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Abstract

Problem—Because many medical students do not have access to electronic health records 

(EHRs) in the clinical environment, simulated EHR training is necessary. Explicitly training 

medical students to use EHRs appropriately during patient encounters equips them to engage 

patients while also attending to the accuracy of the record and contributing to a culture of 

information safety.

Approach—Faculty developed and successfully implemented an EHR objective structured 

clinical examination (EHR-OSCE) for clerkship students at two institutions. The EHR-OSCE 

objectives include assessing EHR-related communication and data management skills.

Outcomes—The authors collected performance data for students (n = 71) at the first institution 

during academic years 2011–2013 and for students (n = 211) at the second institution during 

academic year 2013–2014. EHR-OSCE assessment checklist scores showed that students 

performed well in EHR-related communication tasks, such as maintaining eye contact and 

stopping all computer work when the patient expresses worry. Findings indicated student EHR 

skill deficiencies in the areas of EHR data management including medical history review, 

medication reconciliation, and allergy reconciliation. Most students’ EHR skills failed to improve 

as the year progressed, suggesting that they did not gain the EHR training and experience they 

need in clinics and hospitals.

Next Steps—Cross-institutional data comparisons will help determine whether differences in 

curricula affect students’ EHR skills. National and institutional policies and faculty development 

are needed to ensure that students receive adequate EHR education, including hands-on experience 

in the clinic as well as simulated EHR practice.

Problem

Medical educators have widely acknowledged the importance of training medical students to 

appropriately use electronic health records (EHRs).1,2 EHR competencies fall into two 

general domains. The first involves how effectively the clinician interacts with the EHR data 

(charting, ordering, etc.). Milano and colleagues3 have described a curriculum addressing 

these data management aspects of EHR use. A second, more challenging domain involves 

communication. This domain entails establishing and maintaining patient rapport while 

using the EHR. Using an EHR in the exam room can detract from or add to the patient 

experience4; thus, measures of, and training in, this latter competency domain are needed.5

Prior to EHRs, students updated chart histories, revised medication and allergy lists as 

appropriate, and wrote notes and orders that a supervising attending reviewed and signed. 

Since the advent of EHRs, students’ opportunities to work with patient medical records have 

been influenced by rotations at sites with different EHR platforms, by supervising 

physicians’ differing levels of comfort with and ability to use EHRs, and by policies that 

restrict student EHR use.6,7 A 2009 survey of clerkship directors showed that many students 
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lack full EHR access. To illustrate, only about a fourth of directors (27%) reported that 

students could use the EHR to view patient records, write notes, and enter orders (which a 

supervising physician had to cosign); less than half (41%) allowed students to view the EHR 

and write notes; and a nearly a third (32%) allowed students view-only access.1 Limiting 

students’ access to the EHR diminishes their potential contributions to patient care teams.

Simulation allows students to use EHRs when clinical access is inadequate. Morrow and 

colleagues8 have described an EHR-specific, communication-skills-related objective 

structured clinical examination (OSCE). Using a sim-EHR, we extended Morrow and 

colleagues’ work to include EHR-related data management skills while interacting with 

patients. We describe the development, performance data, and participant perceptions of this 

EHR-OSCE at two institutions.

Approach

After a literature review, Oregon Health & Science University (OHSU) faculty created a list 

of EHR competencies (Table 1). Next, faculty created the EHR-OSCE scenario materials 

including a rater assessment checklist (Table 2) which expanded on Morrow and colleagues’ 

work.8 OHSU piloted the EHR-OSCE with third-year family medicine (FM) clerkship 

students in January through July 2010 and incorporated it into this required FM clerkship in 

2011. In 2013 the University of Texas Health Science Center at San Antonio (UTHSCSA) 

adopted the EHR-OSCE as part of its FM clerkship. The institutional review boards at both 

OHSU and UTHSCSA approved all the procedures necessary for the studies mentioned in 

this report.

