high-risk patients
(26.3 (£3.5) MMEs per day). With at least 101 clinics participating in AESOPS-1, we will
exceed the number of clinics needed to have an 80% chance to detect a 7% change in opioid
dosage for the 50 daily MMEs and above analysis as well as the below 50 daily MMEs
analysis. Table 3 depicts the number of total clinics needed to detect a 3%, 5%, 7%, and
12% reduction in weekly MME with .80 and .85 statistical power.

3.4 Safety Assessment Plan

The National Institutes of Health established a data safety and monitoring board. The Board
includes experts in opioids, overprescribing, biostatistics, or research methods. When
notified of an unanticipated event, the data safety and monitoring board will convene and
decide whether the study should continue. Data for patients who abruptly stopped an opioid
prescription, had an emergency room eligible visit with a diagnosis that could represent a
severe complication of untreated pain, died, or left the health system will be extracted from
study site EHRs and reported to the Board. Per CDC guideline clarification, abrupt
discontinuation of opioids for persons whose most recent prescription exceeds 49-milligram
morphine equivalent daily dose is considered unsafe; or as reported to study staff [34]. The
Board receives safety measures from study personnel six- and 12-months into the study
period.
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4. Discussion

This two-group (intervention and control arms) multisite cluster-randomized trial will
evaluate the effects of three behavioral EHR interventions on guideline discordant opioid
prescribing in primary care. The intervention prompts clinicians through the electronic
health record for three categories of patient visits: opioid-naive, at-risk for long-term use,
and long-term opioid recipient. The behavioral science principles underlying these nudges
include injunctive social norms, social accountability, resetting the default action, and
reducing present-biased preferences. We hypothesize that clinics randomized to the
intervention group will have lower amounts of opioids prescribed compared to control
clinics as measured by weekly MMEs prescribed.

A possible limitation of this study is its difficulty in nudging clinicians during “call-in”
opioid refills. Failure to intervene at all encounters may diminish the intervention’s effect
since the study captures only in-person visits. However, call-ins for refills are fundamentally
different. They often do not directly involve a prescribing clinician discussion and are often
brokered by a medical assistant or a nurse. Additionally, patient insurance differs, so
coverage for non-opioid substitute medications or services varies by patient. To address this
limitation, we will evaluate if patient insurance type is significantly associated with our
primary outcome. Because our outcome measure averages over prescriptions, it will not
identify the precise behaviors that led to the reduction in MME (e.g., fewer new starts, fewer
refills, lowering chronic doses). However, we will address this limitation by conducting
sensitivity analyses to evaluate the rates of these behaviors.

Through AESOPS-1, we will test the impact of novel behavioral nudges on clinicians to
reduce opioid orders. This study will be pivotal in understanding how to increase adherence
to the CDC guideline and Oregon Pain Guidance pain management guidelines. These
findings will also contribute to a better understanding of how to reduce opioid exposure in
clinical populations.

Acknowledgements

Appendix

The National Institutes of Health (R33AG057395; PI: Jason Doctor) supports this work. The authors would like to
thank Sohini Deva, Tiffany Brown, Ji Young, Michael Schachter, and Michael Suna for their contributions to this
study.

Funding: The National Institutes of Health supports this work (R33AG057395; PI: Jason Doctor)

Appendix A:

Opioid Prescribing Diagnoses Exclusions and Medications for Outcome Assessments

Opioids Trigger List Link  (“Outcome” Tab)
Opioids Outcome List Link  (“Grouper” Tab)
Excluded Cancer Diagnoses Link
Non-Opioid Dosing for Alternatives  Link
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Appendix B:

Education Module and PainTracker Survey

Education Module Link
PainTracker Assessment  Link
Abbreviations:
AJ. Accountable Justification
AESOPS Application of Economic and Social psychology to improve Opioid
Prescribing Safety
CDC Centers for Disease Control and Prevention
EHR Electronic Health Record
MME Milligram Morphine Equivalent
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Your patient can become dependent on opioids after being treated for acute pain. Safer alternatives
are often just as effective. Please either remove the order or justify the order at signing. This
justification will be made part of the patient’s record.

Remove the following orders?

ODONE 10mg CR tablet
oxyC mg CR tal

Take 1 tablet by mouth every 12 (twelve) hours., Disp-, E-prescribe,
First Dose today, Maximum MEDD: 30 mg MEDD for this order
Apply the following?

