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JOURNAL FOCUS
Emergency medicine is a specialty which closely reflects societal challenges and consequences of public policy 
decisions. The emergency department specifically deals with social injustice, health and economic disparities, 
violence, substance abuse, and disaster preparedness and response. This journal focuses on how emergency 
care affects the health of the community and population, and conversely, how these societal challenges affect the 
composition of the patient population who seek care in the emergency department. The development of better 
systems to provide emergency care, including technology solutions, is critical to enhancing population health.
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Implicit bias training is not currently a required component of residency education, yet implicit bias 
in medicine exists and may influence care provided to patients. We propose an innovative exercise 
that allows trainees to explore implicit bias outside of the clinical environment, in an interdisciplinary 
manner with museum anthropologists and archaeologists. The curriculum was designed with leaders 
at the Penn Museum and focuses on differentiating between objective and subjective assessments 
of historical objects. The first part of the exercise consists of a pre-brief, to introduce trainees to 
bias through the lens of an anthropologist/archaeologist. The second part guides trainees through 
“deep description,” where they explore objective and subjective findings of three different objects. 
The exercise concludes with a debrief and application of concepts learned to everyday clinical 
practice. This innovation was successful at introducing trainees to implicit bias in a nontraditional 
environment, and participants reported an improved understanding of implicit bias. Residency 
programs could consider partnering with local museums to implement a similar exercise as a 
component of conference curriculum. [West J Emerg Med. 2020;21(1)1-3.]

BACKGROUND
Implicit bias involves associations outside our conscious 

awareness that lead to misleading, often-negative evaluations 
of a person or patient, on the basis of characteristics such 
as race, ethnicity, sexual orientation, or gender. Medical 
professionals are not immune to implicit bias, and research 
has shown that the rates of implicit bias as measured by 
the Implicit Association Test (IAT) within the medical 
community are equal to that of the general population.1 In 
fact, studies have shown that physicians have a pro-white 
bias.2 These biases may influence diagnoses and ultimately, 
treatment decisions for patients.3 Leaders in healthcare are 
faced with the task of addressing these implicit biases by 
further investigating the role they play in the care of patients, 
and by addressing how to combat these biases. Numerous 
approaches have been employed; however, implicit bias 
education is not yet a requirement in emergency medicine 

Emory University, Department of Emergency Medicine, Atlanta, Georgia
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(EM) residency curriculum, or more broadly, in graduate 
medical education curriculum.4,5,6 We provide a description 
of an educational approach using archaeologic concepts to 
introduce implicit bias to trainees. 

OBJECTIVES
There are many challenges in developing implicit bias 

training during residency. Because of the limited time 
available to residents in their training, educators must 
try to coalesce as much content as possible into a limited 
amount of time. Furthermore, implicit bias training has 
been frequently associated with increasing rates of anxiety 
and disengagement.5 We postulated that decoupling the 
training from the hospital and direct clinical experiences 
and having the discussions in a low-stakes environment, 
such as a museum, could be an effective way to introduce 
the concept of implicit bias to trainees. Therefore, the 
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educational objective of this curriculum was to develop an 
exercise that can be performed during residency conference 
that allows the trainee to explore implicit bias through the 
lens of an archaeologist, using objects and artwork, rather 
than clinical settings. 

CURRICULAR DESIGN
This curriculum was designed with anthropology and 

archaeology experts at the Penn Museum of Archaeology 
and Anthropology. Similar collaborations have been 
implemented between Yale Medical School and the Center 
for British Art and Harvard Medical School and the 
Museum of Fine Arts Boston.7 The exercise consists of three 
components: a pre-brief with session leaders; viewing three 
objects using a tool called “deep description;” and a post-
session reflective discussion. 

During the pre-brief, trainees are introduced to the 
kinds of biases that exist while creating narratives and 
explanations for the ancient past by museum anthropologists 
and archaeologists. The group leader emphasizes that 
archaeologists work with an incomplete record, and must “fill 
in the gaps” in the histories they write, but that this process 
necessarily introduces the scholar’s own bias into the story of 
the past. 

After this introduction, trainees visit three objects and 
are asked to practice performing “deep description.” Deep 
description is the process of analyzing an object with the 
intent of understanding human behavior and activities. It 
pushes the observer to think critically about each small 
detail of an object with the purpose of understanding 
the intent of the creator, and how the object represents 
traditions, cultures, and communities. Importantly, this 
technique encourages the participant to separate objective 
findings from subjective evaluations. 

Each object session begins with five minutes of silent 

observation and proceeds to observations and inferences 
based on those observations. Prompts included both 
aesthetic questions that required the trainees to closely 
examine the objects, and anthropological questions that 
encouraged them to make inferences about how the object 
was made and used and the people who made and used it 
(Figure 1). 

Using deep description in this setting allows trainees to 
distinguish objective findings, “the handle is broken,” from 
subjective evaluations, “the bowl was thrown away after 
it broke, since it could no longer be used.” Interestingly, 
further examination might show that the bowl was repaired 
in antiquity and continued to be used, suggesting that the 
owner valued it highly or could not afford to replace it. 
Exploring objective and subjective findings assists trainees 
in acknowledging that biases exist and are almost inevitable.

Finally, trainees participated in a reflective discussion 
to share their experiences of using deep description and 
how these experiences allowed the observer to understand 
implicit bias outside of a clinical environment. Participants 
easily moved between the specific, archaeological 
aspects of the curriculum and their experiences in clinical 
settings. Assumptions about objects had direct parallels in 
assumptions about patients, and participants were aware of 
the ways in which the need to create a complete “story” can 
often be influenced by their own biases.

IMPACT/EFFECTIVENESS
Participants were asked voluntarily and anonymously 

to complete a survey prior to the start of the exercise. 
Participants then completed the same survey at the 
conclusion of the exercise after the reflective discussion. 
The pre and post survey included six questions that aimed 
to assess the participant’s understanding of implicit bias 
including questions such as, “I believe that addressing 

Aesthetic Anthropological
What colors do you see? How 
are they combined?

Who made this object? 

What is the object made out 
of? Why did the maker use 
that material?

Who used it?

What patterns do you see? 
How do they repeat?

How old is it?

Do you see any artisanal 
“mistakes”?

Was the user wealthy? Poor? 
Male? Female?

What words would you use to 
describe the object?

What does this object do?

What do you feel when you 
look at this object?

What meaning or idea does it 
convey?Figure 1. Sample object with aesthetic and anthropologic prompts.
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implicit bias can improve patient care.” The survey also 
included short-answer questions about prior experiences 
with implicit bias. Results were collected and collated by 
the authors, and analyzed using Excel (Microsoft Corp., 
Redmond, WA) statistics. 

A total of 26 participants completed this workshop 
as a compulsory part of their curriculum. There were 
three workshops in total, two for internal medicine (IM) 
residents and one for EM residents/clerkship students. All 
seven IM residents completed the pre/post survey. There 
were 19 total participants in the EM group consisting of 
EM residents and medical students participating in their 
EM clerkship. In the EM group, 11 participants completed 
both the pre/post survey (four medical students, seven EM 
residents). Most participants had minimal to no training 
on implicit bias prior to this exercise (89%). Participants 
reported having a better understanding of implicit bias after 
the exercise (67%) and reporting feeling more empowered 
to address their biases after completion of the exercise 
(61%). Most participants reported learning something 
new or surprising from the session (78%), specifically 
commenting on how “quickly we jump to conclusions 
and assumptions” and how challenging it is to “separate 
observation from interpretation.” 

Finally, participants expressed wanting more time 
for this and similar sessions, specifically recommending a 
longer “lecture” on implicit bias, longitudinal exercises, 
and a more thorough discussion on interventions that may 
help prevent implicit bias from affecting clinical care. In 
the future, we recommend expanding the allotted time of 
the session to at least four hours, or dividing the session 
into two components over a two-week period to provide 
ample time for reflective discussion.

This workshop was effective at delivering content on 
the subject of implicit bias, and it fostered conversations 
about bias in a low-stakes, interdisciplinary environment. 
It should be noted that this exercise has not been shown 
to alter an individual’s implicit biases, or evaluate how 
this may affect clinical care and outcomes, which is an 
important area for further investigation. 
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INTRODUCTION
The National Residency Match Program (NMRP) algorithm 

has been shown to create optimal outcomes for students when 
students and programs submit true preference lists.1 Despite this, 
previous research and anecdotal reports suggest that students may 
allow external information, such as perceived competitiveness, 
to influence their rank lists. This may be because historically it 
was possible to “game” the Match, although as of the most recent 

University of Wisconsin School of Medicine and Public Health, BerbeeWalsh Department 
of Emergency Medicine, Madison, Wisconsin

Introduction: The “stable marriage” algorithm underlying the National Residency Match Program 
(NRMP) has been shown to create optimal outcomes when students submit true preference lists. 
Previous research has shown students may allow external information to affect their rank lists.  
The objective of this study was to determine whether medical students consistently make rank lists 
that reflect their true preferences.  

Methods: A voluntary online survey was sent to third-year students at a single midwestern medical 
school. Students were given hypothetical scenarios that either should or should not affect their true 
residency preferences and rated the importance of six factors to their final rank list. The survey was 
edited by a group of education scholars and revised based on feedback from a pilot with current 
postgraduate year 1 residents.

Results: Of 175 students surveyed, 140 (80%) responded; 63% (88/140) reported that their 
“perceived competitiveness” would influence their rank list at least a “moderate amount. Of 135 
students, 31 (23%) moved a program lower on their list if they learned they were ranked “low” by that 
program, while 6% (8/135) of respondents moved a program higher if they learned they were ranked 
“at the top of the list.” Participants responded similarly (κ = 0.71) when presented with scenarios 
asking what they would do vs what a classmate should do.

Conclusion: Students’ hypothetical rank lists did not consistently match their true residency 
preferences. These results may stem from a misunderstanding of the Match algorithm. Medical 
schools should consider augmenting explicit education related to the NRMP Match algorithm to 
ensure optimal outcomes for students. [West J Emerg Med. 2020;21(1):4-7.] 

revision in 1998, this is no longer true.2
Multiple studies have shown that students alter their rank 

lists based on post-interview communication with programs. In 
a study of over 800 students across multiple specialties, 23.4% 
of respondents reported changing their rank order list based 
on communications with programs.3 One cross-sectional study 
of emergency medicine applicants found that 51% changed 
their rank lists based on post-interview communication.4  More 
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recently, an online thread on Reddit entitled “How to Game the 
Match. Rank List Tips!” relayed stories of students stating “how 
dangerous it was to rank ‘reach’ programs higher.”5 

To date however, there has been no study specifically 
examining the factors that medical students weigh to create 
rank lists. Our hypothesis was that medical students would be 
influenced in their creation of a hypothetical rank list by external 
information that did not affect their true residency preferences, 
suggesting a fundamental misunderstanding of the core principles 
of the NRMP Match algorithm. 

METHODS
The study was conducted at the University of Wisconsin 

School of Medicine and Public Health in Madison, Wisconsin, 
with 663 total students. All actively enrolled students in their third 
year of medical school (175 students) were eligible to participate.  

