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Abstract

Background: Although several national organizations have declared the ability to work with electronic health records (EHRS)
as a core competency of medical education, EHR education and use among medical students vary widely. Previous studies have
reported EHR tasks performed by medical students, but students' self-perceived readiness and comfort with EHRs are relatively
unknown.

Objective: This study aimed to better understand medical students’ self-perceived readiness to use EHRs to identify potential
curricular gaps and inform future training efforts based on students' perspectives.

Methods: The authors deployed a survey investigating self-perceived comfort with EHRs at 2 institutions in the United States
in May 2019. Descriptive statistics were generated regarding demographics, comfort level with various EHR-related tasks, and
cross-institutional comparisons. We also assessed the impact of extracurricular EHR experience on comfort level.

Results: Intotal, 147 medical students responded, of which 80 (54.4%) were female, with equal distribution acrossal 4 years
of training. Overall confidencewas generally higher for studentswith longer extracurricular EHR experience, even when adjusted
for age, gender, year of training, and institution. Students were most comfortable with tasks related to looking up information in
the EHR and felt less comfortable with tasks rel ated to entering new information and managing medications. Fourth-year students
at both schools reported similar levels of comfort with EHR use, despite differences in preclinical EHR training. Open-ended
comments emphasized the value of experiential training over didactic formats.

Conclusions: Information entry and medication management in the EHR represent areas for future curricular development.
Experiential training via extracurricular activities and early clinical exposure may be high-yield approaches to help medical
students achieve critical EHR competencies.

(JMIR Med Educ 2020;6(1):e17585) doi: 10.2196/17585
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Introduction

Electronic health records (EHRs) have become widely adopted
across the United States [1-4]. EHR use has become an
increasingly prominent component of physician work time and
effort across multiple specialties, in some cases equaling or
surpassing time spent in face-to-face interactions with patients
[5-12]. This widespread integration of EHRS has generated a
national discussion regarding therole of EHR training in medical
school curricula. In response, several national organizations,
such asthe Association of American Medical College (AAMC)
[13], the Alliance for Clinical Education [14], and the Liaison
Committee on Medical Education [15], have issued guidance
stating that the ability to work in an EHR is a core competency
for medical students before beginning residency. In fact, 2 of
the AAMC’score entrustable professional activitiesfor entering
residency relate to EHR use: (1) enter and discuss orders and
prescriptions and (2) document a clinical encounter in the
medical record [16]. The need for medical student preparation
and readiness in EHRs has aso been echoed by professional
medical societies, such as the American Medical Association
[17], the American College of Surgeons[18], and the American
Academy of Family Physicians[19].

Despite the recognized need for directed EHR training during
medical school, EHR education and use among medical students
vary widely among different institutions and clerkships[20-24],
and a lack of focused initiatives to engage students in EHR
education may leave gaps in the competencies expected of
residents [25]. Previous studies have focused on the types of
tasks performed within the EHR by medical students during
their clinical rotations, such as accessing information, entering
information, entering notes, and entering orders. However,
knowledge about medical students self-perceptions of their
comfort and readiness in using EHRs aswell as how this sense
of readiness may relate to varying curricular approaches is
lacking.

To fill this gap, we deployed a survey to medical students at 2
different institutions to gain an understanding about
self-perceptions of EHR readiness. We hypothesized that
perceived readiness would be higher among students with prior
extracurricular EHR experience aswell as among students who
participated in an integrated EHR curriculum. The purpose of
this study was to better understand medical students' perceived
readiness for EHR use and identify gaps in curriculum and
training that could be addressed to improve medical school
curriculaand addressthiscritical competency of EHR education.