Open smartset ETT0

OPIOID ALTERNATIVES Preview

If you still want to prescribe an opioid, then click “Order and enter justification below” and note your
reason for doing so. The reason(s) that you write in this box will appear in the Encounter Report on
High-Risk Prescribing. If you do not write a reason, this note will say “No justification was given” for
ordering an opioid.

A Acknowledge Reason

_\/‘wm :

B.

Your patient, Esteban, has an opioid on their medication list within the past 30 days. Opioid refills
can lead to long-term opioid use and dependence. This is a critical time to avoid formation of drug
by the order and an pain strategy.

Remove the following orders?
Remove

Fentanyl 25mcg/hr patch

Place 1 patch onto the skin every 3 days., Disp-10 patch, E-prescribe,
First Dose today, Maximum MEDD: Unknown for this order

Apply the following?

] DoNotOpen OPIOID ALTERNATIVES Preview

If you still want to prescribe an opioid, then click “Order and enter justification below” and note your
reason for doing so. The reason(s) that you write in this box will appear in the Encounter Report on
High-Risk Prescribing. If you do not write a reason, this note will say “No justification was given” for
ordering an opioid.

A Acknowledge Reason

e ) (o ]

C.

Your patient, Jennifer, has an opioid on their medication list within the past 90 days. Opioid refills
can lead to long-term opioid use and dependence. This is a critical time to avoid formation of drug

by the order and choosing an alternative pain management strategy. Please
either remove the or justify the order at signing. This justification will be made part of the
patient’s record.

Remove the following orders?

4mg tablet
L Take 1 tablet by mouth every 3 hours as needed for pain., Disp-30 tablet,
E-prescribe, First Dose today, Maximum MEDD: 128mg MEDD for this order
Apply the following?

If you still want to prescribe an opioid, then click “Order and enter justification below” and note your
reason for doing so. The reason(s) that you write in this box will appear in the Encounter Report on
High-Risk Prescribing. If you do not write a reason, this note will say “No justification was given” for
ordering an opioid.

A\ Acknowledge Reason

OPIOID ALTERNATIVES Preview
(oo ] [l ]
Opioid taper activation Cumulative MEDD > 50
After signing: 128mg Before signing: 128mg
Taylor is at high risk of opioid overdose with an MEDD of 128. To facilitate gradual tapering to a safer
dose (<50 MEDD), here are Taylor’s short- and long-acting opioids. UNSIGNED OUTPATIENT OPIOIDS MERD
2 3 Hydromorphone 4mg tablet 128 mg

1. Short-acting opioid(s):
Hydromorphone 4mg tablet (MEDD: 128)
a short-acting medication on the medication list.

2. Long-acting opioid(s):
None found

1 will take action toward safer prescribing:
A Acknowledge Reason

Taper suggestion: Discuss a gradual taper, either 1 pill less per day or < 10% MEDD reduction in

Take 1 tablet by mouth every 3 hours as needed for pain., Disp-30 tablet,
Starting 3/11/21, Maximum MEDD: 128mg MEDD for this order

(50mg max recommended)

OTHER ACTIVE OUTPATIENT OPIOIDS MEDD
Hydromorphone 4mg tablet 128 mg

Take 4mg by mouth every 3 hours as needed for pain., Historical Med.,
Starting 3/4/21

(50mg max recommended)

If you keep all orders, please enter your justification for continuing high-dose opioid prescribing. If
you do not enter a justification, “No justification given for high-dose opioid prescribing” will be
entered into your patient’s chart.

Remove the following orders?

Hydromorphone 4mg tablet
Take 1 tablet by mouth every 3 hours as needed for pain., Disp-30 tablet,
E-prescribe, First Dose today, Maximum MEDD: 128mg MEDD for this order

C CH ) (

) A\ Acknowledge Reason
— oo )

Figure 1: EHR Justification Warnings and Alerts
Figure 1: A) An accountable justification for opioid-naive prescribing, B) An accountable

justification for persons with opioid prescriptions in the past 30 days and at-risk for long-
term use, C) An accountable justification for persons with opioid prescriptions in the past 90
days and at-risk for long-term use, D) Precommitment and accountable justification for

failure to initiate an opioid taper.
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A.

Initial Opioid Order Justification Activation Workflow

[[prescriver orders opioid within any Epi office visit, rfill, or orders-only, etc.)