To test students’ understanding of the Match algorithm, 
we created two types of case scenarios. One set of scenarios 
presented information that should cause a student to alter their 
true residency preferences and therefore their rank list, such 
as a partner securing a dream job in a new city or an ill family 
member. The other set of scenarios presented information that 
should not alter students’ true residency preferences or their 
rank lists, such as learning that they were highly competitive or 
would be low on a residency rank list. These case scenarios were 
developed to represent real-life scenarios that students might 
encounter as closely as possible to enhance content validity. Each 
type of scenario was presented in two ways: a “personal” scenario 
where students were asked what they would do if they were 
presented with this situation, and a “peer” scenario where they 
were asked to weigh in on what another student should do.

These case scenarios, as well as several questions 
about factors important in developing a rank list to provide 
internal structure validity, were developed by a group of three 
experienced education researchers within the Department of 
Emergency Medicine at the University of Wisconsin School of 
Medicine and Public Health. The scenarios were then piloted with 
several postgraduate year (PGY) 1 residents who had recently 
completed the Match process, and minor revisions were made for 
clarity and understanding for response process validity.  While no 
formal assessment was made of consequences validity, third-year 
students were chosen as understanding the NRMP Match process 
is highly consequential to them during this period, while they 
remain unbiased by personal and peer experience with the Match. 
We did not explore relationships with other variables validity 
evidence in this study.

The combined instrument (Appendix A) was then emailed 
to the class email list as a voluntary, uncompensated Qualtrics 
(Provo, UT) survey in November 2018. Two reminder emails 
were sent approximately two weeks apart after the initial 
solicitation. The survey response rate used the second definition 
of response rate provided by the American Association for 
Public Opinion Research.6 We also conducted a wave analysis 
using Microsoft Excel (Redmond, WA) to determine whether 

nonresponse bias was present by comparing intial respondents 
with late respondents.7 An unweighted kappa was calculated 
using SPSS (Armonk, NY) between participants’ responses 
to “personal” and “peer” scenarios as a proxy for test-retest 
reliability and further evidence of internal stucture validity, 
since responses should not change based on the framing of 
the scenario. The study was determined to be exempt by the 
University of Wisconsin School of Medicine and Public Health 
Institutional Review Board.

RESULTS
A total of 140/175 (80%) potential respondents completed 

at least the first section of the survey, and 131/175 (75%) 
respondents completed the survey in its entirety. Of these, 63% 
(88/140) reported that their “perceived competitiveness” would 
influence their rank list at least a “moderate amount.”

When presented with scenarios that should influence a rank 
list, 90% (122/135) of respondents would move a program higher 
on their list if they learned their significant other could only 
work in that program’s city, while 83% (112/135) of respondents 
would move a program lower on their list if they learned that the 
program director, who was their the sole reason for their interest 
in that program, was retiring. When asked to advise a friend on 
scenarios that should influence a rank list, 96% (126/131) advised 
that they should move a program up their rank list to be closer to 
an ill parent and 77% (101/131) advised that they should move a 
program down their rank list if a global health director, who was 
the sole reason for their interest in the program, was leaving.

When presented with hypothetical scenarios that should not 
influence a rank list, 23% (31/135) of respondents would move 
a program lower on their list if they learned they were ranked 
“low” by that program, while 6% (8/135) of respondents would 
move a program higher on their list if they learned they were 
ranked “at the top of the list” by that program. When asked to 
advise a friend on scenarios that should not influence a rank 
list, 9% (12/131) advised that that they should move a program 
up their rank list in response to a phone call from a coordinator 
indicating that they were a top applicant and ranked to match, 
and 22% (29/131) advised that they should move a program 
down their rank list when told that they would be low on the 
rank list at that program. The wave analysis on the “perceived 
competitiveness” question showed a minimal difference between 
responders and late responders (-0.02 on a five-item Likert scale) 
indicating a low likelihood of nonresponse bias. The unweighted 
kappa between analogous “personal” and “peer” scenarios across 
all raters was 0.71, indicating good agreement.

DISCUSSION
Overall, our data suggest that there may be imperfect 

alignment of the Match algorithm design with student behavior. 
Many students failed to adjust rank lists appropriately according 
to new information that should have changed their true 
residency preferences, and a significant number also adjusted 
rank inappropriately based on “competitiveness” information 
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that should not have affected their lists. These behaviors are 
inconsistent with the functioning of the NRMP’s matching 
algorithm8 and may put students and programs at risk for 
suboptimal Match outcomes. 

One possible explanation is that students simply do not 
understand how the Match algorithm operates. The NRMP’s own 
video on the subject takes nearly five minutes to fully explain 
its workings,9 and the original paper detailing the algorithm runs 
on for seven highly technical pages.1 A lack of solid grounding 
in how the algorithm functions may lead to students leaning 
instead on hearsay and inherited wisdom. Further complicating 
the issue is that the Match has not always worked the same way, 
previously prioritizing the preferences of programs over those 
of applicants.10 While many resources for medical students 
offer good advice on how to construct a rank list correctly, this 
advice may be drowned out by the volume of suggestions that 
students are offered during this time period about seeking out 
mentorship, post-interview communications, and what factors are 
most important in choosing a residency.11,12 Medical schools and 
student advisors may need to make efforts to explicitly address 
the Match and how to create a proper rank list in order to avoid 
giving students an unappreciated disadvantage at this important 
training crossroads.

Of particular note, new information regarding 
competitiveness (both positive and negative) influenced students’ 
rank lists, when it should not have if students were attempting to 
obtain optimal outcomes from the Match algorithm. It is possible 
that the knowledge of being high or low on the rank list changes 
true preferences in some way, such as enhancing or detracting 
from a subjective assessment of fit. It has previously been 
shown that being liked improves one’s perception of the liker.13 
However, the extent of this phenomenon in the Match process 
is unknown. It is also interesting that the percent of students 
deciding to alter their rank list is not the same when applicants are 
told that a program is ranking them highly compared to when a 
program is ranking them low (9% vs 23%). This may be related 
to the specifics of each scenario or represent an attempt at loss-
aversion.14 These results also may suggest the importance of 
post-interview contacts from programs to applicants, as it appears 
that competitiveness information may influence student decision-
making.

A commitment to the Match algorithm in the purest sense 
would require students and programs to keep competitiveness and 
rank information strictly confidential. However, the high-stakes 
pressures on both students and programs to find outstanding 
mutual compatibility likely will make this a difficult goal to 
achieve.  

LIMITATIONS
This study has several limitations. Of primary concern 

is the lack of a gold standard for rank-list behavior according 
to our specific scenarios. Further, our questions may not have 
been interpreted by the students as we intended. However, as 
the reliability was good between analogous scenarios, and the 

results from the scenarios are consistent with the finding from 
the first portion of the survey that a large percentage of students 
would be willing to change their rank list based on perceived 
competitiveness, we believe that it is likely the questions were 
understood as posed. Additionally, our study is a cross-sectional 
survey of a single class within a single medical school and may 
not be representative of medical students at other institutions or in 
other parts of the country.

CONCLUSION
Nearly a quarter of students alter hypothetical rank lists 

based on information that should not affect their true residency 
preferences. As responses did not differ when asking students 
what they would do versus what a classmate should do, it is likely 
these results stem from a lack of understanding of the Match 
algorithm. Medical schools should consider adding explicit 
teaching related to the NRMP Match to ensure optimal outcomes 
for students.  
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Elective rotations are valuable, allowing trainees to personalize their educational experience, focus 
on areas of weakness, and offer personal and professional development. Emergency medicine 
(EM) residency program elective rotations may be limited due to the absence of awareness of 
opportunities and administrative support. We sought to increase the breadth of elective rotation 
opportunities, improve residents’ satisfaction with their elective rotations, and enhance the 
opportunities for clinical training. To increase the breadth of our elective rotation opportunities, we 
established an elective rotation director—a dedicated faculty member to aid in elective planning 
and provide administrative support. This faculty member met with all residents during their second 
year, coordinated new electives with the graduate medical education office, and assisted with 
administrative tasks. Ten new rotations (two local, five domestic away, three international away) 
were established during the position’s first two years, increasing available rotations from nine to 19. 
A survey was sent to graduates of the program two years before and two years after the position 
was established to inquire about their elective experience. Of 64 graduates, 49 (76.6%) participated 
in the survey. Graduates exposed to the dedicated faculty member reported increased exposure to 
novel learning environments (p<0.001), improved wellness (p<0.001), and were more likely than pre-
director graduates to choose the same elective rotation (p=0.006). Programs with multiple elective 
rotations may benefit more from this position, but additional resources may be needed given the 
associated increase in administrative time. [West J Emerg Med. 2020;21(1)8–11.]

BACKGROUND
The majority of emergency medicine (EM) residency 

programs in the United States (U.S.) offer opportunities for 
local, domestic and international elective rotations. Elective 
rotations allow trainees to personalize their educational 
experience, focus on areas of weakness, and provide 
opportunities for personal and professional development.1,2 
Increased interest in domestic and international away 
rotations has placed more pressure on residency programs 
to offer a wide variety of elective opportunities.3 
International rotations have been previously shown to be a 
source of resident satisfaction and a strong recruitment tool 
for EM residency programs; however, significant barriers 
remain to expand these opportunities.4

Over the last five years, our residents consistently cited 
an absence of opportunity awareness and administrative 
support as barriers to the creation of new local electives 

and pursuit of away-elective opportunities. Local and 
institutional barriers made navigating the process daunting 
for residents, even with the help of program coordinators 
tasked with facilitating elective rotations. This often 
resulted in our residents often limiting themselves to 
local opportunities in areas such as ultrasound, research, 
emergency medical services, and toxicology. 
 
OBJECTIVES

We sought to increase the breadth of elective rotation 
opportunities our training program offers, improve resident 
satisfaction with their elective rotations, and enhance 
opportunities for clinical training. 

DESIGN
In October 2016 we established an elective rotation 

director, a dedicated academic faculty member to aid in 
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elective planning and provide administrative support. This 
faculty mentor, in conjunction with the residency program 
director (PD), worked with each resident to expand and 
individualize elective rotation choices to include more 
local, national, and international rotations.

Our residency program is a three-year program that 
offers only one elective rotation during the third year. 
The faculty member met with each resident early in 
postgraduate year (PGY)-2 to identify three viable rotation 
options based upon the resident’s interests. The director 
subsequently helped the resident procure his or her ideal 
rotation while ensuring that backup choices were still 
attractive. The elective rotation director worked with 
the residency PD, the rotation director at the receiving 
institution for away rotations, and the graduate medical 
education (GME) office to complete all administrative 
tasks including completion of program letters of agreement 
(PLAs), memorandums of understanding, and master 
affiliation agreements. At the end of the academic year, 
the faculty member presented a summary of elective 
opportunities at residency education conference to inform 
junior residents for future planning.

The rotation director met with the residency program 
leadership monthly to review established rotations, 
revise new rotations based on feedback, and to ensure 
all institutional and national residency guidelines were 
followed. While administrative support from program 
coordinators is essential, the process is optimized through 
guidance that a faculty member provides in craftign 
goals and objectives and ensuring educational value. The 
rotation director received a financial stipend and adequate 
protected time to meet with each resident, research elective 
opportunities based on the resident’s academic wants 
and needs, conceptualize rotations and ensure they met 
institutional guidelines, and complete administrative tasks.

Much was learned from the position’s creation and 
implementation. The largest, unexpected barriers were 
administrative. Much time was spent revising PLAs based 
on departmental and Office of Graduate Medical Eduation 
feedback. Away rotations, both domestic and international, 
and planning and administrative tasks were delayed 
based upon feedback and response times from hosting 
institutions. We established that it takes approximately six 
months from elective conceptualization to finalization and 
confirmation.

