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Abstract Background Use of the electronic health record (EHR) is widespread in academic
medical centers, and hands-on EHR experience in medical school is essential for new
residents to be able to meaningfully contribute to patient care. As system-specific EHR
training is not portable across institutions—even when the same EHR platform is used—
students rotating across health systems are often required to spend time away from
clinical training to complete each system’s, often duplicative, EHR training regardless
of their competency within the EHR.
Methods We aimed to create a single competency-based Epic onboarding process
that would be portable across all the institutions in which our medical students
complete clinical rotations. In collaboration with six health systems, we created online
EHR training modules using a systematic approach to curriculum development and
created an assessment within the Epic practice environment.
Results All six collaborating health systems accepted successful completion of the
developed assessment in lieu of standard site-specific medical student EHR training. In
the pilot year, 443 students (94%) completed the modules and assessment prior to
their clinical training and successfully entered clinical rotations without time consum-
ing, often repetitive onsite training, decreasing the cumulative time as student might
be expected to engage in Epic onboarding as much as 20-fold.
Conclusion Medical schools with multisystem training sites with a single type of EHR
can adopt this approach to minimize training burden for their learners and to allow
them more time in the clinical setting with optimized access to the EHR.
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Background and Significance

In the past 15 years, the use of the electronic health record
(EHR) has been widely adopted by the U.S. medical system
and is now the norm in academic centers. Accordingly,
medical educators must equip trainees with skills necessary
to navigate the EHR efficiently and effectively.1While recom-
mendations underscore the importance of medical students
havingmeaningful access to the EHR, its use presents unique
challenges in undergraduate medical education.2 Systems
struggle to find ways to allow students to have access
necessary for training while protecting patients from poten-
tial harm. Health systems are generally risk averse, and due
to a desire to protect patients and concerns about payer
restrictions policies are created that limit medical students’
roles within the EHR.

Students’ access to the EHR ranges from a strictly obser-
vational role to documenting a parallel word-processing
software, to being able to write orders to be released by a
senior provider, and to document with cosignature.3 Possibly
in part as a result of limited student access, challenges cited
by residency programs indicate that wehave not found away
to adequately trainmedical students on the use of the EHR.4,5

The central importance of this training is highlighted in two
of the Association of American Medical College’s Core
Entrustable Professional Activities (EPA) for Entering Resi-
dency: EPA 4, enter and discuss orders and prescriptions, and
EPA 5, document a clinical encounter in a patient record.6

Traditionally, student access to an EHR—no matter how
limited—requires site-specific onboarding through in-per-
son classes or electronic modules presented via learning
management systems.7 This onboarding rarely, if ever, pro-
vides certification that is portable across health systems
using the same EHR, and students are often granted access
that varies across the systems through which they rotate
within medical school, with less than half being able to
document in patient charts in all the hospitals in which
they train.8 We found no examples of systems that allow for
portability of onboarding certification across institutions nor
any that allow for competency-based assessment for stu-
dents to demonstrate that they have skills necessary to avoid
duplicative onboarding. The need for site-specific creden-
tialing for EHR access can be time consuming and often
redundant, occupying students’ time that could be better
spent in clinical training. While site-specific differences in
EHR implementation likely create a need for unique compo-
nents to onboarding, we sought to centralize the majority of
onboarding with a single curriculum that could be accepted
within multiple systems.

The University of Minnesota is one of the largest medical
schools in the country with over 900 medical students who
rotate through clinical experiences across several medical
systems in the state.Most of these systems use Epic, and each
site requires its own onboarding. We wished to determine
the expectations and potential cumulative time burden of
Epic onboarding for each of the sites where our students
rotate. We then aimed to determine the feasibility of colla-
borating to form a single certification and competency-based

assessment for medical students accepted by all teaching
health systems in the state that use Epic.

Methods

We used Kern’s Six Step Approach to Curriculum Develop-
ment9 as a framework to create our curriculum and assess-
ment, entitled “Epic101.”

