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Abstract

Patient decision aids can support shared decision making and improve decision quality. However, decision aids are
not widely used in clinical practice due to multiple barriers. Integrating patient decision aids into the electronic health
record (EHR) can increase their use by making them more clinically relevant, personalized, and actionable. In this
article, we describe the procedures and considerations for integrating a patient decision aid into the EHR, based on
the example of BREASTChoice, a decision aid for breast reconstruction after mastectomy. BREASTChoice’s unique
features include 1) personalized risk prediction using clinical data from the EHR, 2) clinician- and patient-facing
components, and 3) an interactive format. Integrating a decision aid with patient- and clinician-facing components
plus interactive sections presents unique deployment issues. Based on this experience, we outline 5 key implementa-
tion recommendations: 1) engage all relevant stakeholders, including patients, clinicians, and informatics experts; 2)
explicitly and continually map all persons and processes; 3) actively seek out pertinent institutional policies and pro-
cedures; 4) plan for integration to take longer than development of a stand-alone decision aid or one with static com-
ponents; and 5) transfer knowledge about the software programming from one institution to another but expect local
and context-specific changes. Integration of patient decision aids into the EHR is feasible and scalable but requires
preparation for specific challenges and a flexible mindset focused on implementation.

Highlights

® Integrating an interactive decision aid with patient- and clinician-facing components into the electronic
health record could advance shared decision making but presents unique implementation challenges.

® We successfully integrated a decision aid for breast reconstruction after mastectomy called BREASTChoice
into the electronic health record.

e Based on this experience, we offer these implementation recommendations: 1) engage relevant stakeholders,
2) explicitly and continually map persons and processes, 3) seek out institutional policies and procedures, 4)
plan for it to take longer than for a stand-alone decision aid, and 5) transfer software programming from
one site to another but expect local changes.
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Patient decision aids support shared decision making
(SDM) and are highly effective at improving the quality of
decisions. Across numerous randomized controlled trials,
patients who use decision aids have more knowledge,
greater clarity about their values, less decisional conflict,
and greater engagement in clinical conversations.'
Facilitators of decision aid use include evidence of better
patient outcomes, co-production of decision aid content
and processes, and local adaptation for end users.*’
However, patient decision aids are not widely used in
clinical practice due to multiple barriers, including time
constraints, lack of clinician or patient awareness of them,
and perceived lack of clinical relevance.*?

One way to encourage SDM during the encounter is
to integrate patient and clinician components of decision
aids into the electronic health record (EHR) in ways that
respect the 5 “rights” of clinical decision support. The 5
rights framework offers considerations for the implemen-
tation of EHR alerts, encouraging the provision of 1) the
right information, 2) to the right person, 3) in the right
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intervention format, 4) through the right channel, and 5)
at the right time in the workflow.® Following these guide-
lines for EHR integration provides opportunities to
address and evaluate potential barriers by automating
the delivery process, personalizing information, and fit-
ting decision aids into existing workflows.” Many plat-
forms and institutions support clinical decision support
tools for clinicians (e.g., to alert them about patients’
eligibility for screening, vaccination, or to prompt them
about clinical practice guidelines).®*'" Despite the poten-
tial advantages of EHR integration of patient decision
aids, though, relatively limited evidence exists about how
best to support their integration.'* '

BREASTChoice is a decision aid designed to support
both patient and clinician decision making about breast
reconstruction after mastectomy. Breast reconstruction is
a surgical procedure used to re-create the shape of a
breast after mastectomy. The decision to undergo breast
reconstruction can benefit from patient and clinician
engagement because it is “preference sensitive”; that is,
the choice depends greatly on the patient’s personal pre-
ferences.!> BREASTChoice was originally developed as
a web-based decision aid hosted on a platform outside of
the EHR (Figure 1). It was co-developed with formal sta-
keholder engagement of patients, surgeons, and nurses,
and it underwent several iterations. Like all decision aids,
BREASTChoice informs patients about the advantages
and disadvantages of various options, helps them clarify
their personal preferences, and prepares them to make a
choice.'® It also incorporates separate patient- and
clinician-facing components and a risk-prediction model
that estimates the patient’s risk of a major surgical infec-
tion or wound complication. It delivers a summary of the
patient’s personalized risk estimate, preferences, and
questions for the patient to share with a surgeon (Figure
2). In a randomized controlled trial, an earlier version of
BREASTChoice resulted in higher knowledge without
adding to the encounter length, and patients and clini-
cians found BREASTChoice highly usable.'®