Logistics

During the EHR-OSCE, students take a focused history, review EHR data with a 

standardized patient (SP), share their assessment with the “patient,” and enter a prescription 

in the EHR. The SP portrays a woman with a bladder infection, and the student accesses the 

sim-EHR on the in-room computer. A faculty member observes the encounter either from a 

chair in a corner of the room (OHSU) or from behind a two-way mirror (UTHSCSA). The 

faculty observer rates student performance by marking the assessment checklist during the 

encounter and by reviewing the accuracy of the EHR prescription (medication choice, 

dosage, instructions for taking the medication, and duration) after the EHR-OSCE. One 

faculty member–SP dyad observes students in serial fashion as they rotate through the EHR-

OSCE station. A 17-minute cycle allows students 10 minutes to read and conduct the 

scenario, 2 minutes to wrap up conversations with the SP, and 5 minutes to receive feedback 

from both the SP and faculty member.

The EHR-OSCE entails a straightforward diagnosis to assess students’ EHR skills rather 

than their medical knowledge. The scenario always starts with the computer and a chair 

positioned flush with the wall as far from the patient as possible (i.e., if a student has moved 

the furniture or if the SP has moved during a prior OSCE, the SP and furniture return to their 

starting locations before a new encounter begins); this positioning allows the raters to assess 

whether students move the computer monitor to foster patient engagement (see 

Supplemental Digital Appendix 1 at http://links.lww.com/ACADMED/A373). Faculty 
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observers assess chart review and medication reconciliation skills by having SPs divulge 

portions of their medical history only when the student reviews specific parts of the sim-

EHR chart with them. For example, SPs will disclose that they have stopped taking oral 

contraceptives in an effort to become pregnant only if students ask if the SP is still taking the 

oral contraceptive listed in the EHR. SP training comprises both written case material and 

rehearsal. Faculty assessors receive case materials in advance and are trained by the lead 

program faculty. At the beginning of the clerkship, students are told that one OSCE station 

requires EHR use.

Institutional differences

UTHSCSA includes the EHR-OSCE as part of the summative assessment that contributes to 

students’ overall clerkship grades, whereas OHSU uses it as a formative assessment that 

does not affect students’ grades. Additionally, at UTHSCSA, students receive some 

preclinical general EHR skills instruction and later, during the FM clerkship, students are 

taught EHR-related patient-interaction skills. OHSU students receive their EHR training 

during their second year, and unlike at UTHSCSA, EHR skills that this OSCE tests are not 

explicitly taught during the third-year clerkships.

Resources

Critical requirements in developing the EHR-OSCE included infrastructure for a realistic 

sim-EHR and skilled information technology (IT) personnel who programmed the sim-EHR 

charts in a training EHR environment. A training EHR environment (also known as a 

sandbox EHR) is identical to the EHR used in patient care, but houses only simulated patient 

charts. Using the training EHR environment ensures that automatic updates occur in step 

with the hospital’s EHR platform (both institutions use Epic; Epic Systems Corporations, 

Verona, Wisconsin) and provides a place for students to practice EHR skills without 

accessing actual patient records.

Additional necessary resources included a moveable, Internet-enabled computer with EHR 

software (e.g., a computer mounted on a moveable arm or a laptop on a wheeled table); 

faculty who are comfortable with and skilled in using EHRs; and institutional policies 

supporting student EHR use. The greatest hurdles arose from garnering both institutional 

support for developing student-friendly policies that grant student EHR access and funding 

for IT support. Collaboration between institutions allowed us to surmount those barriers by 

sharing IT resources and student EHR use policies. For example, OHSU’s IT lead was 

available to train and field questions for UTHSCSA’s IT personnel as they implemented the 

project.

Outcomes

We provide performance data from OHSU students who experienced the OSCE in academic 

years 2011–2013 (n = 71) and UTHSCSA students who experienced it in academic year 

2013–2014 (n = 211; see Table 2). All third-year UTHSCSA students participated, and all 

were graded by four trained faculty observers. Only a subset of OHSU students participated 

in the EHR-OSCE (some were randomly assigned other stations), and we have reported 
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assessment data from the faculty member who conducted the majority of the OHSU 

observations. At the end of each OSCE day, using a convenience sample methodology, two 

faculty members (one from each institution; F.E.B. and J.W.T) collected participant 

comments regarding the experience.