IMPACT/EFFECTIVENESS
To assess the impact of the director, we determined the 

number of elective rotation opportunities two years prior 
to (pre-director) and two years after (post-director) the 
creation and implementation of the director position. In 
addition, a survey designed by the study authors to obtain 
preliminary data regarding the position’s effectiveness was 
distributed directly to both pre-director and post-director 

graduates (Supplemental File). The survey addressed the 
following domains: resident satisfaction; electives’ learning 
environments, wellness, and attitudes towards the elective 
rotation director position. We used five-point Likert 
scale items in which the lowest score (1) corresponded to 
“strongly disagree” and the highest score (5) corresponded 
to “strongly agree.” The survey was reviewed by two 
experts in medical education as well as an expert in survey 
design to ascertain content validity. The survey was piloted 
on a resident physician not participating in the study to 
assess response process validity and was subsequently 
revised based on feedback. 

Residency graduates who participated in an elective 
rotation during their residency training were emailed 
invitations directly with a survey link administered via 
SurveyMonkey. Student’s t-test was used to compare 
responses and effect sizes were calculated (5,6). Given our 
1-5 Likert scale, effect sizes greater than 0.5 were deemed 
large, 0.25-0.5 intermediate, and less than 0.25 small. 
All study procedures were approved by the University of 
Pittsburgh Institutional Review Board.

Prior to the elective rotation director, nine rotations 
were offered – seven local (within our institution), one 
domestic away (within the U.S., but outside of our 
institution), and one international away rotation. Two 
years after establishing this position, elective opportunities 
increased to 19 rotations – nine local, six domestic away, 
and four international away. Table 1 provides a description 
of offered electives.

Our survey was completed by 49 of 64 (76.6%) of 
eligible graduates, 20 pre-director graduates (62.5%), and 
29 post-director graduates (90.6%). Post-director graduates 
felt that their elective exposed them to a novel learning 
environment (p<0.001, effect size = 1.15) and contributed 
to their wellness (p<0.001, effect size = 1.08). If offered 
the opportunity to choose their elective again, post-director 
graduates were more likely than pre-director to choose the 
same elective rotation (p=0.006, effect size = 0.77). Pre-
director graduates reported that they would have welcomed 
administrative support in planning their elective rotation 
(mean 3.86; 95% confidence interval [CI], 3.4-4.5), and 
post-director graduates felt that administrative support 
helped them plan their elective rotation (mean 4.5; 95% CI, 
4.3-4.7).

Programs with multiple elective rotations may benefit 
even more from this position given the associated increase 
in planning and burden of administrative tasks. Additional 
resources may be needed given the associated increase in 
required protected time. 

This position was implemented at a single institution 
with results from a small cohort of residency graduates, but 
preliminary data supports its creation given the increased 
breadth of available elective opportunities and potential 
impact on resident education and well-being.
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Table 1. Elective rotations including location and description of away electives.
 Pre-directora Post-directorb

Local Clinical decision unit/observation Orthopedics
 Emergency medical services Sports medicine
 Medical education
 Post-cardiac arrest service
 Research  
 Toxicology

Ultrasound
Domestic Away Honolulu, Hawaii Anchorage, Alaska 
 Emergency medicine Emergency medicine 
  Native American medical care
  Block Island, Rhode Island
  Island medicine
  Rural medicine
  Denver, Colorado
  Wilderness medicine
  Medical education
  Telluride, Colorado
  Emergency medicine
  Wilderness medicine

Tuba City, Arizona
Rural medicine
Native American medical care

International Away Auckland, New Zealand Cape Town, South Africa 
 Emergency medicine Emergency medicine
  Bali, Indonesia 
  Medical education

Tropical medicine
  American Samoa 
  Emergency medicine
  Tropical medicine

aElectives offered prior to establishing director position. 
bElectives added after establishing director position based on resident interest.
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Introduction: Three pathways are available to students considering a pediatric emergency medicine 
(PEM) career: pediatric residency followed by PEM fellowship (Peds-PEM); emergency medicine 
residency followed by PEM fellowship (EM-PEM); and combined EM and pediatrics residency 
(EM&Peds). Questions regarding differences between the training pathways are common among 
medical students. We present a comparative analysis of training pathways highlighting major 
curricular differences to aid in students’ understanding of these training options.  

Methods: All currently credentialed training programs for each pathway with curricula published 
on their websites were included. We analyzed dedicated educational units (EU) core to all three 
pathways: emergency department (ED), pediatric-only ED, critical care, and research. Minimum 
requirements for primary residencies were assumed for fellowship trainees. 

Results: Of the 75 Peds-PEM, 34 EM-PEM, and 4 EM&Peds programs screened, 85% of Peds-
PEM and EM-PEM and all EM&Peds program curricula were available for analysis. Average 
Peds-PEM EUs were 20.4 EM, 20.1 pediatric-only EM, 5.8 critical care, and 9.0 research. Average 
EM-PEM EUs were 33.2 EM, 18.3 pediatric-only EM, 6.5 critical care, and 3.3 research. Average 
EM&Peds EUs were 26.1 EM, 8.0 pediatric-only EM, 10.0 critical care, and 0.3 research. 

Conclusion: All three pathways exceed pediatric-focused training required for EM or pediatric 
residency. Peds-PEM has the most research EUs, EM-PEM the most EM EUs, and EM&Peds 
the most critical care EUs. All prepare graduates for a pediatric emergency medicine career. 
Understanding the difference in emphasis between pathways can inform students to select the best 
pathway for their own careers. [West J Emerg Med. 2020;21(1):12-17.]

INTRODUCTION
Many physicians have elected to pursue career pathways 

focused on the care of children in the emergency setting. 
Focused training toward such a profession began in a non-
accredited format in the early 1980s.1 In 1987, the American 
Board of Emergency Medicine (ABEM) and the American 
Board of Pediatrics (ABP) published guidelines to combined 
training in their two specialties. Later, the ABP developed a 
pediatric emergency medicine (PEM) fellowship-training track 
with ABEM participation, and the first sub-board certification 
exam was offered in 1992. As a result, there are three distinct 

training pathways available to medical students considering 
a career in pediatric emergency medicine (EM): a three-year 
pediatric residency followed by a three-year PEM fellowship 
(Peds-PEM); a three- to four-year EM residency followed 
by a two-year PEM fellowship (EM-PEM); and a five-year 
combined EM and pediatrics residency (EM&Peds). 
All three pathways provide pediatric emergency care training 
in excess of what is required by the Accreditation Council for 
Graduate Medical Education (ACGME) training guidelines 
for both EM and pediatric residencies.2-4 Peds-PEM and EM-
PEM pathways were established in the 1990s by the ABP 
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Educational Research Capsule Summary

What do we already know about this issue?
There are three pathways toward a career in 
pediatric emergency medicine (EM), each with 
its own strengths and limitations.

What was the research question?
What are the differences between pediatric EM 
training pathways that students pursuing this 
career should understand?

What was the major finding of the study?
The curriculum of each pathway with their 
noted strengths can be used to guide students 
toward their ultimate desired careers.

How does this improve population health?
Students can identify their career path early in 
their training toward future careers focused on 
the care of children in the emergency setting.

in conjunction with ABEM. EM&Peds guidelines were first 
described in a joint position statement by ABEM and ABP 
originally published in 1987 and were recently updated in 
2016.5-6 The specific requirements for Peds-PEM, EM-PEM 
and EM&Peds are detailed in Table 1.
Residency and fellowship programs are given autonomy by 
the ACGME to design their curricula in accordance with the 
resources of their institutions and the needs of their residents 
or fellows within approved training guidelines.2-6 All pathways 
impart pediatric emergency care expertise but with differences 
in core training content that lead to a variation in clinical 
practice. Given the five-to-six-year training commitment, it is 
crucial that medical students considering a career in pediatric 
EM understand the nuances of each pathway prior to the 
National Resident Matching Program submission deadlines. 
We present a curriculum analysis that aims to elucidate the 
different clinical trajectories of each pathway and aid in 
appropriate selection for the individual student’s career goals. 

METHODS
We obtained a list of currently credentialed Peds-PEM, 

EM-PEM, and EM&Peds programs from the ACGME 
website in January 2018. Each program’s curriculum was 
obtained from its official website. Programs with insufficient 
curriculum or no curriculum posted on their websites were 
excluded. We analyzed dedicated educational units (EU) 
regarding time spent in the emergency department (ED) (adult 
or not specified between adult & pediatric), pediatric-only 
ED, critical care (including adult medical, trauma, pediatric, 
and neonatal), and research. These were chosen as they are 
the most common for comparison purposes and make up the 

majority of EUs in each of the three pathways. The ACGME 
considers 12-month/year and 13-block/year EUs to be 
equivalent. EUs split between two experiences were assigned 
0.5 EU to each area. Results were averaged for each of the 
three training pathways. 

Pathway Required EUs per ACGME Guidelines
EM&Peds General pediatric requirements:

• 3 pediatric emergency department and acute illness
• 1 developmental-behavioral
• 1 adolescent medicine
• 1 term newborn
• 5 inpatient pediatrics
• 2 ambulatory experiences
• 2 neonatal intensive care
• 2 pediatric intensive care
• 7 pediatric subspecialty

Emergency medicine requirements:
• 4 critical care
• 5 pediatric emergency 

department

Peds-PEM General pediatrics requirements as above plus:
• 12 pediatric-only emergency department 
• 4 adult emergency medicine, including 1 adult trauma, 1 emergency medical services, 
• 1 toxicology

EM-PEM General emergency medicine requirements as above plus:
• 12 pediatric-only emergency department
• 4 pediatric training; including 1 ambulatory pediatrics, 1 care of critically ill neonates,     

1 care of critically ill children
EU, educational units defined as 1 month or 1 block in a 13-block/year schedule; Peds-PEM, pediatrics-pediatric emergency medicine fellow-
ship; EM-PEM, emergency medicine-pediatric emergency medicine; EM&Peds, combined emergency medicine and pediatrics residency.

Table 1. Accreditation Council for Graduate Medical Education (ACGME) curricular requirements for pediatric emergency medicine pathways.
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Peds-PEM and EM-PEM graduates were assumed to have 
fulfilled the minimum ACGME-required EUs during their 
primary residency and these were added to each fellowship’s 
totals prior to averaging. These include three EU pediatric-
only ED and four EU critical care required to complete a 
pediatric residency, and five EU pediatric ED and four EU 
critical care required to complete an EM residency. Dedicated 
EUs spent in the ED for primary EM residents were assumed 
to be 21.8 based on the mean number for three-year EM 
residencies published in 2015 by Stowell et al.7 We used 
Google Sheets (Google, Mountain View, CA) to tabulate and 
average the totals.

RESULTS
We identified a total of 113 active programs from the 

ACGME website (75 Peds-PEM; 34 EM-PEM; 4 EM&Peds). 
Of these, 64 Peds-PEM (85%) programs, 29 EM-PEM (85%), 
and 4 Peds-EM (100%) had published curricula on their 
official websites and were included. Results are tabulated in 
Table 2.

The EM-PEM training track demonstrated the most 
overall dedicated ED EUs (35.4) followed by EM&Peds 
(26.1) and Peds-PEM (20.4). Peds-PEM graduates have the 
most dedicated pediatric-only ED EUs (20.1) followed by 
EM-PEM (18.3) and EM&Peds (8.0). EM&Peds graduates 
have the most dedicated critical care EUs (10) followed by 
EM-PEM (6.5) and Peds-PEM (5.8). Peds-PEM graduates 
have the most dedicated research EUs (9.0) followed by EM-
PEM (3.3), and EM&Peds (0.3). 