A major limitation of the original tool was that clini-
cians did not consistently know when patients had used
it or what their risks and preferences were.!” Clinicians
did not consistently view the patient summary because of
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B.R.E.A.S.T. Choice

Breast Recanstruction Education and Support Tool
Hi, test bjc | LOG OUT

Welcome Let's Learn ~ Photo Gallery ~ Summary

Welcome to the Breast Reconstruction Education and Support Tool
(B.R.E.A.S.T. Choice)

A woman who is having her breast removed as part of her breast cancer treatment may think

about having breast reconstruction.

Breast reconstruction is surgery that can rebuild the shape and look of the breast.

There are many choices to make when thinking about breast reconstruction:
« Should | have breast reconstruction at all? |
« If I want to have breast reconstruction, what type of breast reconstruction should | have?

« Should | start the process when | am having my breast removed, or later, after | am done
with cancer treatment?

Whether to have breast reconstruction depends on your goals and what matters most to you.
Itis not needed for breast cancer treatment, but can help some women feel better about their
body after breast cancer surgery.

As you learn about breast reconstruction, you can follow the order of the tool, or you can skip
around to the sections that are most useful to you.

This tool will talk to you about reconstruction choices, and will show you how reconstruction might work for you, based on data in your health

About This Tool:

help you think through that decision.

or nurse about what options are available to you.

record. Your reconstructive surgeon will get a summary of this information to use when he/she talks to you about your choices.

« This tool is for women with breast cancer considering having breast reconstruction after a mastectomy. If you are still thinking about
whether to have a lumpectomy with radiation or a mastectomy, here are some resources (www.breastcancer.org and www.cancer.gov) to

« Your personal health risks and cancer treatment can affect how soon you can have reconstruction surgery, and which type of
reconstruction procedure could be best for you. Some plastic surgeons do not perform each reconstruction procedure. Talk to your doctor

Common Questions Support Services Glossary About Us
2017-2020 BJC HealthCare | Washington University School of Medicine in St Louis

Figure 1 BREASTChoice welcome page.

the lack of integration into their workflow in the elec-
tronic medical record. Thus, we chose to integrate
BREASTChoice into the electronic medical record for
clinicians and the patient portal for patients. The goals
were to 1) automatically incorporate patient risk factor
data (including comorbidities and medications) from the
EHR into BREASTChoice, 2) share the personalized
risk information with patients via the patient-facing
component of the decision aid, and 3) seamlessly deliver
patients’ risk and preference information to clinicians
electronically at the point of care.

This article describes our experience with integrating
BREASTChoice into the EHR at 2 academic medical cen-
ters. The process posed unique challenges, particularly

from an implementation perspective. The lessons learned
may help to inform others about the challenges
of deploying technology-based decision aids. We pro-
vide a case study of those challenges with specific
examples from the BREASTChoice integration pro-
cess. Recommendations are given for addressing each
challenge, to inform future work and dissemination of
decision aids. Recommendations 4 and 5 are related to
the transfer of a build between sites, which is a particu-
larly salient issue in the dissemination of decision aids
using the EHR. For decision aids and other tools to
reach a broad audience through EHRs, they have to be
transferable between sites. Most of the recommendations
are consistent with best practices of project management.
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B.R.E.A.S.T. Choice

Breast Recanstruction Education and Support Tool

Welcome Let's Learn ~

Summary

Last updated on 2020-10-01 18:09:18.006932

Here is a summary of what you told us about your choice about whether to have breast reconstruction, what type to have, and when to have

it.

Your risk:

With the risk factors you have, your chance of having a major wound infection, wound opening, or tissue damage after breast reconstruction is
about 90%. With no risk factors, a woman'’s chance of having any of these outcomes after breast reconstruction is about 7%. The estimate
comes from looking at thousands of women and their outcomes from breast reconstruction.

Talk to your doctor about what this means and how it might affect your choice.