Methods

Study Population

Eligible participants included all medical students from the
University of Nebraska Medical Center College of Medicine
(UNMC) and the University of California San Diego School of
Medicine (UCSD). Currently enrolled medical students at al
levels of training were eligible. Both medical schools are
affiliated with academic medical centersthat usethe same EHR
vendor. The institutional review boards of both UNMC and
UCSD approved this study.
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Curricula and Electronic Health Record Training

UNMC is a 4-year Doctor of Medicine degree-granting
program, affiliated with Nebraska Medicine, which enrolls
approximately 135 students per year. Students acquire EHR
skillsthroughout the 4-year curriculum. Medical studentsbegin
learning to use the EHR during the first week of school, and
formal training continues over the first 18 months before
entering clerkships. The UNMC preclinical phase consists of
10 organ systems-based blocks, each containing an EHR
exercise. Theserange from ascavenger hunt, in which students
learn whereto locate information in the health record, to specific
cases designed to help them learn order entry or how to type
notesinthe EHR. All preclinical exercisesare performed inthe
EHR training environment and are supervised by a faculty
member. Early sessions also have information technology staff
support to hel p troubl eshoot issues with access or functionality.
Theinitial sessionsare used to learn navigation skills—finding
specific patient information, laboratory and imaging results, or
searching encounter notes and discharge summaries. Once basic
skills are established, EHR-based cases are used to improve
students’ skills in the medical record to include documenting
clinical encounters; entering orders;, documenting medical
history, alergies, and medications; reviewing pertinent medical
information from prior notes; and using a erts and remindersin
the EHR to complete health care maintenance tasks. Formal
preclinical EHR training was initiated in 2017. During the
preclinical phase, students also have the opportunity to practice
their skills at the student-run free clinic (SHARING Clinic).
Approximately 50% of the preclinical students volunteer for
this clinic, which uses the same EHR as the main medical
campus. Immediately before clerkships, students have asession
to learn shortcuts offered within the EHR—specifically, using
templatesfor note writing. Thesetraining exercisesaredesigned
to increase competence and confidence with the use of EHR
and to promote active participation in the delivery of careduring
clerkships.

UCSD isa4-year Doctor of Medicine degree-granting program,
affiliated with the UC San Diego Hedlth, which enrolls
approximately 134 students per year. EHR exposure is limited
in the preclinical years. Thereisno forma EHR training in the
preclinical curriculum, unless a student elects to participate in
the student-run free clinic. Approximately 80% of first- and
second-year students volunteer at the student-run free clinic,
where students use a clinic-specific EHR from the same vendor
as the academic medical center. Students who volunteer in the
free clinic undergo a 2-hour orientation session on EHR
functionality and clinic-specific workflows. All medical
students, irrespective of free clinic participation, receiveformal
EHR education during aclinical transition week at the beginning
of the third year. Students review several web-based modules
provided by the vendor and participate in one 2-hour didactic
session that covers both inpatient and ambulatory clinic tools
and workflows. Examples of skills taught include finding
patients on a clinic schedule and navigating summary reports,
demographics, patients' problem lists, notes, and labs.

At both ingtitutions, third- and fourth-year medical studentsare
actively engaged in EHR use in their clinical clerkships and
elective rotations. Both institutions al so require subinternships

JMIR Med Educ 2020 | vol. 6 | iss. 1| e17585 | p. 2
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MEDICAL EDUCATION

where students function as interns under the close supervision
of faculty physicians and senior residents. EHR tasks include
placing orders throughout the hospitalization; performing
medication reconciliation; and writing admission notes, progress
notes, and discharge summaries. However, the main contrast
in curriculaisthat UCSD haslittle formal EHR training during
the preclinical years, whereas UNMC has integrated EHR
training throughout the preclinical curriculum.