DISCUSSION
As all three pathways offer pediatric emergency training 

beyond what the primary residencies of EM or pediatrics 
offer, it is the route taken that will most affect the ultimate 
career options. The overlapping strengths of each provide an 
environment for the graduates of each training pathway to 
gain sufficient experience in both acute and critical care of the 
pediatric patient. The strengths and potential limitations of 
each pathway are highlighted in Table 3.

Pediatrics-Pediatric Emergency Medicine Pathway
The Peds-PEM pathway offers the most overall training 

in pediatrics with a foundation of ambulatory and inpatient 

Pathway Peds-PEM (n=64) EM-PEM (n=29) EM&Peds (n=4)
Total ED 20.4 (17 – 34) 35.4 (32.8 – 40.8) 26.1 (23.5 – 31.5)
Pediatric-only ED 20.1 (16 – 31) 18.3 (14 – 22) 8.0 (6 – 10)
Critical care 5.8 (4 – 8) 6.5 (4 –9) 10.0 (8 – 12)
Research 9.0 (1 – 15) 3.3 (1 – 8) 0.3 (0 – 1)

Table 2. Results of average educational units (EU) in each pathway according to published curricula.

Peds-PEM, pediatrics-pediatric emergency medicine fellowship; EM-PEM, emergency medicine-pediatric emergency medicine; 
EM&Peds, combined emergency medicine and pediatrics residency; ED, emergency department.

care in the primary residency followed by specialty training in 
pediatric emergency care during the fellowship. This requires 
both a residency and a fellowship match. The Peds-PEM 
route aims to train pediatricians first and then focus them 
into pediatric emergency physicians through a large amount 
of time spent in the pediatric ED with a targeted exposure to 
adult EM as required by the ACGME. There is a heavy focus 
on dedicated research time compared to the other pathways. 
Peds-PEM graduates are eligible for the PEM sub-boards 
co-sponsored by ABEM and ABP. The clinical scope of Peds-
PEM is limited to patients <21 years of age, making children’s 
hospitals or EDs with a high pediatric volume the ideal career 
for these graduates. However, these age limits are noted to 
be arbitrary and 21 years is not a firm limit.8 Still, much of 
adult EM will be outside the scope of training and hospital 
privileges afforded to Peds-PEM graduates. Peds-PEM 
duration of training is six years without variation as described 
by the ACGME program requirements for PEM fellowships.4 

Emergency Medicine-Pediatric Emergency Medicine Pathway
The EM-PEM pathway offers the most overall training 

in EM with a foundation of emergency and critical care in the 
primary residency followed by specialty training in pediatric 
emergency care during the fellowship. This requires both a 
residency and a fellowship match. The EM-PEM route aims 
to train emergency physicians first and then to focus them into 
pediatric emergency physicians through dedicated pediatric 
ED time and some subspecialty pediatrics. EM-PEM graduates 
are eligible for the PEM sub-boards co-sponsored by the ABP 
and the ABEM. The clinical scope of EM-PEM is all ages, 
although they are limited to an ED practice setting without the 
potential for pediatric ambulatory or inpatient medicine. EM-
PEM duration of training is between five and six years. This is 
variable as students may choose to pursue a three- or four-year 
EM primary residency prior to their two-year fellowship. 

Emergency Medicine and Pediatrics Pathway
The EM&Peds pathway offers the broadest training of all 

pathways with complete training in both general pediatrics 
and emergency medicine. This requires only a residency 
match. The EM&Peds route aims to simultaneously train 
emergency physicians and general pediatricians, resulting in 
pediatric emergency physicians. Alhough this pathway has the 
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Characteristics Peds-PEM EM-PEM EM&Peds
Duration of training 6 years 5-6 years 5 years
Training methodology General pediatric residency 

with PEM fellowship
EM residency with PEM 

fellowship
Simultaneous EM and 

general pediatric residency
NRMP cycles 2 2 1
Training focus by curriculum Research pediatric ED General ED

Pediatric ED
General pediatrics

General ED
Critical care

Primary board eligibility General pediatrics Emergency medicine General pediatrics and 
emergency medicine

PEM Sub-board eligible? Yes Yes No
Can care for adults? No Yes Yes
Ambulatory or hospitalist potential? Both Neither Both

Table 3. Strengths and potential limitations of training pathways in pediatric emergency medicine.

EM, emergency medicine; PEM, pediatric emergency medicine; Peds-PEM, pediatrics-pediatric emergency medicine fellowship; EM-
PEM, emergency medicine-pediatric emergency medicine; EM&Peds, combined emergency medicine and pediatrics residency; NRMP, 
National Residency Match Program.

least amount of pediatric-only ED EUs, the philosophy is to 
learn procedural skills and acute care principles through EM 
residency training and complete care of the pediatric patient 
through ambulatory and inpatient pediatric rotations. The 
result is not only an exposure to all aspects of pediatric and 
EM care but also a heavier focus on critical care compared to 
the other pathways. 

EM&Peds graduates are eligible for dual board 
certification in both EM and general pediatrics but have 
not been eligible for the PEM sub-board certification since 
1998. Some centers, predominately freestanding children’s 
hospitals that care only for children, consider PEM sub-board 
certification a prerequisite which may be a limitation for 
EM&Peds graduates. However, the versatility of EM&Peds 
training may be a strength to centers that care for both adults 
and children. Many EM&Peds graduates work in academic, 
community, or rural centers.9 EM&Peds graduates are trained 
to care for children in ED, ambulatory and inpatient settings. 
EM&Peds training duration is five years as set by the joint 
ABP and ABEM agreement.

Nuances Between Pathways
The EM&Peds physician and the Peds-PEM physician 

both share the primary pediatric board, allowing eligibility for 
additional ABP-sponsored fellowship training or shared time 
as a clinical pediatrician or pediatric hospitalist in addition to 
their EM practice. Similarly, the EM&Peds physicians and 
EM-PEM physician share the primary EM board allowing 
for EM fellowship training potential. Certainly, all of the 
pathways in pediatric EM provide a background for such 
physicians to take positions of advocacy and leadership in 
clinical and academic settings.10 

There are notable differences in the number of 
physicians trained through each pathway. A 2006 pediatric 

study referencing the Future of Pediatric Education II data 
revealed that at the time there were approximately 1300 
ABP-certified Peds-PEM practitioners compared to only 
170 ABEM-certified EM-PEM practitioners, a proportion 
that has likely continued to shift to less representation by 
EM-PEM physicians.11 In 2007, Murray et al. also showed 
through a survey of PEM fellowship programs that only 5% 
of entering fellows had an EM primary board background.12 
More recently, 2018 ABEM data reveals that in 2017, only 40 
ABEM-eligible EM-PEM physicians were enrolled in PEM 
fellowship programs, suggesting that only ~ 20 EM residency 
graduates enter PEM fellowships annually.13 

The reasons for this are not clear, although recently the 
ABEM EM to PEM taskforce has sought to address this 
difference. One possibility is that EM graduates do not seek 
to be further specialized as acute care of children is already 
within their scope of practice.2 Centralization of pediatric 
emergency care may also lead to fewer opportunities for EM-
PEM graduates in community EDs, where PEM fellowship 
training would not necessarily be more advantageous 
than general EM training alone.14 During our research we 
noted that there were less EM-based PEM fellowships (29) 
compared to pediatrics-based PEM fellowships (64). Notably, 
several pediatrics-based programs that published a Peds-PEM 
curriculum did not publish an EM-PEM curriculum. 

Although possibly due to omission from their websites, 
PEM fellowship programs are not required to accept both 
pediatrics and EM candidates. This may indicate fewer 
available fellowship opportunities for the EM-PEM pathway 
compared to Peds-PEM or that EM-PEM trainees are required 
to complete three years at that fellowship instead of two.15 
Lastly, financial differences may contribute to this issue. 
PEM-fellowship trained physicians traditionally have a 
lower salary than general emergency physicians.16 However, 



Western Journal of Emergency Medicine 16 Volume 21, no. 1: January 2020

Roadmap for a Career in Pediatric Emergency Medicine Leetch et al.

EM&Peds graduates do report making similar salaries to that 
of their general EM colleages.9 We speculate that EM-PEM 
graduates likely make similar salaries to EM and EM&Peds 
graduates given their capacity to care for adults. We also 
speculate that salary is more likely related to the practice 
setting than the training itself, although the training does in 
part help determine the practice setting.

There were 48 postgraduate year 1-5 candidates enrolled 
in EM&Peds programs in the ABEM dataset, making it the 
second most common pathway chosen. Still the vast majority 
of pediatric emergency providers are Peds-PEM, making 
the EM&Peds pathway less well known by comparison. 
More research might reveal more subtle differences between 
the specifics of these training pathways as regards specific 
procedural experience, patient volume, or other metrics. 

Choosing a Pathway
What may be considered a limitation to one student may 

be a strength to another. An appropriate starting point may be 
whether the student wishes to care for adults or only children. 
Should students not wish to care for adults, a Peds-PEM 
pathway would be most suitable. If students would like to 
care for adults, the applicant would be directed toward either 
EM-PEM or EM&Peds. The difference here is eligibility for 
the PEM sub-boards and general pediatrics exposure for the 
EM&Peds graduate. EM-PEM graduates are eligible for sub-
board certification, which may increase the likelihood for 
employment in some children’s hospitals or other centers that 
require subspecialty certification. EM&Peds graduates are 
no longer eligible for sub-board certification, which can be 
a deterrent to certain centers. However, EM&Peds graduates 
have a much broader scope of practice with the potential for 
more varied career paths including ambulatory and hospital 
pediatrics to which EM-PEM graduates do not have access. 
This may be attractive to centers looking to employ a provider 
in several clinical areas or departments. Students can certainly 
blaze their own trail within a given pathway but should be 
aware and well prepared for the path ahead of them.

LIMITATIONS
Data collected is limited to only those programs with a 

published online curriculum. By not polling programs directly, 
this does give an incomplete picture and may have failed to 
recognize more recent developments in certain programs. 
However, the authors felt that this approach was similar to that 
of a medical student researching future career options and was 
thus appropriately realistic with a relatively large sample size. 
Confirmation and clarification from programs would increase 
the overall accuracy of the available data by ensuring only 
the most recent/updated curriculum was used, and would add 
more data points by including programs without a publicly 
published curriculum. 

Longitudinal experience was not accounted for in the 
dataset as only dedicated EUs were included. Similarly, 

many training programs also incorporate clinical shifts into 
elective or research time. However, dedicated EUs are what 
is mandated by the ACGME as well as by the ABP and 
ABEM for board certification and thus are a better marker 
of the overall goals of training programs. The exact number 
of dedicated EUs that Peds-PEM and EM-PEM residents do 
during residency was estimated. However, all graduates from 
accredited pediatrics or EM primary residencies are eligible 
for the PEM fellowship, thus making the minimum number 
required a reasonable estimation. To our knowledge, a central 
resource with this depth of analysis and information was not 
previously available to medical students considering their 
career choices. 