Your preferences:

Based on your risk and what matters most to you, you are leaning toward having reconstruction.

You said that to heal from other cancer treatments before you think about reconstruction, to use your own tissues to create a breast
and to have your chest look natural when wearing clothes were the most important to you when thinking about whether to have

reconstruction.

If you do have reconstruction, you are leaning toward flap-based reconstruction.

If you do have reconstruction, you are leaning toward delaying the procedure.

Your questions for the clinician:

Here are some other things to think about and discuss with your doctors—please select up to three of these you would like to discuss during

your next visit.

+ How much will my insurance cover, for each type of reconstruction?

« How much feeling will | have after surgery?

+ How long will | need drains after surgery?

Add Your Own Question (You can add up to 3 questions):

« what else should | know?

Type your question here

an Breast cancer is a life changing event and is quite difficult for many women. Counseling and support services are available. You can be
connected with peer support and community resources. Click here for resources

This tool is meant to help start the conversation about whether to have breast reconstruction and what type to have. Talk to your care team

about your thoughts and how you are feeling about your choice.

| have finished all leamnings and questions

Common Questions Support Services Glossary About Us
2017-2020 BJC HealtCare | Washington University School of Medicine in St Louis

Photo Gallery ~

Hi, test bic | LOG OUT

Summary

Figure 2 BREASTChoice summary page.

However, informatics teams, clinical teams, and research
teams often have different cultures, with unique lan-
guages, workflows, and languages, and they do not have
a long history of working together. Thus, it is especially
important for projects involving EHR integration to
focus on clear and frequent communication, documenta-
tion, road maps, and resilience, in the face of barriers and
challenges that inevitably arise.

Overview of EHR Integration of
BREAST Choice

Integrating BREASTChoice into the EHR was part of a
larger randomized study of the implementation of deci-
sion support for breast reconstruction.'® The EHR inte-
gration process involved 5 main steps and took
approximately 18 mo to complete (Table 1). These steps
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Table 1 BREASTChoice EHR Integration Overview

EHR Integration Step

Parties Involved

Approximate Time Required
(Excluding Maintenance/Updates)

Obtain stakeholder feedback
about the BREASTChoice
tool

Modify/update the
BREASTChoice tool based
on feedback

Obtain institutional approvals
for EHR integration

Design the approach to EHR
integration of
BREASTChoice

Program and test the build for
EHR integration of
BREASTChoice

Study team

Study team
Research informatics team

Study team

Medical center informatics review committees
Medical center informatics team

Research informatics team

Epic staff

Study team

Research informatics team

Medical center informatics team

Study team

6 mo

3 mo

3 to 6 mo

2 mo

6 mo

EHR, electronic health record.

included 1) stakeholder engagement about necessary
modifications to the decision aid, 2) programming the
modifications to the decision aid website, 3) institutional
approval for EHR integration, 4) design of an EHR inte-
gration approach, and 5) programming of the decision aid
software and its integration into the EHR, often referred
to as the “build.” We took the approach of designing, pro-
gramming, and implementing BREASTChoice at one
site and transferring it to the second site, to minimize
redundant effort and maximize future dissemination
feasibility.

Several teams collaborated on these processes. Each
site had a study team, which was involved in all proce-
dures and facilitated stakeholder engagement and institu-
tional approvals. Research informatics teams at each site
led the design of an EHR integration approach. In addi-
tion, one of the sites also involved the medical center’s
clinical informatics team and the EHR company’s (Epic)
staff.

Transfer of data between the EHR and the
BREASTChoice tool used Healthcare Level Seven (HL7)
Fast Healthcare Interoperability Resources (FHIR) stan-
dard Application Program Interfaces (APIs). HL7 FHIR
is a standard for describing data, resources, and APIs for
exchange of EHR information, using modern, web-based
technologies. One site had BREASTChoice “pull” data
from the EHR, and the other site had the EHR “push”
data to the decision aid. Both sites used FHIR APIs to
push patient-related data from BREASTChoice back
into the EHR.

Challenges of EHR Integration,
Recommendations, and Examples from
BREAST Choice

We learned several important lessons and have developed
recommendations to address the challenges we experi-
enced, which are applicable to other decision aid EHR
integration projects (Table 2).