Survey

We modified EHR competency assessment tools provided by
the EHR vendor for formal training sessions to develop the
self-perceived readiness survey (full survey instrument available
in Multimedia Appendix 1). Instead of asking students to
perform specific tasks such asfinding all ergies, immunizations,
and others, we rephrased the questions to ask about
self-perceived comfort levels while performing each task.
Students rated the comfort level with using various EHR
components on a 5-point Likert scale, ranging from 1 (very
uncomfortable) to 5 (very comfortable). We al so asked students
to providetheir gender, age group, year of training, and content
and length of preclinical extracurricular EHR experience. The
survey concluded with an open-ended item asking students for
general comments about their EHR training and preparedness
to work in the EHR. In total, 3 School of Medicine faculty
membersand 2 medical studentsfrom both institutions assessed
the survey for face validity, readability, and understanding.

The electronic survey was administered anonymously viaemail
to all current medical studentsin May 2019 at UCSD and in
July 2019 at UNMC, with 2 reminder emails at 7 and 14 days
after the initial invitation. Owing to the timing of the survey
administration at UNMC, preclinical students were students
between years 1 and 2 of the curriculum; no incoming first-year
students were surveyed, as they had not yet started the
curriculum. The survey remained open for atotal of 30 days.
Survey completion required approximately 10 minutes and did
not affect students' grades or evaluations. Survey data were
collected using Qualtrics (Qualtrics, Provo, UT, USA).

Statistical Analyses

Statistical analysis consisted of descriptive statistics using the
mean and SD or counts/frequencies where appropriate. To
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compare categorical data between institutions, we used the
Pearson chi-square test for independence. We used the Student
t test to compare mean Likert scoresfor survey items. Although
Likert scale data are classically analyzed with nonparametric
testing such as the Mann-Whitney-Wilcoxon test, we chose to
compare mean Likert values using the Student t test [26] to
facilitate data interpretation. For any t test that generated a P
value of less than .10, we conducted the
Mann-Whitney-Wilcoxon test as a sengitivity analysis. For
clarity, only P values from t tests are reported. In all cases, we
reached the same conclusion regarding statistical significance,
regardless of whether we used a t test or a
Mann-Whitney-Wilcoxon test. For all hypothesis tests and
models, statistical significance was defined asaP value of less
than .05. Statistical analyseswere conducted using Stataversion
11 (StataCorp LLC, College Station, TX, USA) and R (RStudio
Inc, Boston, MA) [27].

Results

General Demographics

Intotal, 147 medical students responded to the survey on EHR
readiness at the 2 institutions. Of the 506 medical studentswho
received survey invitations at UCSD, 95 (19%) responded. The
response rate at UNMC was 13.4% (52/386). About half of the
respondentswerefemale (80/147, 54.4%; Table 1). The mgjority
(27152, 52%) of respondents at UNMC were aged <25 years,
whereas the most well-represented group among UCSD
respondents werethosein the 25to 27 years age range (P=.02).
The gender distribution of the survey respondentswas generally
consistent with the overall enrollment at the 2 institutions—the
proportion of females in the overall UCSD student population
was 52.7% (369/700), whereas at UNMC, it was 45.0%
(175/389). The age distribution of the survey respondents at
UCSD corresponded with that of the overall student population
(188/700, 26.9% aged <25 years; 291/700, 41.6% aged 25-27
years;, and 221/700, 31.6% aged =28 years). The survey
respondents at UNMC had a greater proportion of individuals
younger than 25 years (27/52, 52% of the survey respondents
compared with 104/389, 26.7% in the overall student
population).
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Table 1. Characteristics of medical students from the University of California San Diego School of Medicine and the University of Nebraska Medical
Center College of Medicine responding to a survey on self-perceived electronic health record readiness.

Characteristics University of California San Diego University of Nebraska Medical Total (N=147), n (%) P value?
(n=95), n (%) Center (n=52), n (%)
Gender
Female 55 (58) 25 (48) 80 (54) 25
Year of training <.001
1 26 (27) 0(0) 47 (32)
2 16 (17) 30 (58) 25 (14)
3 29 (31) 11 (21) 40 (27)
4 24 (25) 11 (21) 35 (24)
Age (years) .02
<25 25 (26) 27 (52) 52 (35)
25-27 46 (49) 15 (29) 61 (41)
228 24 (25) 10 (19) 34(23)
Extracurricular EHRP experience (=1 month)
Student-run freeclinic 64 (67) 14 (27) 78 (53) <.001
Inpatient setting 45 (47) 21 (40) 66 (45) 42
Ambulatory clinic 62 (65) 17 (33) 79 (54) <.001

3Pearson chi-square test was used to eval uate differences between the UCSD School of Medicineand the University of NebraskaMedical Center College

of Medicine.
PEHR: electronic health record.