CONCLUSION
Three training pathways lead to expertise in pediatric 

emergency medicine although with different career trajectories. 
Peds-PEM training is ideal for the student who does not wish to 
care for adults, although clinical career options may be limited 
to children’s hospitals or EDs with a high enough pediatric 
volume to sustain the narrower scope of practice. EM-PEM 
and EM&Peds pathways are similar, although the lack of sub-
board eligibility for EM&Peds may be a limitation for clinical 
careers in centers that require the sub-board certification. The 
curriculum of each pathway can be used to guide students 
toward their ultimate desired career. Understanding the 
characteristics of current available paths will hopefully set 
students up for success in future careers focused on the care of 
children in the emergency setting.
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Introduction: Social media is a novel medium to host reflective writing (RW) essays, yet its 
impact on depth of students’ reflection is unknown. Shifting reflection on to social platforms offers 
opportunities for students to engage with their community, yet may leave them feeling vulnerable 
and less willing to reflect deeply. Using sociomateriality as a conceptual framework, we aimed to 
compare the depth of reflection in RW samples submitted by medical students in a traditional private 
essay format to those posted on a secure social media platform.
 
Methods: Fourth-year medical students submitted a RW essay as part of their emergency medicine 
clerkship, either in a private essay format (academic year [AY] 2015) or onto a closed, password-
protected social media website (AY 2016). Five raters used the Reflection Evaluation for Learners’ 
Enhanced Competencies Tool (REFLECT) to score 122 de-identified RW samples (55 private, 67 
social media). Average scores on two platforms were compared. Students were also surveyed 
regarding their comfort with the social media experience.
 
Results: There were no differences in average composite REFLECT scores between the private 
essay (14.1, 95% confidence interval [CI], 12.0-16.2) and social media (13.7 95% CI, 11.4-16.0) 
submission formats (t [1,120] = 0.94, p = 0.35). Of the 73% of students who responded to the 
survey, 72% reported feeling comfortable sharing their personal reflections with peers, and 84% felt 
comfortable commenting on peers’ writing.
 
Conclusion: Students generally felt comfortable using social media for shared reflection. The depth 
of reflection in RW essays was similar between the private and social media submission formats. 
[West J Emerg Med. 2020;21(1):18-25.]

INTRODUCTION
Reflection provides medical students with opportunities to 

interrogate their past experiences, puzzle over events that are 
mentally or emotionally troubling, process the meaning of these 
experiences, and engage in efforts to transform future actions or 

attitudes.1,2 Instilling students with these metacognitive habits has 
been promoted as a way for them to gain a “greater understanding 
of both the self and the situation so that future encounters 
with the situation are informed from previous encounters.”3 
Following these deliberate metacognitive exercises, students are 

https://paperpile.com/c/skQIyV/BFZM+mucu
https://paperpile.com/c/skQIyV/9AIF
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Population Health Research Capsule

What do we already know about this issue?
The reflective writing (RW) essay is a common 
pedagogical tool in medical education. Social 
media, however, is an increasingly popular venue 
for physician reflections and may offer a more 
contemporary setting for students.

What was the research question?
Does depth of reflection change when students 
reflect using the traditional essay versus social 
media?

What was the major finding of the study?
The depth of reflection was similar between the 
private and social media submission formats. 
Students generally felt comfortable using 
social media for shared reflection.

How does this improve population health?
Social media may be a feasible platform to host 
formal RW exercises, yet issues surrounding 
mentorship, peer vulnerability, and topic 
selection should be studied further.

often prompted to share their personal reflections in the form of 
reflective writing (RW).4–7 Ideally, these reflection experiences 
can help to transform individuals’ attitudes or approaches 
regarding similar events in the future,7 and these new ideas 
can be expressed to other community members as a means to 
demonstrate what they have learned.2

In medical education, RW narratives are typically shared 
from students to faculty, then returned by faculty to students 
with individualized feedback and perspective-sharing.6,8 
While faculty undoubtedly share valuable perspectives with 
students,6,9 there are potential opportunities for learning between 
students that is lost in this curricular structure. Social media 
provides new ways to think about how reflections can create 
communities of practice among learners,5,10–13 offering the 
potential benefits of peer mentorship, broadened perspectives,14 
and mutual support.15–17 The conversational nature of social 
media may allow for more real-time, formative feedback,11,18 
which is likely to be important for deeper reflection.6,8,19 
Further, medical students may already be using social media 
to reflect upon their experiences outside of existing medical 
school curricula,20 potentially highlighting missed opportunities 
for faculty to explore and enrich students’ perspectives. 
For example, social media platforms such as FemInEM 
have provided meaningful spaces for reflection to occur in 
emergency medicine (EM) outside of the halls of academia. 

Moving written reflections from the traditional private 
paradigm and into a social setting, however, has potential to 
change how this exercise is experienced by students. Deep 
reflection requires the learner to engage with his or her sense of 
self,7 and sharing these personal essays with peers may leave 
students feeling vulnerable to critical peer judgment.15 Students 
may thus choose to censor their deepest thoughts and offer 
more superficial impressions on social platforms.10,21,22 Further, 
the framework of sociomateriality would suggest that humans 
interact with materials (ie, objects, technologies) in critical ways 
that impact performance and learning.23 As such, the mere act of 
asking students to change the tools they use to document their 
experiences (eg, private word-processing document vs a social 
media post) may change how students approach the content, 
length, and depth of their RW essays.

Given the importance of reflection for medical students’ 
ongoing professional development23,24 and the multitude of 
consequences—both positive and negative—that could result 
from placing RW essays onto more social platforms, deliberate 
efforts to understand the effects of these curricular shifts are 
needed. As such, we were interested in knowing how changing 
the submission process for RW exercise from a private to a 
more public format would impact students’ depth of reflections. 
Using an established scoring rubric,25 we sought to compare 
the depth of reflection in RW essays submitted in a private 
essay format visible to preceptors only to a new format where 
RW essays were submitted onto an institutionally-secure social 
media platform.
 

METHODS
Setting

This study took place within the required fourth-year 
emergency medicine (EM) clerkship at the University of 
Washington School of Medicine (UW). The majority of UW 
institution students complete their clinical rotation at two 
academic urban emergency departments (ED) in Seattle, 
Washington, although some students elect to rotate in one of 16 
community-based clerkship sites across Washington, Wyoming, 
Alaska, Montana, and Idaho. Clerkship requirements were 
standardized across training sites. Each student was required 
to write a RW essay regarding a bioethical dilemma they 
encountered in the ED during their rotation, and to submit this 
reflection during week three of their four-week rotation. By way 
of guidance, students were provided with an RW example written 
by an emergency physician26 and were given the following 
prompt:9

“There are many ethical dilemmas faced in the Emergency 
Department on a daily basis, such as in this clerkship bioethical 
reading. Pick one such situation you encountered during your EM 
clerkship and describe what you learned from it.”

During the 2015 academic year, students submitted RW 
essays using Microsoft Word (Microsoft Corp., Redmond, WA) 

https://paperpile.com/c/skQIyV/gANO+UIVL+OHxe+ydJj
https://paperpile.com/c/skQIyV/ydJj
https://paperpile.com/c/skQIyV/mucu
https://paperpile.com/c/skQIyV/OHxe+fUST
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format directly to the clerkship directors on a secure, private 
electronic platform (Catalyst, University of Washington, Seattle, 
WA). The following academic year (2016), students posted their 
RWs on a secure social media platform (Yammer, Microsoft 
Corp., San Francisco, CA), and these samples were visible to 
their student peers on the rotation, as well as the EM clerkship 
directors. To facilitate discussion and engagement, students in 
the 2016 cohort were required to use the online social media 
platform to respond to at least two of their peers’ RW posts; this 
assignment was due before the conclusion of their rotation. 

We felt that these two student cohorts with comparable 
preceding clerkship experiences offered an opportunity to 
examine how students’ depth of reflection might change 
as a result of this curricular shift. Accordingly, we used the 
Reflection Evaluation for Learners’ Enhanced Competencies Tool 
(REFLECT) described by Wald and colleagues25 to compare the 
depth of reflection in RW essays submitted by the 2015 (“private 
essay”) cohort to those who submitted their essays the following 
year (“social media” cohort). This study was reviewed by the UW 
Human Subjects Division and deemed to be exempt based upon 
its alignment with ongoing curricular evaluation.
 
Data Collection

All RW samples from June–September 2015 and June–
September 2016 were collected, re-formatted onto a standardized, 
Word document template and anonymized by a research assistant. 
All identifying information referencing when or where the 
student completed the clerkship was removed. The research 
assistant then assigned a unique, non-consecutive numerical 
identifier to each RW. Student gender was linked to each de-
identified RW in a consolidated database (Excel, OneDrive, 
Microsoft Corp., Redmond, WA).
 
Measures

Word counts were calculated for each RW to gauge 
differences in essay length between groups. We employed the 
REFLECT rubric to measure students’ reflective capacity in the 
RW essays,25 an instrument that has existing validity evidence in 
similar contexts,27,28 and – in contrast to other tools developed for 
similar purposes29,30 – permits greater granularity of assessment 
across different subdomains of reflection (Appendix 1).31 The 
REFLECT rubric assesses five subdomains of students’ depth of 
reflection in RW essays: writing spectrum; presence; description 
of conflict or disorienting dilemma; attending to emotions; and 
analysis and meaning making. We used working definitions 
of each of these categories based upon prior descriptions.25 
Consistent with past use of this tool, raters independently 
assigned an integer score of 1-4 for each subdomain 
corresponding to the anchors of “non-reflective,” “thoughtful 
action or introspection,” “reflection,” and “critical reflection,” 
respectively. We combined scores for each of the five subdomains 
to calculate a composite REFLECT rubric score, ranging between 
5-20 for each essay.

During the rater training period described below, faculty 
raters described strong emotional reactions to reading RW 
pieces. We subsequently decided to record these reactions as a 
single-item general impression score for each RW essay. General 
impressions were rated on a three-point scale as negative, neutral, 
and positive (scored 0-2, respectively).
 
Rater Training 

Past work with the REFLECT instrument has emphasized 
the importance of rater training,31 with guidance that 4-5 raters, 
each scoring a minimum of 14 writing samples, were needed 
to achieve adequate inter-rater reliability (IRR).27 In an effort 
to ensure sufficiently reliable faculty ratings, we trained five 
faculty raters (AB, JS, JS, JR, JJ), using a sample of RW essays 
submitted in October 2015 and 2016 (outside of our two RW 
study periods). Raters independently read the initial published 
description of the REFLECT rubric25 and then scored two 
representative de-identified RW samples taken from each study 
cohort. Reviewers met to discuss the rubric and their scoring 
interpretations; subdomain definitions were subsequently clarified 
via email communication with the original REFLECT study 
authors.32

To ensure ongoing calibration within our team of raters, a 
shared document was used across raters to provide clarifications 
regarding how scores should be applied for each item. Raters then 
independently coded 10 RW pieces, met to discuss scoring and 
resolve discrepancies, and again amended the scoring description 
document. This calibration process was completed twice, for a 
total of 22 writing samples over three meetings. IRR, as measured 
by intra-class correlation coefficients (ICC) for the REFLECT 
rubric scores was calculated sequentially during this training 
process. Training concluded when the IRR ICC for composite 
REFLECT score reached 0.80. The ICCs for each subdomain 
ranged from 0.57-0.86 at the conclusion of rater training 
(Appendix 2).
 