Challenge 1: Unique and Changing Patient,
Clinician, and Informatics Needs and Activities

EHR integration of a patient- and -clinician-facing
decision aid requires careful consideration of clinical
workflows, privacy, confidentiality, information accu-
racy, and stakeholder goals. The setting of use was
important to our patient stakeholders who preferred to
use BREASTChoice at home, rather than in the clinic.
Clinician stakeholders expressed concern that EHR data
on patient risk factors could be incomplete or inaccurate,
which would subvert the availability of having the right
information at the right time in the workflow.® The tim-
ing of decision aid delivery is critical and may be com-
plex. Patients must be identified as 1) eligible, 2) making
a decision, and 3) aware of their diagnosis but ideally
not yet through discussing treatment options with a clini-
cian (Figure 3). BREASTChoice also had to be delivered
to the correct reconstructive surgeon. Informatics stake-
holders advised that the most important aspects of EHR
integration would be the timing of transferring patient
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Table 2 Recommendations for Integrating a Decision Aid into the EHR

Challenge

Recommendation

Example Solution from BREAST Choice

Unique and changing patient,
clinician, and informatics needs
and activities

Merging clinical workflow with
informatics programming and
involving multiple parties result in
highly complex processes

Policies and procedures governing
EHR integration of decision aids
can be difficult to find and are
institution specific

Because integrating a decision aid
into the EHR is novel, institutions
are still developing policies and
procedures for implementation.

Local characteristics can complicate
transferring a build between sites.

Engage patient, clinician, and
informatics stakeholders at all stages

Explicitly and continually map all
clinical, research, and informatics
processes

Actively seek out all policies and
procedures regarding EHR integration
before starting. Institutions could
create an accessible website or
repository with steps and contact
personnel, much like policies and
procedures available for investigators
about IRBs.

Plan for the process to take longer than
development of a stand-alone decision
aid, CDS tool, or BPA; budget
appropriately with detailed processes
and expected hours in advance.

Keep patient-facing components outside
of the EHR, delivered through a
patient portal or website, not
integrated into the medical record.

Transfer a build from another site, but
plan for local changes. Track
adaptations for future dissemination.

Best practice alert (BPA) was developed to
remind surgeons to view BREASTChoice
summary at the start of clinic or just
before the encounter. Patient receives
portal message with link to tool when
surgical appointment is scheduled.
Patients can complete or edit their health
data in case of inaccuracies or missing
data.

Swimlane diagram was used to map out
timing, involved parties, and guide the
EHR integration process (Figure 4)

One site allowed an external tool to “push”
data to the EHR, while the other site
required the clinician to authorize the
EHR to “pull” data from the tool.

Regular meetings with the study team,
medical center IT team, and research
informatics team when building the
integration

BREASTChoice had clear documentation
and coding for Epic integration, which
facilitated transfer. The second site

developed a new approach to how data
flowed from the EHR to
BREASTChoice.

CDS, clinical decision support; EHR, electronic health record; IRB, institutional review board; IT, information technology.

data from the EHR to BREASTChoice and then back
into the EHR. Surgeons told us that they wanted to know
whether their patient had used BREASTChoice before the
visit. They also wanted to view the BREASTChoice sum-
mary early enough to use it in treatment decision making
but not so early that they would forget it. Many surgeons
wanted to receive an electronic reminder to view the
BREASTChoice summary.

Recommendation 1: Engage Patient, Clinician,
and Informatics Stakeholders at All Stages

We consulted stakeholders at the start of this project and
throughout the EHR integration process. Specifically,

we conducted semistructured interviews with 13 breast
cancer survivors, 8 breast/general/surgical oncology clin-
icians, 6 reconstructive surgery clinicians, and 9 infor-
matics experts. Interview questions were based on the
Consolidated Framework for Implementation Research.
Details on this stakeholder engagement process and
results have been published previously.'”