Step 1–Identify problem/needs assessment. We sur-
veyed the lead Epic educators responsible for training at
the six health systems that use Epic and host medical
students to understand required onboarding content,
delivery method, and the expected time burden for lear-
ners. We also asked their willingness to join a collabora-
tive effort to determine essential components for a single
certification course. Based on the results of this survey,
two authors (M.P. and M.S.) from the medical school and
its affiliated health system planned to createmodules and
a competency-based assessment for a common certifica-
tion course, vet themwith the Epic educators, and oversee
their implementation.
Step 2–Determine goals and objectives for the curricu-
lum.We solicited topics that eachgroupdeemed important
to include in this orientation and then refined this list with
multiple iterations of a modified Delphi process via tele-
conferences and surveys. We used a 4-point scale (1–not
necessary, 2–probably not needed, 3–probably needed,
4–essential) to assign relative importance to topics on our
resulting list. Topics averaging a 3 or greater were included
in the curriculum and are depicted in ►Table 1.
Step 3–Identify an educational strategy. We chose
online modules for several reasons: (1) this system was
frequently used as part or all of the Epic onboarding across
the systems, making buy-in and ability to collaboratively

Table 1 Agreed upon essential skills for Epic101 curriculum

Skills Mean score of
importance for
inclusion (1–4 scale)

Writing notes from scratch 4.0

Using chart review 4.0

Navigating results review 3.9

Writing notes using SmartPhrases 3.9

Finding your patient 3.9

Reviewing the problem list 3.6

Entering orders 3.1

Using order sets 3.1

Performing medication
reconciliation

3.1

Customizing a patient list 3.1

Writing notes in NoteWriter 3.0

Using admission/discharge
navigator

3.0
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develop the curriculummore feasible; (2) online modules
could be housed behind a fire-wall requiring student
logins which complies with Epic policies on use of pro-
prietary screenshots from the EHR; (3) the onlinemodules
required a minimum of ongoing faculty and staff effort;
(4) students were able to complete the curriculum asyn-
chronously, thereby not interfering with their clinical
experiences; and (5) online modules allow for an envir-
onment mimicking the EHR where learners can click and
navigate as they would in the patient setting. We created
four online modules that addressed the agreed upon
content areas: Epic environment overview, order entry,
patient information review, and chart documentation.We
used the Adobe Captivate software to create the modules
because the lead developer had experience with this
platform. Lead educators from the six institutions vetted
and refined the modules over a period of 4 months.
Representative screenshots from these modules and full
learning objectives are provided in ►Supplementary

Material A (available in the online version).
Step 4–Develop an assessment. We aimed to create an
assessment that would allow for demonstration of compe-
tencywithin Epic and that would ultimately grant portable
certification across the participating institutions. We used
the EpicPlay environment, a parallel, non-live EHR that

simulates the Epic system and allows for the creation of
simulatedpatients. This approachallowedus to create case-
based questions mirroring real world encounters and to
embed answers within simulated patient charts. Unlike
module-based EHR assessments that require a certain
pattern of clicking to demonstrate skill attainment, our
approach allowed for multiple paths to each answer, mir-
roring the multiple real world paths to find such informa-
tion within the EHR. We defined the ability to correctly
answer 80% of twenty questions as demonstrating compe-
tency within Epic. An example of a series of questions is
provided in the►Fig. 1.We provide the full assessment and
key as►Supplementary Material B (available in the online
version).
Step 5–Implementation. We placed the modules and
assessment in the students’ online learning management
system in April 2016. In May 2016, all rising third year
medical students preparing for their foundational clinical
clerkships were required to complete both the modules
and the assessment. All rising fourth year students who
had already used Epic at least once had the option to take
the assessment only, although they also had access to the
modules.
Step 6–Evaluation and feedback. Upon completion of the
modules, students completed an anonymous survey that

Patient Number 1

You have just admitted a 40-year-old female with a diagnosis of pneumonia. You are preparing 
to present her to the team on rounds and you want to confirm a few things in her chart before 
your presentation. 

Q1: You recall charting Leah’s family history, but can’t remember which conditions her father 
has. You turn to Epic to help you remember and see that her father has:  

A.
B.
C.
D.
E.

Q2. You recall she has diabetes, but want to confirm which type by looking at her medical 
history. You confirm she has: 

A.
B.
C.
D.

Q3. While you are charting, a nurse pages you to ask the patient’s code status. You check and 
find out that she:  

A.
B.

High cholesterol  
Cancer  
Diabetes  

All of the a

Diabetes insipidus  
Type I diabetes mellitu
Type II diabetes mellit
Gestational diabetes  

Has a Do Not Resuscitate request
Is a Full Code  

(Leah Beancurve; DOB 12/27/76)  

Fig. 1 Sample assessment questions requiring students to navigate simulated patients’ chart.
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captured feedback on prior Epic experience, time require-
ment for module completion, level of comfort in using
Epic upon entry into their first clinical rotation, and
suggested future module topics. We also obtained feed-
back from all site Epic educators through regular email
and phone communication. As a course-related activity
with data collected as part of the routine class activity for
program evaluation, the University of Minnesota Institu-
tional Review Board considers the project exempt from
review.