Scoring Period 

Following rater training, anonymized RW essays from the 
2015 and 2016 enrollment periods were randomly intermixed and 
sent to reviewers in batches of 25 at timed intervals. Reviewers 
were blinded to all student characteristics (gender, location of 
rotation, timing of rotation, essay submission format). Five 
trained faculty raters independently scored all RW samples and 
entered scores (REFLECT and general emotional impression) 
using Google Forms (Alphabet Corp., Mountain View, CA) into 
an online database. Raters were blinded to each other’s scores, 
although they met at the approximate halfway point of the 
study (50 samples) to discuss scoring challenges and improve 
calibration. To ensure that the reflective writing sample26 provided 
as a prompt to students was illustrative of a “highly reflective” 
essay, this sample was randomly inserted into the essays scored 
by three authors unfamiliar with the essay. This essay received an 
average REFECT score of 19.5 out of 20.
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Post-clerkship Survey 
A 12-question electronic survey was developed to gauge 

students’ perceptions and comfort using the social media platform 
during the 2016 AY. We developed this survey instrument 
using guiding principles from Messick’s framework for validity 
evidence33 and survey design best practices.34 Survey questions 
were developed by the study author (AB), drawing from prior 
work exploring the feasibility of using a social media platform 
to share reflection,5 and then reviewed and revised by five of 
the authors (AB, JS, JS, JR, JJ). We pilot-tested the survey with 
four fourth-year medical students (two male, two female) who 
were not involved in the study, and used a talk-aloud exercise 
to gather response process validity evidence. Survey questions 
were revised to ensure clarity. The finalized survey of nine 
multiple choice and three free-response questions (Appendix 3) 
was administered in electronic format at the conclusion of the 
clerkship to all rotating students between June–September 2016. 
Results were anonymized by the clerkship coordinator, and data 
were analyzed in aggregate.
 
Analyses

Each anonymized RW sample was scored independently 
by five faculty raters (AB, JS, JS, JR, JJ). REFLECT rubric 
composite and subdomain scores and general impression 
scores for each essay were averaged across raters. IRR for the 
REFLECT composite score, each REFLECT subdomain, and the 
overall general impression score were calculated using Shrout 
and Fleiss (2,k) ICCs,35 which reflect the reliability of the average 
score across the five raters (the equivalent of Cronbach’s alpha). 
We classified these IRR ICCs using criteria proposed by Landis 
and Koch as fair (ICC values: 0.21– 0.4), moderate (ICC values: 
0.41– 0.6), substantial (ICC values 0.61– 0.8)36 and include 
95% confidence interval (CI). We used descriptive statistics to 
summarize average composite and subdomain REFLECT scores 
as well as general impression scores. Average word counts and 
average REFLECT and general impression scores across the two 
study periods were compared using two-tailed t-tests with 95% 
CI; an alpha of 0.05 was considered significant. We correlated 
average REFLECT composite and general impression scores 
using Pearson correlation coefficients with 95% CI. We classified 
correlation coefficients as small (0.10– 0.29), moderate (0.30– 
0.49) and large (≥0.50) using thresholds proposed by Cohen.37 
We used IBM-SPSS Statistics V24 (IBM Corp., Armonk, NY) to 
perform all analyses.
 
RESULTS

A total of 122 RW essays were scored independently by 
five trained faculty raters: 55 submitted on the private platform 
and 67 on the social media platform. The demographics of these 
two student cohorts and average word counts are shown in Table 
1. Essay length for the private submission format (480 words, 
95% CI, 380-580) was, on average, 14 words longer than those 
submitted using the social media platform (466 words, 95% CI, 
349-582), but this difference was not statistically significant (t 

[120] = 0.72, p = 0.47). There were no significant differences in 
word count between genders within the private (p = 0.98) and 
social media (p = 0.41) submission cohorts.

The five-rater ICC (alpha) for the REFLECT rubric 
composite scores was substantial (ICC 0.80), as were the ICCs 
within each of the REFLECT rubric subdomains (ICC range 
0.68-0.80). IRR of the general impression was moderate (ICC 
0.55). Average overall REFLECT rubric composite scores 
ranged from 6–20 in the private group and 5–20 in the social 
media group. There were no significant differences between the 
composite REFLECT score from the private-submission cohort 
(14.1, 95% CI 12.0-16.20) and social media (13.7, 95% CI (11.4-
16.0) cohorts (t[120] = 0.944, p = 0.35). There were no significant 
between-group differences in the average scores within each of 
the five REFLECT rubric subdomains (see Table 2). There were 
no significant differences in average scores by gender across 
the entire collection of essays or within each of the two essay 
submission format cohorts

Average overall rater general impression scores were 
not significantly different between the private (1.04, 95% CI 
0.7-1.4) and social media (0.98, 95% CI 0.6-1.3) submission 
cohorts (see Table 2). Looked at individually, there was no 
statistical difference for any subdomain with exception of 
presence. There was a large degree of correlation between 
raters’ REFLECT composite and average general impression 
scores (r = 0.60, p<0.001).

Survey results
Fifty of 67 students (74.6%) in the social media cohort 

completed the post-rotation survey (Figure 1). Most students 
felt comfortable sharing their reflections with peers (72%) and 
commenting on their peers’ reflections (84%). While 62% of 

Private
(n=55)

Social media
(n=67)

t-value 
(P value)a

Number of 
essays 
(% women)

30 (55%) 34 (51%)

Word count 
(95% CI)

480 (380-580) 466 (349-582) t(120)=0.72, 
p=0.47

Gender Subgroup Analysis
Word count - 
women (95% CI)

480 (387-574) 477 (360-595)

Word count - 
men (95% CI)

480 (371-588) 454 (337-570)

t-value 
(P value)a

t(53)=0.03, 
p=0.98

t(65)= 0.84, 
p=0.41

Table 1. Characteristics of 122 medical student essays submitted in 
2015 and 2016 via a traditional, private essay format or social media 
platform, respectively.

CI, confidence interval; t, t-value; p, p value. 
aSignificance calculated by comparing private and social media 
submission using two-tailed t tests with 95% confidence intervals.
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students reported that submitting RW samples on social media 
prompted them to think more deeply about the bioethical 
challenges they faced, 20% of students reported changing the 
content of their essays in response to knowing that peers would 
be reading their reflections. Ten percent of respondents felt that 
having a password-protected online community would not be 
a valuable resource for them to share reflections and receive 
input from peers (50% agreed, 40% neutral). Subgroup analysis 
revealed no differences in survey results between students who 
regularly used social media in their personal lives compared to 
those who did not.

DISCUSSION
Acts of reflection are conceptualized as deeply personal 

endeavors.2,7 Sharing personal reflective writing exercises in 
social spaces has the potential to foster community and shared 
learning among peers,10,13 although the act of sharing risks that 
students may censor their personal narratives to avoid exposing 
their deepest feelings with others.10,21,22 Despite these potential 
influencing factors, our study demonstrated no significant 
differences in the overall depth of reflection or essay lengths 
among fourth-year student essays who submitted under private 
and social formats. Survey results from students who used the 
social media platform suggest that most felt comfortable sharing 
their personal reflections and commenting on reflections written 
by their peers, although it does appear this curricular shift 
impacted these students in ways that need further exploration.
 
Integration with prior work and implications for future 
research

The lens of sociomaterality enables deliberate consideration 
of the consequences of introducing a new material or 
technology,23 by exploring how the interplay between the user 
and the object come together.38 This bi-directional interaction 

between technology and the social person changes interpersonal 
connections, impacts organizational structures, and shapes the 
work that these individuals produce.23,38,39 In the context of our 
curricular shift, we would consider the social media platform 
as more than an inert technology that passively hosts RW 
assignments; instead, it becomes an instrument with potential to 
fundamentally change the practice of reflection itself. 

While our study did not show significant differences in the 
overall depth of reflection as scored by the REFLECT rubric, 
20% of our students reported modifying their essay content 
in consideration of peer viewing. While the majority felt 
comfortable sharing their essays, it is notable that nearly a third of 
students felt neutral or uncomfortable with this experience. These 
findings may suggest that some students would generally prefer 
to keep their reflections private, although the findings could 
also align with past research demonstrating the complexity of 
student peer-to-peer relationships that oscillate between support 
and judgment.15 Did students change their essays because their 
reflections identified nuances of a case that they had overlooked 
in the moment? Were there certain topics that inspired new ideas 
or resonated with individual experiences? Were there certain 
topics that student felt “safe” or “not-safe” discussing? All of 
these issues may have influenced the depth and topic choice in 
complex ways that are not captured in the net neutral effects on 
the two groups’ average REFLECT scores. A deeper exploration 
of students’ lived experiences under each of the submission 
formats would help to elaborate how they balanced these 
competing tensions.

There are many opportunities to explore how a shift toward 
making RW exercises more “public” might impact reflection, 
particularly how faculty input might change students’ experiences 
of sharing in these new social settings. Faculty feedback is 
especially critical for learners for whom reflection does not 
come easily,3,10,40 and effective reflection requires cultivation 

Private Cohort Scores 
(95% CI)

Social Media Cohort Scores 
(95% CI) t-value (P value)b

Mean REFLECT Composite Scores (IRR 0.80) 14.1 (12.0-16.2) 13.7 (11.4-16.0) t(1,120)= 0.94, (p=0.35)
Mean REFLECT Subdomain Scores    

 Writing spectrum (IRR 0.73) 2.97 (2.5-3.5) 2.95 (2.4-3.5) t=0.27 (p=0.79)
 Presence (IRR 0.80) 3.12 (2.5-3.8) 2.86 (2.3-3.4) t=2.36 (p=0.02)
 Description of disorienting dilemma (IRR 0.68) 2.98 (2.5-3.4) 3.02 (2.5-3.5) t=-0.44 (p=0.66)
 Attention to emotion (IRR 0.79) 2.28 (1.6-2.9) 2.22 (1.5-2.9) t=0.50 (p=0.62)
 Analysis & meaning making (IRR 0.73) 2.73 (2.3-3.1) 2.67 (2.1-3.2) t=0.75 (p=0.45)

Mean General Impression Scores (IRR 0.55) 1.04 (0.7-1.4) 0.98 (0.6-1.3) t=1.03 (p=0.31)

Table 2. Mean composite and subdomain scores for the REFLECT rubric and average general impression scores for 122 medical 
student essays submitted in 2015 and 2016 via a traditional, private, essay format or social media platform, respectively.

CI, confidence interval; t, t-value; p, p value.
The five Reflection Evaluation for Learners’ Enhanced Competencies Tool (REFLECT) subdomains were scored from 1-4 with a 
maximum composite score of 20, while general Impressions were scored on a three- point scale (0-2). 
aThe inter-rater reliability (IRR) for five faculty raters was calculated using intraclass correlation coefficients. 
bSignificance was calculated by comparing private and social media scores using two-tailed t tests. 
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Disagree or strongly disagreeNeutralStrongly agree or agree

Knowing that my peers would be reading my reflection made me 
change which bioethical situation I chose to write about.

Having a password protected online community such as Yammer 
where I can share  my reflections openly and receive input 
from my peers has been valuable in my development toward 
becoming a physician.

Having a password protected online community such as 
Yammer where I could read my peers’ reflections prompted me 
to think more about the bioethical challenges we face as future 
physicians.

I felt comfortable sharing my personal reflections on a password 
protected social media site (Yammer) for my peers to view.

Reflection has played an important role in my development 
towards becoming a physician.

Writing the bioethical essay prompted me to reflect on my 
experiences in the emergency department.