To address the issue of proper timing, we leveraged the
EHR'’s ability to automatically track each discrete step in
the clinical workflow. Patients received a notification
through the EHR patient portal or through email if a
patient was not enrolled in the patient portal. The notifica-
tion triggered after the oncologic surgeon encounter but
before the reconstructive surgeon encounter. Clinicians
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BREASTChoice and
EHR interface

surgeon have personalized
discussion about reconstruction
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Reconstructive surgeon
receives BREASTChoice
summary through EHR;

uses smartphrases

Figure 3 Timing of delivery of BREASTChoice to patients and clinicians.

received a best practice alert (BPA), which launched after
the patient completed BREASTChoice and contained the
BREASTChoice summary with the patient’s risk estimate,
preferences, and questions (Figure 2). This design allowed
the informatics team to ensure that the alert provided 1)
the right information, 2) to the right person, 3) at the right
time in the workflow, per the five rights framework.®
These design decisions are being evaluated in the ongoing
randomized controlled trial.

To address clinician concerns about accuracy, we
designed BREASTChoice to give patients an opportu-
nity to edit their risk data. For example, patients could
delete, change, or add diagnoses or medications. To
accommodate clinicians’ EHR documentation needs, we
developed an EHR “smartphrase” (a short piece of text
that pulls in a longer piece text into a note)'® specific to
BREASTChoice. This allowed clinicians to specifically
document that they wused information from the
BREASTChoice summary during the clinical encounter.

Challenge 2: Merging Clinical Workflow
with Informatics Programming

Our earliest discussions with informatics teams focused
on programming of the decision aid, where and how

data would be stored, and how data would be trans-
ferred between BREASTChoice and the EHR. They did
not explicitly make clinical workflow central to planning.
Because clinical data from the EHR is so central to
BREASTChoice’s design, many unresolved issues subse-
quently arose about clinical workflow and how it inter-
sected with the flow of data and data security.

Recommendation 2.: Explicitly and Continually
Map All Clinical, Research, and Informatics
Participants and Processes

We constructed a swimlane diagram® to map all individ-
uals, groups, structures, procedures, and timing that
were involved in the clinical workflow and the use of
BREASTChoice (Figure 4). The swimlane diagram
served as a guide for the EHR integration process and as
a communication tool among all parties involved. The
medical center research informatics program at one of
the sites has since required a swimlane diagram for all
EHR integration projects. We recommend using process-
mapping tools (e.g., swimlane, process flow diagrams,
mind mapping) to explicitly communicate and document
about the clinical workflow and its implications for
EHR integration. These tools facilitate intentional
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Figure 4 Part of the swimlane diagram of clinical workflow and BREASTChoice use (Miro), with a portion magnified for

illustration.

planning by multiple responsible parties of simultaneous
processes, some of which are dependent on each other
and some of which are not. It allows for, but does not
require, a depiction of the chronology of events and pro-
cesses, including iterative or nested processes.

An example of the value of the swimlane diagram is
determining when the patient-clinician relationship is
“established,” which can affect decision support delivery
timing. Many patient portals require that the patient-
clinician relationship be established before the patient
can contact the clinician via the portal or an external
decision aid can send patient information to the clinician.
That requirement ensures that information is routed to
the correct clinician, to prevent its being overlooked or
reaching the wrong person. When we used the swimlane
diagram, we mapped out this decision point and created
solutions for sending patients the BREASTChoice link
via the patient portal and for sending clinicians the
BREASTChoice summary using a BPA.

Challenge 3: Unclear Governance
Policies and Procedures
A major issue for EHR integration of decision aids is

that policies and procedures governing the process are
often in flux or not yet established. They fall under the

domains of legal, medical information management,
compliance, and privacy/security offices. Thus, they may
not be explicitly stated or straightforward to find. If
study teams are not aware of all policies and procedures
before proceeding with implementation, study processes
can be delayed.

We encountered such a policy-related delay in manag-
ing the flow of data from BREASTChoice into the
EHR. Because BREASTChoice includes a risk predic-
tion model, clinical data must flow from the EHR to
BREASTChoice and back into the EHR (Figure 3).
While many decision aids extract data from EHRs, for
example, those relying on FHIR to pull data from the
record, the procedures for pulling data into the EHR are
not as clear. At 1 of our 2 sites, an external tool is
allowed to push patient information into the EHR flow-
sheet.!” In contrast, the second site does not allow an
external decision aid to enter patient data into the EHR
without the patient’s clinician allowing the EHR to pull
those data from the aid. Because the first site had pro-
grammed BREASTChoice, the second site had to rede-
sign this aspect of the build."