Results

Prior to implementation of the Epic101 curriculum, all six
institutions had required their own EHR training regardless
of any previous training a student might have completed.
Four of the six had an online component to the training, and
three had an in-person requirement with trainers at the
elbow of the students. The time requirement ranged from
less than 2 hours (one site) to more than 4 hours (two sites),
with themajority requiring between 2 and 4 hours. With the
training required at each site, sometimes for each rotation, an
individual student could be required to spend up to 25 hours
in duplicative onboarding, depending on his or her rotation
schedule.

We obtained buy-in from all six institutions that if we
collaborated to create a curriculum and assessment that
addressed the overlapping expectations for each institu-
tion, each would allow this single onboarding to serve as
the credentials for their respective site, eliminating or
decreasing the amount of onsite training required. Repre-
sentatives from each of the sites reviewed and provided
feedback on content of each module. This was repeated
until we had agreement that the module content ade-
quately covered the skills listed in ►Table 1. Examples of
topics which did not reach the threshold for inclusion
included InBasket Management and use of CareEverywhere
to find patients’ Epic records outside of the system. The
workgroup discussed their inclusion and agreed they were
not needed as core concepts for the medical student
onboarding. Leadership then reviewed the drafted modules
to ensure that it met their expectations before going live
with the curriculum.

In the pilot year of the curriculum, 443 students (94%)
successfully completed the Epic101 assessment. All but three
students did so on their first attempt, and of these, 438
students (99%) completed the modules and assessment in
less than 2 hours. A total of 173 students completed the
postassessment survey (response rate 39%), and of those, 125
(72%) felt comfortable in their ability to use Epic effectively
on their next clerkship.

As a result of the pilot year, five of the six sites have
eliminated site-specific Epic training for students. One site
still requires a half-hour onsite session for site-specific skills
for inpatient clinical rotations. This change resulted in as
much as a 20-fold reduction in time spent in Epic onboarding
for students during their clerkships, allowing for more time
in the clinical setting. After one year’s experience, all six sites

plan to use the curriculum and honor the completion certi-
ficate moving forward.

Conclusion

In our creation and pilot of the Epic101 curriculum, we
demonstrated that multiple different clinical partners could
overcome the challenges of institutional bureaucracies to
create a portable curriculum that has been widely adopted,
has saved time for both Epic trainers at clinical sites and
students alike, and has provided students comfort in their
readiness to use the EHR during their clinical rotations.
Furthermore, our curriculum focuses on specific medical
student tasks identified by the training institutions, in dis-
tinction to a broader array of skills addressed in a self-paced
user guide an EHR software may incorporate within its
platform.

This first cycle demonstrated the curriculum’s feasibility
with a 99% completion rate. It demonstrates a novel use of a
preclinical competency-based assessment completed in the
EHR environment in which the students will work. While
module-based EHR assessments typically require students to
follow an exact clicking algorithm to answer the question
correctly, our assessment more closely resembles clinical
practice in that it acknowledges that multiple roads lead to
the same result within the EHR. This approach to assessment
allows students the opportunity to demonstrate that they
know how to find a laboratory result, for example, without
being prescriptive in how they find it. While others have
created vendor-agnostic student EHRs for training,10 the
ability to leverage the EpicPlay environment, part of the
out-of-the-box Epic platform, allows for a logical testing
environment which mimics their eventual workspace. Addi-
tionally, we were able to create questions that went beyond
simply data retrieval, or skills that could be accomplished by
simply using the chart search feature. For example, we were
able to assess the student’s ability to successfully enter an
order by asking details about what is shown when the order
is pulled up (e.g., the Laboratory Code). If the student is able
to successfully find this detail, it means he or she was able to
find the order successfully.