Using the EHR-OSCE assessment data, we identified areas in which students performed 

well and areas in which their abilities were lacking. Both institutions’ students performed 

well with some items in the EHR-related communication domain: Over 90% maintained eye 

contact while using the EHR (n = 277 [across both schools]) and shared information from 

the EHR with the patient (n = 262 [across both schools]).

The EHR skill areas in which students performed less well included (1) neglecting to 

confirm the EHR medical record data with the patient and (2) failing to use the EHR in a 

manner to establish patient rapport and foster patient engagement.

Confirming EHR data and other EHR-related data management skills

As mentioned, students at both schools could improve their data confirmation skills. To 

illustrate, only 21% (n = 15) of the OHSU students confirmed the medical history 

documented in the EHR with the patient. A greater percentage of UTHSCSA’s students—

78% (n = 165)—confirmed EHR medical history data with patients; nonetheless, UTHSCSA 

students performed more poorly in this area than almost any other. UTHSCSA students 

performed well with regard to reviewing medications (88%, n = 186) and noting allergies 

(95%, n = 201). Only 38% (n = 27) of OHSU students reviewed medications, and only 59% 

of OHSU (n = 42) students discovered the patient’s allergy despite an EHR warning flag. 

Although this relatively poor performance could indicate that this skill was not taught well, 

it might also demonstrate the pitfalls of alert fatigue, which occurs when too many EHR 

alerts dim the user’s reaction to any one in particular.9 In fact, one student reflected, “Even 

though it is bright yellow, I still didn’t see the (allergy) warning.”

EHR-related communication skills

Although, as mentioned, the great majority of students at both institutions maintained eye 

contact and included the patient in their computer work, many performed poorly in other 

EHR-related communication skills. A majority of OHSU students (66%, n = 47) moved 

quickly to the computer, not allowing time to establish rapport with the patient. When giving 

feedback about the EHR-OSCE, many students commented that their clinic preceptors often 

type during an entire patient visit; thus, clinical role modeling may have contributed to this 

behavior. While they were giving students feedback about their EHR-OSCE performance, 

faculty emphasized the importance of introducing an EHR only after connecting personally 

with the patient, and even then, using the computer only as it augments care. One OHSU 

student captured this sentiment well: “I wouldn’t have a stethoscope in my ears the whole 

visit. You use it only when needed. So why should I use the computer the entire visit?” 

Although most UTHSCSA students established rapport (98%, n = 207) before working on 

the computer, fewer (84%, n = 177) moved the monitor to share EHR information with 

patients—even though doing so engages patients. One SP explained, “Moving the computer 

makes me feel as if we are working together.”
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UTHSCSA’s students demonstrated better overall performance compared with OHSU 

students. Among UTHSCSA’s students, some EHR skills improved as the year progressed, 

notably introducing and moving the computer, sharing EHR information, and reconciling 

medications. In contrast, the OHSU students who completed the EHR-OSCE later in the 

academic year did not outperform those who completed it in earlier rotations. There may be 

several reasons for these institutional performance differences. The variance in performance 

may be related to when the students at each institution receive EHR training and when the 

EHR-OSCE occurs. UTHSCSA students receive didactic EHR training in the weeks 

immediately preceding the OSCE, whereas OHSU students receive their didactic EHR 

training as many as 14 months prior to the OSCE. Formal EHR training may have a 

shortened half-life when students observe how actual clinicians use the EHR in a real-world 

setting. Didactic training may need to be closely followed by hands-on practice in a clinical 

or simulated setting to cement the appropriate skills. Another possible reason for 

performance variances may be the lack of well-defined standards for some EHR-OSCE 

skills (For example: Exactly how much time is needed to establish rapport, and would all 

patients need the same amount of time to establish rapport? A new patient could require 

more than an established patient). Finally, the performance discrepancy may have resulted 

from UTHSCSA’s inclusion of the EHR-OSCE as part of each student’s grade.