Many institutions have governing committees that
must approve EHR integration of decision aids. There
may be separate committees and procedures for clinical
and research projects, and the distinction between
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clinical versus research is not always clear. Some institu-
tions also have a separate committee to approve BPAs.
Furthermore, many institutions bundle the production
of new EHR projects and will not allow completed
builds to go live until scheduled dates. Knowing require-
ments ahead of time may enable the planning of parallel
study processes to continue progress on one part of the
project while waiting for approval on another. Such
planning could be particularly important for adhering to
a grant timeline.

Recommendation 3: Actively Seek out All Local
Policies and Procedures Regarding EHR
Integration before Starting

These experiences lead us to recommend that institutions
develop a central, easy-to-identify repository for policies
and procedures governing EHR integration projects.
Such a resource could benefit many types of clinical deci-
sion support tools and not just decision aids. The reposi-
tory ought to be available institution-wide and include
procedures for its own updating and modification.
Ideally, there would be personnel for its maintenance.
Awareness of these policies and procedures by investiga-
tors should be comparable to the awareness of institu-
tional review board requirements for human subjects
research.

Challenge 4: Limited Experience with EHR
Integration of Patient Decision Aids

Integrating a patient decision aid into the EHR is still
novel, and institutions are developing policies and proce-
dures for its implementation. The integration process,
especially for a research study, can require different per-
sonnel, resources, and procedures than usual for decision
aid development, EHR upgrades, stand-alone decision
aids, or BPAs. Although an institution’s information
technology department will already have personnel for
clinical decision support, EHR integration of a patient
decision aid and research about it require unique exper-
tise. We found that our study was one of the first of such
projects to be conducted at our institutions. This meant
that it had potential value but that the informatics teams
needed to investigate pertinent policies and procedures
while working on the build for the study. We recommend
determining the institution’s experience in EHR integra-
tion of patient decision aids and informatics research
early in planning, including during grant development if
applicable. If they do not, plan for processes to take lon-
ger, and budget accordingly.

Although our institutions’ new research informatics
programs found the project important, their ability to
devote personnel to the project was sometimes limited.
One reason for this limitation was the project’s scope,
affecting only breast cancer patients undergoing mastect-
omy (compared, for example, to a clinician-facing BPA
for vaccination). Thus, if one person’s expertise was una-
vailable due to an absence or demand from another proj-
ect, progress often paused. We found that such demands
on informatics personnel were somewhat common,
because urgent issues facing a medical center often
require substantial informatics effort.

Recommendation 4. Plan for the Process to
Take Longer Than Development of a Stand-
Alone or Static Decision Aid, Clinical Decision
Support Tool, or BPA

We recommend building in flexibility by planning paral-
lel study processes, so that progress can continue on one
process while another is delayed. We also found that
because of the novelty of the project and its multiple sta-
keholder groups, effective communication modalities did
not yet exist. Thus, we recommend explicit planning for
both standing communication (e.g., a weekly multidisci-
plinary meeting) and ad hoc messaging (e.g., chat soft-
ware, bug-tracking software). Alternatively, some might
conclude that this build is too large and prefer that the
patient-facing components remain outside of the EHR,
such as through patient portal delivery or a website that
is not integrated into the medical record. Those
approaches could allow other sites to use the decision
aid without needing to complete a local build.

Challenge 5: Local Characteristics Can
Complicate Transferring a Build between Sites

We programmed BREASTChoice as a standalone web-
site and designed the EHR integration to be somewhat
generalizable. Effective adaptation from one site to the
other relied on careful documentation of all program-
ming by the first site and transferring this documentation
to the second site. We used a coding repository for these
purposes. It also relied on direct and regular communica-
tion between programmers from the 2 sites. Such com-
munication was less needed after the first 3 mo of
transferring to the second site but was still necessary on
an ad hoc basis. Programming changes sometimes
resulted in “downtime,” when patients could not access
the tool, which resulted in some confusion among
patients.
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We had not budgeted for continued informatics invol-
vement by the first site beyond the project’s reaching sta-
bility there. Also, because the different local policies
about data flow and decision support timing required
programming changes, we had to arrange for more funds
and personnel for the informatics groups after initial
EHR integration of BREASTChoice. Although the
transfer of the build worked for our 2 planned academic
sites, it was not feasible for a third planned site at a com-
munity hospital.