Impact of Extracurricular Electronic Health Record
Experience

Medica students at both UCSD and UNMC reported
engagement with EHRs via extracurricular activities (Table 1).
These activities were undertaken by medical students outside
of their formal medical school curricula (ie, not formal clinical
rotations). Examples included volunteering in student-run free
clinics for underserved populations as well as volunteering in
inpatient settings or ambulatory clinics. Significantly higher
proportions of UCSD medical studentsreported having 1 month
or more of EHR experience in the student-run free clinic and
in ambulatory settings compared with respondents at UNMC
(67% vs 53% and 65% Vs 54%, respectively; P<.001 for both
comparisons). The proportion of respondents with 1 month or
more of extracurricular EHR experience in inpatient settings
was similar between the 2 institutions (47% vs 40%; P=.42).

We specifically investigated the impact of extracurricular EHR
experience on overall confidence using EHRs. Overal
confidence was a single Likert score to gauge the students
overall self-perceived confidence in using EHRs. This overall
confidence score was compared between students who had less
than 1 month of extracurricular EHR experience and those who
had 1 month or more of extracurricular EHR experience (Table
2).

http://mededu.jmir.org/2020/1/e17585/

All settings (ie, free clinic, inpatient, and ambulatory) were
evaluated, for the cohort overall and individually at each
ingtitution. As expected, the mean Likert scores for overall
confidence were generaly higher for students with longer
extracurricular EHR experience at both institutions. Specifically,
medical studentswho had longer exposuresto EHR interactions
ininpatient settingsand ambulatory clinicsreported significantly
higher overall confidence in using EHRs, with average Likert
scores of 3.5 or greater at both institutions. These differences
did not reach statistical significance for longer exposure to the
student-run free clinic. Those with less than a month of
extracurricular EHR experiencein any of the settings had mean
Likert scores of lessthan 3 for overall confidence.

The effects of extracurricular activities were also evaluated in
a multivariable model. The extracurricular ambulatory clinic
EHR experience of 1 month or more was associated with
significantly higher overall confidence using the EHR after
adjusting for ingtitution, year of training, age, and gender
(average increase in the Likert score of 0.57 compared with
those with <1 month of experience; P=.004). The effect of
inpatient experience, however, was borderline significant
(average increase in the Likert score of 0.38; P=.06). Similar
to the unadjusted analysis, students with >1 month EHR
experience in the student-run free clinic were not significantly
more confident in the multivariable model (P=.14).
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Table 2. Impact of extracurricular electronic health record experience on mean Likert scale score for overall confidence.

Extracurricular electronic  Overall
health record experience

University of California San Diego

University of NebraskaMedical Center

Average rating of overall Pvalue Average rating of overall Pvalue Average rating of overall P value

confidence® confidence® confidence®

<1 month 21 month <1 month 21 month <1 month 21 month
Student-run free clinic 2.7 32 .06 31 33 .55 29 32 .10
Inpatient setting 24 38 <.001 2.8 36 .003 2.6 37 <.001
Ambulatory clinic 23 35 <.001 29 3.6 .008 26 35 <.001

8Average rating of overall confidence in using electronic health record among students with <1 month versus =1 months of experience.