Checklist adaptations

As a result of the OHSU-UTHSCSA collaboration, we added two information-privacy-

related measures to the EHR-OSCE rater checklist: (1) before sharing information in the 

EHR with the patient, students must verify the patient’s identity; and (2) students must 

secure the chart and log out on completion.

Perceptions

Faculty and students value the EHR-OSCE. After the implementation of the EHR-OSCE, 

one UTHSCSA faculty member reported, “This is the only time we have ever had students 

thank us for an OSCE.” Students also acknowledged the importance of learning these skills. 

One OHSU student observed, “We don’t get this education anywhere else.” We believe these 

comments reflect the need for more student EHR education, practice, and assessment.

Next Steps

We continue to collect data on student performance on the EHR-OSCEs at both institutions. 

Further analysis of these data will help determine the validity of the tool. Additionally, the 

OHSU nurse practitioner and physician assistant programs are considering adopting the 

EHR-OSCE, and analyzing the performance data from these programs will allow us to refine 

the tool. As institutions create EHR-related competencies and curricula, the EHR- OSCE 

could be used both to measure the effectiveness of curricular changes and to improve the 

EHR training. The EHR-OSCE provides a practical way to measure an individual student’s 

ability and also a means to identify institutional areas that need improvement, including new 

or better EHR-related curricula, guides for EHR use, and faculty development.
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This Innovation Report describes using the EHR-OSCE to assess a portion of the class at 

one time. A larger-scale EHR-OSCE would require additional computer-equipped rooms 

and increased faculty time. Parts of the rater checklist require medical knowledge, which, in 

turn, requires knowledgeable faculty to observe and evaluate the student’s performance. This 

grading could be accomplished through asynchronous faculty review of video recordings 

and students’ sim-EHR charts.

Another critical need is for a better, standardized definition of clinical EHR best practices. 

Completion of some items on the EHR-OSCE is clearly obvious, while completion of others 

is more ambiguous. For example, failing to discover a patient’s allergy is clearly an error. 

Other items are more difficult to measure objectively insofar as they relate to patient 

outcomes. For example, determining how much intermittent eye contact is adequate to 

establish patient rapport is difficult. Further research is needed to determine which measures 

best quantify humanistic EHR use.

The fact that some students’ EHR skills failed to improve as the year progressed is an 

interesting finding. This unexpected observation could be due to the lack of consistent 

hospital and clinic policies granting students access to EHRs for writing notes and entering 

orders. Other potential causes include limited faculty comfort with students using EHRs, 

students’ reluctance to alter “real” charts, and the perceived inadequacy of student EHR 

instruction. EHR-related faculty development, institutional policies regarding student use of 

EHRs, and research on how best to supervise student use of EHRs are necessary next steps. 

On a national level, the Liaison Committee on Medical Education does not yet have 

standards specific to EHR education.10 Efforts to create these standards, develop uniform 

national EHR curricula, and establish national educational policies that support supervised, 

hands-on student use of the EHR in patient care would be important contributions.

In summary, the EHR-OSCE can be feasibly adapted and implemented to provide a 

structured experience of using an EHR while interacting with patients. Feedback and 

guidance from SPs and faculty help students focus on patients instead of the EHR and to 

enter data correctly to avoid EHR errors. The areas of EHR skill deficit (confirming data in 

the EHR and establishing rapport with the patient) highlight a need for increased EHR 

education and faculty development. Medical educators should advocate national standards, 

curricula, and policies which support student use of EHRs in patient care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Electronic Health Record (EHR)-Related Competencies, Listed by ACGME Competency for Medical Students

ACGME competency areaa EHR-related measure Domain

Interpersonal and communication 
skills

• Establish/maintain rapport with patients while using EHRs

• Use EHRs to enhance patient interactions

Communication

Professionalism • Attend to patient needs/concerns ahead of computing tasks 
when using EHRs

• Maintain a professional demeanor while interacting with 
the patient while using EHRs