We encountered several stakeholders along the way who
felt it was unlikelywewould be able to get six distinct systems
to agree to a single onboarding process. Accordingly, our most
significant outcome of this pilot project may be the fact that
such a collaborationwas, in fact, possible in thefirst place.We
feel there are a few key factors that led to buy-in across
institutions. First, we identified a common problem in the
duplicative onboarding and offered an opportunity to colla-
borate for a solution. Second, we proposed that we (as the
University site) would take the lead on creating the infra-
structure of themodules, assessment, and tracking.Offering to
take the burden of the logistics of making the curriculum,
while keeping the equal stakes in input, may have contributed
to the successful buy in. Additionally, we agreed to move
forward with an “all for one, one for all” approach where we
agreed that wewould repeat feedback cycles until wewere all
in agreement that the modules met our needs. This so-called
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“Muska-PeerPressure”helpedmovetheproject alongasall the
stakeholders were given equal content and veto power, yield-
ing a true collaborative effort.

There are limitations in our work. First, the project was
not designed as a controlled study, so while the majority of
students (72%) indicated they felt prepared to use Epic on day
1, we are unable to compare their confidence with that of
studentswho entered clinical rotationswithout this training.
Second, survey questions were self-reported, so the comfort
level may not reflect the skill level in EHR navigation. Third,
as it is meant to replace the redundant onboarding addres-
sing the logistics of Epic training, this curriculum focuses
merely on the nuts and bolts of Epic use, not on the nuances
of EHR such as professionalism, ability to maintain rapport
with patients, etc.1,3 We do, however, address these impor-
tant topics elsewhere in our medical school curriculum
including opportunities to be evaluated on EHR use in
simulated patient encounters as part of a more comprehen-
sive curriculum addressing the provider’s role in the EHR
ecosphere. Fourth, the EpicPlay environment does not
exactly mimic real Epic charts that have more content and
granularity. However, it does provide an environment that is
sufficiently challenging for novice users. Finally, wewere not
able to address certain aspects of training such as validating
the correctness of individual student login and set-up for
each health system. This is still a task that needs to be
addressed by training teams at each health system.

This collaborative model serves as a proof of concept
and is easily replicable by medical schools at which stu-
dents rotate across multiple health systems. While use of
this model necessitates a single type of EHR across multiple
training sites, the consolidation of EHR vendors makes this
situation likely around the country, and it would be
possible to repeat this process for different EHR vendor
cohorts within a training system. Our goal is that other
programs with multisystem training sites with a single
type of EHR will consider this approach to minimize
training burden for their learners, thus allowing them
more time in the clinical setting. The assessment relying
on answers embedded in the charts of simulated patients
within the EpicPlay environment requires minimal work to
create and can likely be mirrored in other training pro-
grams. All six sites wish to continue this universal EHR
certification and assessment, and we aim to continue this
program for our residents as well as for our students, and
to systematically gather feedback about comfort/EHR skill
level during clinical experiences.

Multiple Choice Questions

1. Which of the following is a valuable conceptual frame-
work to employ when developing a curricular
intervention?

a. Community Centered Framework
b. Kern’s Six Step Framework
c. Module Development Classification
d. Bloom’s Escalation Inventory

Correct Answer: The correct answer is option b. Having a
conceptual framework to serve as scaffolding for a curri-
cular intervention is a valuable way to systematically
approach the process of program development. The
authors used Kern’s Six Step Framework for Curriculum
Development which lays out a process of performing a
needs assessment, determining goals and objectives,
choosing an educational strategy, developing an assess-
ment, a plan for implementation, and evaluating the
curriculum. Informaticists are often taskedwith engaging
learners around new innovation or processes, and being
systematic in the development of this educational content
is essential.

2. Which of the following did the authors cite as a benefit of
embedding the assessment in the EHR Play Environment?

a. Allows for automatic grading of the assessment
b. Records the steps the learner took to answer a question
c. Allows for multiple avenues to arrive at a correct

answer
d. Does not require Internet to access

Correct Answer: The correct answer is optionc. Leveraging
EpicPlay for the competency-based assessment allowed the
authors towritequestion stemsfor simulatedpatients,with
the answers embedded in their EHR records. This process,
which differs frommostmodule assessments that require a
predefined click pattern to advance, allows for multiple
avenues for the learner to navigate to arrive at the correct
answer. Forexample, aquestionaboutapatient’s laboratory
results may be found via Chart Review, Results Review, 72-
Hour Laboratory flowsheet, etc. This process mimics the
real world, whereby a user may take multiple different
routes to find information in an EHR, and accordingly, is a
true competency-based assessment rather than a test of
memorizing where to click. This approach could be widely
adoptedby those taskedwith creatingonboardingcurricula
for EHR use.
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