Per ceptions of Electronic Health Record Readiness
Across Various Domains

The survey included 15 items asking medical students to rate
their comfort level with various tasksin the EHR aswell asan
itemto rate their overall confidencein working with EHRs. We
grouped task-related items into 3 domains. (1) looking up
information, (2) entering new information, and (3) medication
management. We compared the mean Likert scores for
self-perceived comfort or readiness for each item between the
2 ingtitutions (Table 3).

In the domain of looking up information, there were no
significant differences between UCSD and UNMC. Medical
students at both institutions reported high levels of comfort
(Likert scores >4) for looking up laboratory values and finding
progress notes. Students at both ingtitutionsfelt less comfortable
with identifying clinical documentation errorsinthe EHR (mean
score of 2.3 at UCSD and 2.4 at UNMC).

Compared with looking up information, medical students at
both ingtitutions felt less confident while entering new
information, asno mean Likert scores exceeded 4 in thisdomain
at either institution. Of the 8 EHR tasksincluded in thisdomain,
medical studentsat UNM C were significantly more comfortable
than medical students at UCSD with 4 of these tasks:. entering
anew diagnosis, updating a patient’s problem list to include a

http://mededu.jmir.org/2020/1/e17585/

new problem, documenting immunizations in the EHR, and
documenting allergies in the EHR (Table 3). UCSD medical
students were significantly more comfortable with messaging
other providerswithinthe EHR (2.7 vs 1.8 at UNMC; P<.001).
Medical students from both institutions had similar comfort
levels with documenting past medical history and past social
history; documenting clinical encountersusing templateswithin
the EHR; and completing documentation of notes such as
progress notes, admission notes, and discharge summaries.

Medical students at both institutions reported lower comfort
level swith medication management in the EHR compared with
looking up information and entering new information, as no
mean scores exceeded 3.5 in this domain. Although UNMC
medical students had a significantly greater comfort level with
entering new medication orders (3.2 vs 2.5 at UCSD; P=.005),
there were no statistically significant differences in the
remaining items, such as verifying medication orders, reviewing
history and scheduled medications, and performing medication
reconciliation.

In response to the item “Overall, | feel prepared to use the
EHR,” medica students from both institutions endorsed a
midlevel comfort score, with UCSD students having a mean
score of 3.1 and UNMC students having a mean score of 3.2
(P=.65).
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Table 3. Average self-reported feeling of comfort with using various components of the electronic health record by institution.

University of California San Diego

University of Nebraska Medical Center

Electronic health record task?, mean (SD) (n=95) (n=52) P value®
L ooking up information
Laboratory 4.0(1.3) 4.2(0.8) 19
Progress note 41(1.2) 4.2(0.9) 44
Clinical documentation errors 2.3(1.3) 24(1.2) .54
Entering new information
Diagnosis 2.7(1.3) 3.5(10) <.001
Problem reported by patient 31(14) 3.7(11) .007
Immunizations 25(1.3) 29(1.2 .045
Allergies 2.9(1.4) 35(1.1) .008
Past medical/social history 34(1.3) 3.8(1.0) .06
Clinical encounter documentation using template® 3.8 (1.3) 39(1.1) A7
Notes® 3.7(14) 3.8(13) 81
Message other providers 2714 1.8(1.2) <.001
M edication management
Entering new medication orders 25(1.4) 32(1.2 .005
Verifying medication orders 24(1.3) 2712 a2
Reviewing history and scheduled medications 3214 34(1.1) .35
Reconciliation 24(1.2) 2511 .89
Overall, feeling prepared to work in EHR® 31(13) 3.2(1.0) .65

@Average rating of comfort level using various EHR components on a scale from 1 (very uncomfortable) to 5 (very comfortable). The full survey

instrument is available in Multimedia Appendix 1.

bstudent t test was used to eval uate differences between UCSD and UNMC.

“Documenting the clinical encounter using prespecified note templates in the EHR.
9Documenti ng notes, including history and physical examination on admission, progress notes, and discharge summaries.

®EHR: electronic health record.