Communication

Medical knowledge/patient care • Locate/interpret lab results in a patient’s EHR

• Identify portions of an EHR critical to the safe care of the 
patient

• Write and enter an EHR prescription

Data management

Systems-based practice • Identify discrepancies between information provided by a 
patient and the patient’s EHR

• Implement a routine method to reconcile EHR content with 
patients

Data management

Abbreviation: ACGME indicates Accreditation Council for Graduate Medical Education.

a
Competencies are from Accreditation Council for Graduate Medical Education (ACGME) common program requirements. IV.A.5. ACGME 

competencies. Effective July 1, 2007. http://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/CPRs_07012015.pdf. Accessed April 26, 
2016.
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Table 2

EHR-OSCE Rater Assessment Checklist and Student Performancea

Item no. and descriptions

No. (and %) of students who completed the 
item correctly

OHSU (n = 71) UTHSCSA (n = 211)

General

 1. Introduced self to the patient 70 (98.6) 210 (99.5)

 2. Used words and terms understandable to the patient 67 (94.4) 196 (92.9)

 3. Initially asked open-ended questions 63 (88.7) 208 (98.6)

 4. Allowed the patient to answer questions 70 (98.6) 209 (99.1)

 5. Asked questions in a nonjudgmental manner 69 (97.2) 211 (100.0)

 6. Summarized patient history 44 (62.0) 175 (82.9)

 7. Showed listening body language 67 (94.4) 207 (98.1)

 8. Appeared poised, professional, and confident even if frustrated by the EHR 68 (95.8) 206 (97.6)

 9. Clearly communicated the next step in patient care to the patient 66 (93.0) 193 (91.5)

EHR-related communication skills

 10. Established rapport BEFORE turning to the computerb 47 (66.2) 207 (98.1)

 11. Acknowledged/introduced the need to use the computer during the visitb 69 (97.2) 179 (84.8)

 12. Moved the computer/patient to facilitate communication while using the EHR (i.e., 

constructed a  doctor/patient/computer triangle)b
64 (90.1) 177 (83.9)

 13. Maintained eye contact intermittently with the patient despite using the EHR 66 (93.0) 211 (100.0)

 14. Seemed supportive and concerned despite using the EHR 61 (85.9) 201 (95.3)

 15. Explained what he/she was doing in the EHR when or before typing/looking in the 

computerb
67 (94.4) 185 (87.7)

 16. Visually or verbally shared EHR information (i.e., included the patient in the computer 

work)b
67 (94.4) 195 (92.4)

 17. Visually or verbally shared EHR test results with the patient 67 (94.4) 189 (89.6)

EHR-related data management skills

 18. Verified the patient’s allergy to sulfa in the EHR and chose a medication other than 
trimethoprim/sulfamethoxazole

42 (59.2) 201 (95.3)

 19. Reviewed EHR medication list with the patient 27 (38.0) 186 (88.2)

 20. Reviewed EHR past medical history or problem list with the patient 15 (21.1) 165 (78.2)

 21. Reviewed the patient’s social history including sexual history (either by looking in the 
EHR or asking)

37 (52.1) 108 (51.2)

 22. Entered a prescription for the patient’s UTI 62 (87.3) 49c (90.7)

Abbreviations: EHR indicates electronic health record; OSCE, objective structured clinical exam; OHSU, Oregon Health & Science University; 
UTHSCSA, University of Texas Health Science Center at San Antonio; UTI, urinary tract infection.

a
The authors developed and implemented this EHR-OSCE at OHSU in academic years 2011–2013 and at UTHSCSA in academic year 2013–2014.

b
Derived from Morrow JB, Dobbie AE, Jenkins C, Long R, Mihalic A, Wagner J. First-year medical students can demonstrate EHR-specific 

communications skills: A control-group study. Fam Med. 2009;41:28–33.
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c
At UTHSCSA, 54 students were evaluated using this item’s exact wording. To better capture the faculty grading instructions, this item was 

reworded to “Entered a prescription for the appropriate patient, medication, strength, and dosage,” and 145 of the 157 students performed this item 
correctly.
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