I felt comfortable commenting on my peers’ reflective writing 
samples.

and mentorship.41 Students in our social media group shared and 
received feedback with peers without a faculty moderator, and 
the addition of faculty input might have helped these students 
capitalize on the conversational advantages of this learning 
platform.41,42 More regular mentorship on a social media platform 
may help students recognize the ways in which reflection impacts 
their personal experiences and the experiences of their peers,3 
and could help students work toward deeper reflection through 
formative feedback.43 Yet it remains possible that the presence of 
a faculty moderator in these types of online social forums could 
also add performance expectations that cause students to withhold 
particularly sensitive or personally-unflattering disclosures. A 
richer understanding of how a social media moderator might 
impact these types of reflective exercises is needed.

By allowing reflections to be visible to peers, many students 
reported that they continued to engage in reflection about 
bioethical dilemmas beyond their assigned essay exercise. 
Although our survey question did not prompt students to 
distinguish whether their ongoing reflection pertained to the 

content in their own RW exercise or to RW essays posted by 
their peers, this finding offers promise. It is quite possible that 
setting expectations for shared reflection on social media among a 
community of students and faculty will prompt broader and more 
regular opportunities for participants to consider and reconsider 
their challenging professional experiences. The ways that these 
forms of ongoing shared reflection impact individual members of 
a community warrant deeper exploration.
 
LIMITATIONS

This was a single-center study evaluating a single, reflective-
writing sample per student, which limits generalizability. Further, 
the REFLECT rubric was designed for formative rather than 
summative evaluation, and thus total scores at a single time 
point may not accurately reflect students’ growth of reflective 
capacity.42,43 While we used mean REFLECT performance 
metrics as a means to understand performance differences 
between groups in the context of our curricular shift, this does not 
fully capture the individualized experiences of our students. 

Figure 1. Survey results regarding students’ perceptions and comfort using a social media platform from a study evaluating the depth of 
reflective writing by medical students on social media compared to the traditional private essay using the REFLECT rubric, 2016.
aReflection Evaluation for Learners’ Enhanced Competencies Tool (REFLECT).
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Because our RW was a required clerkship assignment, there 
may also be a component of performance bias in which students 
write for approval from their clerkship directors or peers.44 That 
said, the majority of students in the social media group reported 
that this exercise caused them to reflect, and the assignment was 
ungraded. For these reasons, we are hopeful that this mitigated 
these concerns of students “performing” at the expense of true 
reflection. Finally, it is possible that the rubric itself was not 
sensitive enough to detect a difference in reflective depth. Two 
of the rubric domains (ie, “presence” and “analysis and meaning 
making”) had anchors that were subjective or not well defined, 
which may explain our lower inter-rater ICC during the study 
period compared to other studies using the REFLECT rubric.27 
That said, we used a robust rater-training program and followed 
pre-existing recommendations for scoring to achieve adequate 
inter-rater reliability. Our raters’ mean general impressions 
correlated with mean REFLECT rubric scores, suggesting that 
these two tools were measuring similar constructs related to 
faculty members’ impressions of students’ reflections.
 
CONCLUSION

Average mean depth of student reflection, as measured by 
the REFLECT rubric, does not change when students submit 
reflective-writing essays onto a social media platform compared 
to submissions sent privately to clerkship directors. While 
issues of mentorship, peer vulnerability, and topic selection 
offer opportunities for future exploration, most students feel 
comfortable sharing reflections and receiving feedback from 
peers on social media, suggesting this new educational format has 
potential for future curricula.
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INTRODUCTION
Twitter is a social media platform that allows individuals to 

communicate through short, 280-character messages that are 
accessible to the public. Twitter has grown in popularity and 
influence among emergency physicians (EP) with over 2200 
self-identified users in 2013.1 More than a quarter of emergency 
medicine  (EM) faculty now use Twitter.2 EPs use Twitter for 
both formal and informal reasons including discussing clinical 
cases, collaborating on and disseminating research, advocating 
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Introduction: Twitter is growing in popularity and influence among emergency physicians (EP), with 
over 2200 self-identified EP users. As Twitter’s popularity has increased among EPs so too has its 
influence. While there has been debate about the value of Twitter as an effective educational delivery 
tool, little attention has been paid to the nature of the conversation occurring on Twitter. We aim 
to describe how influential EPs use Twitter by characterizing the language, purpose, frequencies, 
content, and degree of engagement of their tweets.

Methods: We performed a mixed-methods analysis following a combined content analysis 
approach. We conducted qualitative and quantitative analyses of a sample of tweets from the 61 
most influential EPs on Twitter. We present descriptive tweet characteristics and noteworthy themes. 

Results: We analyzed 1375 unique tweets from 57 unique users, representing 93% of the influential 
Twitter EPs. A majority of tweets (1104/1375, 80%) elicited some response in the form of retweets, 
likes, or replies, demonstrating community engagement. The qualitative analysis identified 15 distinct 
categories of tweets.

Conclusion: Influential EPs on Twitter were engaged in largely medical conversations in which 
most messages generated some form of interaction. They shared resources and opinions while also 
building social rapport in a community of practice. This data can help EPs make informed decisions 
about social media engagement. [West J Emerg Med. 2020;21(1)26-32.]

for patients, participating in journal clubs, promoting 
educational messages from national conferences, and providing 
feedback to learners.3–9 Some have even suggested that Twitter 
has facilitated the formation of virtual communities of practice 
among its users.10,11 

As Twitter’s popularity has increased among EPs so too has 
its educational influence.12 While there has been debate about the 
value of Twitter as an effective educational delivery tool, little 
attention has been paid to the nature of the conversation occurring 
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Educational Research Capsule Summary

What do we already know about this issue?
Twitter is popular among emergency 
physicians.

What was the research question?
What is the nature of influential emergency 
physicians’ communications on Twitter?

What was the major finding of the study?A 
majority of tweets elicited some engagement. 
The qualitative analysis identified 15 distinct 
categories of tweets.

How does this improve population health?
This data can help emergency physicians 
make informed decisions about social media 
engagement.

on Twitter.12–17 As the clinical and academic interaction among 
EPs continues to grow on social media platforms, a more robust 
understanding of the characteristics of these interactions can help 
provide a framework for conscientious EPs to consider whether 
Twitter represents a platform for meaningful communication 
among a professional digital community of practice or simply a 
“insubstantive fragmented” stream of “doubtful significance.”15,17

This study addresses this gap by analyzing the messages of 
influential EPs on Twitter. We sought to describe the current state 
of Twitter usage among EPs by exploring the tweets of influential 
EPs. A deep exploration of the language, frequencies, domains, 
and degrees of engagement of their messages can provide a 
contextualized understanding of the real-life Twitter experience, 
allowing faculty and trainees to make mindful decisions about 
social media participation. 

Objective 
The purpose of this study was to describe the nature of EPs’ 

communications on Twitter by characterizing the language, 
purpose, frequencies, content, and degree of engagement of 
their tweets.

METHODS  
Study design 

We performed a mixed-methods analysis following a 
combined content analysis approach. Because text is originally 
qualitative, and the quantification of text alone is insufficient for 
successful understanding of content,18 combined content analysis 
has been suggested to address the mixed nature of Twitter feed 
data in a single study.19 

Sample
We conducted qualitative and quantitative analyses of a 

sample of tweets from the 61 most influential EPs on Twitter, as 
defined in a previous study.12 We chose to include tweets from 
influential EPs because they disproportionately impact the 
spread of information and directly shape social media 
conversations.20,21,22 As demonstrated in previous studies, 
analyzing influencers yields a broad description of Twitter 
activity without having to analyze all users.23 As such, the 
tweets of the most influential EPs were likely to provide a 
narrative that reflected the general conversation of EPs on 
Twitter. 

Data Source and Search Strategy 
To avoid variation in tweet content due to world events, 

national professional conferences, and seasonal variation, we 
analyzed tweets from random days in 2015. Specific days were 
identified using a random date generator function in Microsoft 
Excel (Redmond, WA, 2016). Once these dates were identified, 
we used the Twitter Advanced Search (https://Twitter.com/
search-advanced?lang=en) function to identify and download all 
tweets produced by the influential EPs on these random days. We 
stopped our analysis after 10 days of tweets when we reached 

theoretical sufficiency in the qualitative15,17,24 component. 
Previously published Twitter content analyses outside of EM 
have examined between 288 and 12,666 tweets.25,26,27,28 

We included all original tweets that appeared in the Twitter 
Advanced Search timeline of the influential EPs on the selected 
days. Our corpus included original tweets, replies, and modified 
re-tweets. It did not include any unmodified re-tweets (messages 
that pass along another user’s tweet to one’s followers without 
adding one’s own comment or opinion).

Qualitative Component
We analyzed the content of the of tweets using a naturalistic 

inductive content analysis approach.19 Four authors (AB, JR, JY, 
and RN) initially read all tweets line-by-line through the first 
three days of tweets and met to develop and refine the initial 
coding categories in an inductive manner. We developed and 
clarified the coding categories in an iterative approach and 
identified tweets to serve as unambiguous examples, which 
allowed each relevant item from a single tweet to be placed into a 
category. All authors met to discuss and distinguish between 
descriptive and thematic categories. We used the languages of 
content analysis and conversation analysis as sensitizing 
frameworks to guide the a priori determination of descriptive 
categories for our qualitative analysis.29,30,31 Thematic categories 
were identified using an iterative approach to coding. The first 
day’s tweets were used exclusively for code development, and 
were excluded from further analysis.  

After the initial code and categorical development, two team 
members (JY and RN) coded the remaining tweets. Any 
disagreements were brought to the coding team for resolution.   

Our experiences, backgrounds, and assumptions influence 
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our approaches to analysis, so we chose a coding team with 
diverse experience with EM Twitter.32 Three authors are EPs (AB, 
JJ, and JR). The lead author (JR) has extensive Twitter experience 
including daily use of the platform, and was positively 
predisposed toward Twitter. One author (AB) rarely uses Twitter, 
and brought a more neutral lens to the analysis. Two authors (JY 
and RN) were undergraduate students with no experience on 
Twitter, created accounts solely for the purpose of this study, and 
had minimal preconceptions about physicians on Twitter. One 
author (LR) has background training in anthropology, and 
extensive experience using qualitative research methods in health 
professions education.

To enhance the trustworthiness and credibility of our data 
analysis we employed memoing, reflexivity, triangulation of data 
among researchers, and the formation of an audit trail of the 
analytical process.

Quantitative Component
For each individual tweet we recorded message-level data to 

better understand tweet engagement. We defined tweet 
engagement by the number of retweets, “likes” (when another 
user clicks a heart on the message, generally indicating some 
form of agreement), and replies (the number of responses to a 
tweet prior to the author re-entering the conversation). We also 
logged the use of hyperlinks, embedding of media (pictures or 
video), and the first three hashtags (a type of metadata tag that 
makes it possible for others to easily find messages with a specific 
theme or content) per message. We also recorded the number of 
times each of the qualitatively-derived categories were applied to 
a tweet. Descriptive statistics were used to analyze this data.

RESULTS
We analyzed 1375 unique tweets from 57 unique users, 

representing 93% of the influential Twitter EPs. Four (7%) 
influential users did not record any tweets on the sample of days 
analyzed. Quantitatively, a majority of tweets (1104/1375, 80%) 
had some engagement in the form of retweets, likes, or replies. 
The mean number of times a tweet was retweeted by another user 
was 2.1 (standard deviation [SD] 7.24), liked was 3.4 (SD 9.4), 
and replied to (messages from others before the original tweet 
author re-entered the conversation) was 0.8 (SD 1.4).  