Comparisons of Electronic Health Record Readiness
Among Preclinical Students

The primary curricular difference between the 2 institutions
was that UCSD did not offer formal preclinical EHR training,
whereas UNMC did. Therefore, we aggregated data from first-
and second-year students to analyze perceptions of EHR
readiness among preclinical students (n=131, with 77 from
UCSD and 44 from UNMC). Themean Likert scoresfor comfort
and readinessto perform various EHR tasks were compared by
institution (Multimedia Appendix 2). Therewere no significant
differences in tasks related to looking up information. Tasks
where UNMC preclinical students reported significantly higher
levels of readiness included entering new information, such as
diagnoses (P<.001), problems (P=.002), immunizations
(P=.007), alergies (P<.001), prior medical/socia history
(P=.003), and medication orders (P<.001). Theonly task where
UCSD preclinical students reported greater levels of comfort
than UNMC preclinical studentswas messaging other providers
(P=.002). Despite differences in comfort level with individual
tasks, preclinical students from the 2 institutions did not have

http://mededu.jmir.org/2020/1/e17585/

significantly different overall levels of comfort with the EHR
(P=.14).

Per ceptions of Electronic Health Record Readiness
Among Fourth-Year Medical Students

To measure self-perceived readinessin performing EHR-related
tasks at the end of undergraduate medical training, we
specifically analyzed data from fourth-year medical students.
For nearly al survey items, there were no significant differences
between fourth-year medical students at the 2 institutions
(Multimedia Appendix 3). There were significant differences
for only 2 survey items: UCSD fourth-year students were
significantly more comfortable with messaging other providers
within the EHR (3.0 vs 1.5 at UNMC; P=.001) and exhibited
greater overall confidence (4.2 vs 3.5 at UNMC; P=.04). As
there were no differencesin al other items and because of the
relatively small sample size, the data for fourth-year medical
students were combined from the 2 institutions to examine
general trends among the overall cohort.

Fourth-year medical students generally felt comfortable with
EHR-related tasks, reporting amean Likert score of 3 or higher
for about three-fourths of the EHR-related tasks (11/15, 73%;
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Figure 1). Tasks for which the mean Likert scores for comfort
level were less than 3 for fourth-year medical students were as
follows: entering immunizations, messaging other providers,

Lander et al

verifying medication orders, and medication reconciliation
(Figure 1).

Figurel. Mean Likert scoresfor comfort level with electronic health record-rel ated tasks among senior fourth-year medical studentsfrom the University
of California San Diego School of Medicine and the University of Nebraska Medical Center College of Medicine, 2019. EHR: electronic health record.

Error bars indicate standard deviations.
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Students' Comments

Of the 147 respondents, 37 (25.1%) provided open-ended
comments (UCSD, n=23 and UNMC, n=14). Comments from
the preclinica UCSD students (15/23, 65% of al UCSD
commenters) reflected the lack of formal EHR training, for
example:

| have received no training.
We don’t get any training? Needs to change.

I only feel very comfortable because | have worked

at Epic...Otherwise | have received very little/no

training.
Overdl, 2 UCSD students (9% of all UCSD commenters)
mentioned exposure to EHR in the student-run free clinic,
although some felt it was insufficient. For example, one
third-year student wrote:

Free Clinic was good exposure but | still feel like |
could have used moretraining on note writing before
MS3.

Similarly, afirst-year student wrote:

| feel very unready toworkin EHR. | haveto struggle
through it every time | am at free clinic. Even the 4th
years at free clinic struggle to help me sometimes
because they are not as well-versed in EHR as they
could be.

Furthermore, 5 third- and fourth-year medical students (22%
of all UCSD commenters) stated that they had learned how to
usethe EHR through prior experience as a scribe before medical

http://mededu.jmir.org/2020/1/e17585/
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school, resident coaching while on rotations, or just “doing the
work.” Several students outlined specific areas that could be
addressed by training, where they felt relatively less well
prepared. These areas included placing orders, more emphasis
on inpatient training, and “training focused on common pitfalls
or more efficient use of the EHR.”