Yes
Proceed to “Refill?” workflow < | Automated check of EHR data: Is there a prior R in the past 90 days?

No
v

Fire justification keep/remove BPA, recommend

alternative medications prescriber can select

v
| Prescriber removes current opioid prescription? |

Yes No

Normal workflow ] [ Fire justification text 8PA at igning ]

v
[[Prescriber cancels 8P or leaves fied blank? |

Yes No

Justification note generated in Visit Justification note generated In Visit
Summary(“No justification given for not Summary(“...{custom text provided by
prescriber}...”)

proceeding with taper’)

B.

“Refill” Opioid Order Justification Activation Workflow (1b)

Continued from 1a workflow...

Yes 2
Fire 30-day justification « { EHR data: will that supplies day 31 of an opioid?
No
Fire 90-day justification keep/remove BPA, inform
prescriber is a critical tir ioic i
v
[ Prescriber removes current opicid prescription? |
Yes, No
¥ .
Normal workflow ‘ Fire justification text BPA at signing |

v
[ Prescriber cancels 8P o eaves field blank? |

Yes No
o N

Justification note generated in Visit
Summary(“..{custom text provided by
prescriber)..")

‘Summary(“No justification given for not

Justification note generated in Visit
proceeding with taper”)

Taper Nudge activation workflow (nudge 1c)

[ Prescriber opens an Epic encounter of any type (including office visit, refil, orders-only, etc.)

P it -ir i <t
voceed i nen-terventon |, o "o igh W paten regatey: dou pat y VNI day doe for 30 s o reser? |
workflow

2
-t ves
[ s the Taper activated field alccady set to es™? | »{ 1 the current prescriber the tapering clinician? |
No Yes No
) ) .
Fire taper activation BPA, medication ls review for opioids (from Fire ongoing taper BPA, medication lst review for Fire 6PA deferring opioid Rx ta tapering ciician
AESOPS drug registry for this patient). apioids (from AESOPS drug registry for this patient). oTE:
NoTE: : This 8PA should identify topering clinician ond request
is short-acting Sor - Visit Clinician defer opioid Rx
medication review ‘opioids for medication review

Clinician does pot Rx opioids
Clinician selects Rx to reduce Clinician does 0ot select Rx to reduce Clinician selects Rx to prescribe opioids
Clinician selects Rx to reduce

‘. Normal workflow.
A Normal workflow.

Taper activated field s set to
“Yes". Tapering clinician field
is set to clnicians 10. Drug
order proceeds as normal
workflow.

u Fire BPA Justification alert
signing requesting justification at

my non-tapering physician.

Figure 2: EHR Workflow Schemas for Accountable Justification Prompts
Figure 2: A) Workflow for opioid-naive AJ alert B) Workflow for initial opioid refill AJ

prompt C) Workflow for tapering AJ alert
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Table 1:

Visit Inclusion Criteria by Patient Status

Patient status

Criteria

Opioid naive

Visits where the order is for an included opioid and no prior opioid prescription with a start date of greater than 1 day
and less than 91 days

At-risk for long-
term use

Visit where the order is for an included opioid, there is a prior opioid prescription with a start date greater than 1 day
and less than 91 days, and no prior opioid prescription with a start date greater than 90 days

Long-term opioid
recipient

Total opioid doses are at least 50 MME per day, there are two or more prior opioid prescriptions with two different start
dates both greater than 1 day and less than 91 days, and there is a prior opioid prescription with a start date greater than
90 days and less than 181 days
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Table 2:
AESOPS-1 Measures and Timepoints
Measure Source Timepoint
Clinician’s empathy and concern [19, 20] | Baseline
Clinician’s job satisfaction [18] Baseline
Clinician’s participation in past quality improvement efforts [18] Baseline
Clinician’s specialty [18] Baseline
Clinician’s understanding of clinical care guidelines [18] Baseline
Clinician’s use of and satisfaction with the EHR [18] Baseline
Clinician’s years of working as a physician [18] Baseline
Weekly MMEs ordered EHR Thr_otéghout the pre-intervention, intervention, and post-intervention
periods
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Table 3.
Power calculations
MME Reduction
Statistical Power 3% 5% 7% 12%
0.80 509 clinics | 183 clinics | 93 clinics | 32 clinics
0.85 591 clinics | 213 clinics | 109 clinics | 37 clinics
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