We recorded all changes to BREASTChoice using the
expanded Framework for Reporting Adaptations and
Modifications (FRAME).?' This included FRAME pro-
cess domains (modification timing, whether it was
planned or not, who participated, modification content,
modification nature) and reasons (goal of the modifica-
tion, sociopolitical, organization/setting, provider, or
recipient reasons). Tracking of modifications helped the
transfer from the first site to the second and will support
future dissemination of BREASTChoice.

Recommendation 5: Plan for Local Changes
When Transferring a Build between Sites

To facilitate transferability of programming, we recom-
mend clear documentation of all programming by the
first site and a reliable coding repository and transfer
procedures prior to agreement about extent of responsi-
bility for programming by each site. We also recommend
clear communication methods between teams about bugs
and code updates and with patient participants when
there is decision aid downtime related to code updates.
Because informatics maintenance and adaptation occur
beyond the point of the successful build, we recommend
anticipating those needs when budgeting. Finally, we rec-
ommend using a tool such as FRAME to track all
modifications.

Conclusion

EHR integration of a patient decision aid that 1) pro-
vides personalized risk estimates using EHR data, 2)
faces both patients and clinicians, and 3) has an interac-
tive design has the potential to enhance SDM and can be
accomplished by planning for and addressing key chal-
lenges. These challenges include the need to accommo-
date many stakeholders with different priorities and
workflows, variable and rapidly changing policies
regarding EHR security, relative novelty of this process
for most institutions, and the need to balance local
requirements with future dissemination potential. When

implementing the BREASTChoice decision aid into 2
EHR environments, we learned valuable lessons that can
benefit other investigators: 1) engage all relevant stake-
holders, 2) explicitly and continually map all persons
and processes, 3) actively seek out all pertinent institu-
tional policies and procedures, 4) plan for integration to
take longer than development of a stand-alone decision
aid, and 5) transfer knowledge about a build from one
institution to another but expect local changes.

In addition to our 5 specific recommendations, we
advise that investigators remain highly flexible and recog-
nize that unforeseen obstacles and accompanying delays
are part of the discovery and implementation process.
Similarly, engage with all collaborators and stakeholders
as they learn about the EHR integration process and
develop their own best practices. For every obstacle,
facilitator, or innovation, document all adaptations using
a reliable theory-based implementation framework. Start
the entire process early and build in parallel processes for
presentations, approvals, modifications, and program-
ming. Plan resource allocation and budgeting based on
all of these processes, which may differ from what is cus-
tomary for other types of research. Measure as many pro-
cesses and outcomes as possible, including opinions of
stakeholders, adaptations, usability, and adoption metrics.
Although many of these practices are part of good project
management, they become even more important for an
EHR integration project, with new procedures and teams
and complex technology and governance. Integration of
decision aids into the EHR is feasible and scalable but
requires preparation for specific challenges and a flexible
mindset focused on implementation.

Future Directions

Efforts to integrate patient decision aids into the EHR
are growing. Many of those efforts, however, have
focused on 1 or a few components of SDM, rather than
the entire process, and relatively few studies have fully
leveraged the automation available with the EHR, such
as through delivery of personalized information.'> Our
randomized controlled trial is testing the effects of the
EHR-integrated BREASTChoice, with its personalized
risk estimates, on patient and clinician behaviors. EHRs
have not been designed with SDM in mind and can
therefore become an additional barrier to the process.
Research is needed on ways to redesign the EHR to opti-
mally support SDM.'* For example, a patient’s prefer-
ences could be elicited by and stored within the EHR,
along with other health data, which could then be com-
municated automatically to the clinician. Methods are
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needed for alerting clinicians without causing alert fati-
gue and in ways that fit into clinicians’ mindsets and
habits.?* Future implementation research should leverage
the EHR to encourage and enhance the use of patient
decision aids in clinical practice, ultimately leading to
more effective application of SDM at the point of care.

Authors’ Note

The authors adhere to best practices of research transparency.
Data, analytical methods, and other research materials are
available upon request to Dr. Lee.
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