At UNMC, 14 students provided free-text comments, evenly
split between preclinical studentsinyear 2 and clinical students
inyears 3 and 4. There were no comments on the lack of formal
training, reflecting the structured preclinical EHR curriculum
a UNMC. Moreover, 2 students (14% of al UNMC
commenters) stated that this training was helpful, such as:

The allergy small group was really good.

Thereare so many tipsand tricksthat you don’'t learn
unless someone shows you.

However, the remaining students emphasized the importance
of experiential learning over didactic training. For example, the
comments included:

The EHRisa learn by doing process. I'min the first
three months of clinical rotations, and | have learned
more than any of the training sessions.

| think plain old practice has made the biggest
difference for me.

We can get all the “trainings” you want but if we
don't actually practice what we“ learn,” it's gone by
the following week.

| feel like a lot of what | know how to do is through
trial and error.
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Similar to UCSD medical students, several UNMC students
(4/14, 29%) cited prior work experience and the critical role of
residents in helping them feel comfortable with the EHR.

Furthermore, 11 students (30% of all commenters between both
institutions) provided suggestions for improving training, such
asthe need for formal training at UCSD, interactive small group
ons, request for shorter but more frequent ons, desire
for “training focused on common pitfalls or more efficient use
of the EHR,” and “training to personalize EHR.”

Discussion

Principal Findings

The complexity of EHRs was reflected in students
self-perceived comfort, which varied by the specific EHR
components. Across 4 years of medical school, students felt
more comfortable with lower-complexity tasks such aslooking
up existing information and less comfortable with more complex
tasks such as entering new information and medication
management. Students at both institutions reported lower
comfort with looking up clinical documentation errors, entering
information on immunizations, reconciling medications, and
messaging other providers. This discrepancy persisted even
among graduating seniors, with an average comfort with looking
up progress notes of 4.9 (out of 5) compared with comfort with
reconciling medications of 2.8. Overall, students' self-reported
comfort with working in the EHR was 3.1 at UCSD and 3.2 at
UNMC.

EHR training in medical school curricula could benefit from a
combination of lower- and higher-complexity tasks. If the
current training focuses primarily on navigation and data
acquisition from the chart, more emphasis on information entry
and medical decision making (ie, medication management) for
medical students may improve their comfort level with these
tasks. Case studies or simulated exercises, where students both
look up and enter information into atraining EHR environment,
could be one dtrategy to increase comfort with
higher-complexity tasks.

For medical trainees, practical experience with EHRs continues
to be an important factor in becoming proficient, which hasaso
been highlighted by national guidelines[13-16]. Mean overall
confidence was generally higher among students with 1 month
or more experience of extracurricular EHR compared with those
with less than 1 month of experience. We asked about working
or volunteering in different settings because EHR tasks and
experience vary by location of usage. With the exception of a
student-run free clinic, alonger experience of working in both
inpatient and ambulatory settings was associated with higher
average comfort of working in the EHR (3.8 vs 2.4 and 3.5 vs
2.3, respectively). Theresultswere similar for both institutions.
These effects persisted even after adjusting for other factors
such as age, gender, year of training, and institution.

Although both UCSD and UNMC are similar in class size and
genera curriculum, there were several notable differences
among students. Acrossall stages of training, scores of UNMC
students were consistently higher than those of UCSD students
on individual items, although not all items were significant.

http://mededu.jmir.org/2020/1/e17585/
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This could be because of the more structured EHR curriculum
at UNMC in the preclinical years. This was reinforced by a
subanalysis of preclinical students, where UNMC preclinical
students expressed significantly higher levels of comfort across
multipletasksin the EHR than UCSD students. Comfort levels,
however, were similar among senior fourth-year students at
both UNMC and UCSD, suggesting that firsthand experience
during the clinical rotation years using the EHR in the context
of patient care closed thisinitial gap. In fact, overall, graduating
UCSD studentsfelt more prepared to work with EHR compared
with UNMC students (4.2 vs 3.5; P=.04), despite not having
any formal preclinical EHR training.

For fourth-year medical students, it is possible that tasks with
mean comfort Likert scores of <3, such as for entering
immuni zations, messaging other providers, verifying medication
orders, and medication reconciliation, were reflective of
difficulty performing the task itself rather than difficulty with
performing the task using the EHR. This could be because of
hesitation to make permanent changes in the EHR that impact
apatient’s medical record outside of the encounter under which
the medical student documents.

Students' comments emphasized the importance of practical
experience, and UCSD respondents reported the lack of formal
training. Despite having had a formal preclinicd EHR
curriculum, UNMC students still emphasized the importance
of experiential training. Although the value of didactic training
may not be as high as experiential training, it can still provide
the foundation and basic familiarity to help students feel more
comfortable and confident as they approach their clinical
rotations. Students can feel anxious about transitioning to the
clinical environment, asthey continue to devel op their medical
knowledge and skills, adjust to working in a clinical
environment, and learn to interact with new team members
[28-30]. Thus, greater familiarity with EHR could help mitigate
some anxiety inherent with this transition to clinical rotations.

Aswith clinical skills, mentorsand, specifically, residents play
alarge role in students learning of the EHR, which was aso
highlighted in students comments. Although much of the
resident-led training happens organically, there could be high
variability in experience among students depending on the
residents own familiarity with the EHR. Graduate medical
education programs may consider providing formal evaluations
of residents’ EHR competencies and, if needed, training.

Limitations

Our study has severd limitations, including relatively low survey
response rates at both institutions and a cross-sectional design.
As such, the results show associations only, and we could not
evaluate causality for factors such as the institution and, thus,
preclinical EHR curriculum or extracurricular experience. The
survey respondents at UNMC tended to be younger than the
overall student population, but the demographics of survey
respondentsat both institutionswere consistent with the overall
population. We believe that 1 month is generally sufficient to
learn basic workflows in 1 setting and decided to use that time
frame as a cutoff point for EHR experience. Given the
importance of experiencein comfort using EHRs, future studies
may consider collecting detailed information on prior EHR
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experience. A longitudinal follow-up may help evaluate how
students' responses change as they progress through the
curriculum and hel p determine the most impactful opportunities
for EHR training. In addition, in the survey instrument, we did
not collect data regarding absence from medical training, such
asthat for extended research projects, additional degrees, health
issues, or parental leave.

Strengths

Our study strengths included multiple institutions and
participantsin al 4 years of training. Both institutions had vastly
different preclinical EHR training curricula. Previous studies
that examined EHR use among medi cal studentsfocused onthe
types of EHR tasks performed by medical students during their
clinical clerkships[20-22,24,31]. Weincluded medical students
across the training spectrum, examining the variations in
preclinical curricula. In addition, we measured medical students
self-reported comfort rather than specific tasks they could
complete in the EHR. Similar to the movement toward
patient-reported outcomes rather than objective clinical

Lander et al

outcomes in the realm of clinical research, medical education
research should consider the subjective experience of medical
students.

Conclusions

Medical schools worldwide strive to continue improving the
education and well-being of their students. Considering the
impact of extracurricular experience on EHR readiness, we
should provide more practical opportunities embedded within
the preclinical curriculum rather than putting the onus on
students to seek out appropriate experiences. Even student-run
free clinics may be insufficient to alow all students ample
clinical exposure that involves EHR practice. Some medical
schoolsareintroducing clinical exposure asformal longitudinal
clerkships and introducing clinical rotations earlier in their
curricula [32-36]. A combination of didactic and practical
experiences combined with structured mentorship and
personalization will help provide better EHR training for
medical studentsand addressthiscritical competency in medical
education.
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