There were 448 hashtags used, occurring in 337/1375 (25%) 
tweets. The most common hashtags used are displayed in Table 1. 
#smaccUS and #FOAMed were the most common, occurring in 
6.5% (90/1375) and 6.4% (88/1375) of tweets, respectively.

The qualitative analysis identified 15 distinct descriptive 
categories and eight thematic categories of tweets. Descriptive 
categories of tweet characteristics are presented in Table 2. 
Messages were split evenly between initiations of new 
conversation and replies to other tweets. While most tweets were 
statements, 22% were either questions or answers. Most were 
related professionally to the broad domain of medical practice, 
while fewer were social in nature. Interestingly, 13% of tweets 
served to change the domain of the conversation, blending the 

medical and social. The valence of most tweets was neutral, with 
only 3% expressing a negative tone, attitude, or feeling. 

Noteworthy thematic categories with exemplary tweets are 
presented in Table 3. Over a quarter of tweets (375/1375, 27%) 
contained a summary of a resource, generally with a hyperlink to 
a blog post, journal article, podcast episode, or third-party website 
containing clinical information. Nearly a quarter of tweets 
(336/1375, 24%) contained illuminating statements that provided 
new perspective to move a conversation forward. These messages 
often added a different interpretation of clinical practice from 
one’s own experience. Rapport building (252/1375, 18%) and 
humor (165/1375, 12%) were also prevalent. Self-promotion and 
advertisements were less common, occurring in less than 5% of 
tweets. Although also rare, some tweets (31/1375, 2%) contained 
reflections on character, actions, professional practice, and 
relationships. Additional results are available as supplemental 
material accompanying the online article.

DISCUSSION
Our results provide a contextualized understanding of the 

real-life EM Twitter experience, enabling EPs to make mindful 
decisions about social media participation. While the 
conversation skewed to medical topics, there was a significant 
social component to the interactions we analyzed. Humor, 
networking strategies, and rapport-building messages were 
common, revealing a human side to the EM Twitter 
conversation. Although not surprising given the “social” nature 
of social media and physicians’ desires to connect,33 the blend 
of personal and medical tweets highlights the ways in which 
social media tangles with traditional notions of friendships with 
colleagues outside of work.34 

Influential EPs on Twitter also demonstrated a shared 
domain of interest (EM) and helped each other by sharing 
information and building relationships. These characteristics are 
consistent with traditional notions of a community of practice 
(CoOP). 35 Within CoOPs, interpersonal professional 
connections have traditionally been limited by geographic 
spread, organizational hierarchies, and institutional siloing.36 
Twitter may offer a new opportunity to weave a more accessible 
human element into the fabric of professional conversations, 

Hashtag Incidence (n=1375)
#smaccUS 90 (6.5%) 
#FOAMed 88 (6.4%)
#EMconf 12 (0.8%)
#MEMC15 12 (0.8%)
#Read 10 (0.7%)
#smaccDUB 10 (0.7%)

Table 1. Most commonly used hashtags among tweets of influential 
emergency physicians.

https://paperpile.com/c/0KvUwh/TQwT
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Table 2. Descriptive categories of tweet characteristics of influential emergency physicians.

Tweet characteristic* Definition N (of 1375) %
Position of message

Initiation The first tweet in a conversation, including retweets (RT) in which words are 
inserted prior to the RT message. Also includes modified tweets

673 49%

Reply A response to any message from another user. 702 51%
Type of message**

Question A tweet worded or expressed so as to elicit information from other users. 
Not every tweet with a question mark fits here. For example, if a linking 
article has a question mark in the title, this does not count as a question on 
its own. 

140 10%

Statement Making a declarative initiation or reply, including rhetorical questions. 1117 81%
Answer A reply to another user’s question. 166 12%

Domain***
Medical Pertaining to medicine or the broad domain of professional practice as a 

physician (this is NOT about the words used in the tweet, it is about the 
context of the conversation).

964 70%

Social Unrelated to medicine - may be personal, cultural, political. 411 30%
Blend A reply (not initiation) tweet that signals a change in the tone of the 

conversation between medical and social (can blend in either direction).
176 13%

Evaluate
Yes User adds his/her own judgment or opinion on the significance, worth, or 

quality of something. 
For example: “totally agree -  just don’t have much luck admitting elsewhere 
due to rapid response parameters” was considered evaluative.

636 46%

No User does not add his/her own judgment or opinion on the significance, 
worth, or quality of something.

739 54%

Valence
Positive Positive intrinsic feeling, emotional tone, or attitude expressed. 323 23%
Negative Negative intrinsic feeling, emotional tone, or attitude expressed. 47 3%
Neutral Default to neutral if not clearly positive or negative. 1005 73%

*Categories of tweet characteristics were defined a priori but derived qualitatively using the methodology referenced above. 
**Several tweets were dual coded as both answering a question and asking another. Or making a statement and asking a question.
***Each tweet was coded as either medical or social. If there was a change in the tone over the course of a conversation, it could receive an 
additional code as a “blend.” In blended tweets, the initial domain was coded. 

fostering the development of the relationships and networks that 
are important to organizational development, engagement, and 
vitality.37,38 The emergence of a Twitter CoOP among EM and 
critical care may enable relational and professional 
communication among colleagues who might not otherwise 
connect due to structural, political, or geographic barriers.11 
While Twitter can break down traditional hierarchical structures 
and barriers to collaboration, education, and innovation, new 
challenges emerge that require “reconciliation.”39 

Wenger-Trayner’s metaphor of “landscapes of practice” 
highlights the ways in which professionals negotiate their 
identities among many different CoOPs.40 In an increasingly 
complex “landscape” that involves several local (administration, 
clinical practice, teaching, etc), and now virtual (Twitter), 
communities, our findings support the notion that EPs are 

working to negotiate a productive identity with respect to the 
various CoOPs that constitute this landscape. Through self-
promotion and networking messages, users were moving 
between and bridging CoOPs to connect their scholarly work 
(local or national research CoOPs) with their social media 
colleagues (Twitter CoOP). The use of hashtags like #smaccUS 
and #EMconf demonstrate how users blur the boundaries 
between traditional communities built around contemporaneous 
co-located educational conferences and their asynchronous 
virtual community. 

The influential EPs we studied were innovators who formed 
the EP Twitter community based on egalitarian principles,41 and 
our data elaborate on their willingness to share resources and 
connect with the community. However, as previous professional 
boundaries blur, it is possible that new professional silos will 

https://paperpile.com/c/0KvUwh/iP3V+5PYf
https://paperpile.com/c/0KvUwh/MQxA
https://paperpile.com/c/0KvUwh/Exnr
https://paperpile.com/c/0KvUwh/1g0R
https://paperpile.com/c/0KvUwh/M1kO
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emerge in their place. Could EM Twitter become the hierarchy 
from which a new group of “outsiders” could feel ostracized? Are 
there non-influential outsiders within EM Twitter that feel like the 
community is not theirs?

Future work might explore the perceived value of Twitter to 
the individual EPs who use the platform. While humor, sharing 
resources, networking, retweets, likes, and replies may appear 
on the surface to represent connection to the EM community, 
we did not explore whether Twitter users truly experienced this 
sense of connection. A recent study demonstrated that young 
adults with high social media use feel more socially isolated 
than their counterparts with lower social media use.42 While 
influential EPs may appear to be connecting on Twitter, they 
may actually feel socially isolated. Likewise, those not actively 
engaged in the Twitter conversation may feel like outsiders 
peering in on a community to which they are not connected. 
This topic of perceived vs lived experiences of connection is 
ripe for future inquiry. 

Our data suggests that people are engaging in conversation 
and interacting by exchanging resources, creating new contacts, 
sharing ideas, thoughts, and reflections. While we see this broadly 
as a positive trend, it may be dangerous if, as has been reported, 
half of medical tweets from professional accounts are 
inaccurate.16 We did not evaluate the scientific accuracy of any 
tweets, nor did we examine the content of tweets for issues of 
professionalism or violations of privacy. These important issues 
deserve further exploration. 

LIMITATIONS 
We analyzed English-language content only and findings 

may not generalize to the global medical community. We chose to 
analyze tweets from random days, allowing for the possibility 
that we may have missed significant and/or meaningful events in 
the EM community that could have changed the nature of the 
conversation and thus our conclusions. While we analyzed 
influential EPs due to the way they disproportionately impact the 

Theme Definition Exemplary tweet
N 

(of 1375) %
Resource 
summary

A mostly sterile accounting of the main points 
of something – including the title of a linked to 
resource or the summary of a case.

The problem with calf clots? Everyone 
handles them differently...and @
emergencypdx explains why http://blog.
ercast.org/the-problem-with-calf-clots/ … 
#FOAMed

375 27%

Rapport 
building

Explicitly pursuing relational connection, especially 
harmonious or sympathetic relation.

@JohnPurakal @mksheehy @UICBrownCoat 
Really great idea and stellar start. Can't wait 
for the next video! Keep up the good work.

252 18%

Illumination A statement that adds substantially to, clarifies, 
explains, reveals, or enlightens – including their 
interpretation of data, conclusions, and results. 
Often in the middle of a conversation, these 
messages push conversation in a new direction by 
offering a new perspective, often forcing someone 
to think of someone in a new light.

@FireEMSChief There was probably a 
little leeway between 30 and 60. Also the 
breathalysers were reasonably inaccurate for 
this sort of thing.

336 24%

Opinion The substantive idea that a person has about 
something or someone, which is based mainly 
on their personal feelings, beliefs, experiences or 
views.

agree w @ketaminh bad hypotension with 
verapamil I have good results with dilt @
MDaware @RAGEpodcast @stemlyns

270 20%

Humor Attempting to offer a funny or comical slant to a 
topic in discussion.

As everyone leaves for #smaccus, ketamine 
use plummets in EDs around the world...

165 12%

Reflection Meditation or serious thought about one's character, 
actions, professional practice, and motives with 
purpose of understanding self or situation.

Sitting amongst the debris of Monday, picking 
up pieces of rubble & turning them over. My 
hands are grubby with start of week dust & 
decay.

31 2%

Networking Interacting to meet professionally, exchange 
information, or develop contacts – especially to 
further one's career or social network.

.@PEMEMS @artangelo I'd be happy to look 
at what you sent, but I meant he should DM 
me too. I'd be happy to send him resources.

62 5%

Self- 
promotion

Publicizing one's own activities, including linking to 
one's own work if overt about one's role. If linking 
to own work but not explicit about author’s role, it is 
not self-promotion.

Excited to be publishing in the new @
STEL_BMJ journal! Excellent review process 
- #MedEd / #Simulation researchers consider 
contributing.

23 2%

Table 3. Thematic categories of tweets of influential emergency physicians.

https://paperpile.com/c/0KvUwh/T8nvG
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spread of information and directly shape social media 
conversations, our analysis may not reflect the lived experience of 
all EPs on Twitter. Further, the subjects we studied were deemed 
most influential from data analyzed in 2015. As EM Twitter 
rapidly evolves, those driving the discourse today may be 
significantly different from the influencers of three years ago. In 
particular, the representation of females on the list of influential 
Twitter users that we used was likely not representative of the EM 
social media community as a whole.    

CONCLUSION
Influential emergency physicians on Twitter were engaged in 

largely medical conversations in which most messages generated 
some form of interaction. They shared resources and opinions 
while also building social rapport in a community of practice. 
This data can help emergency physicians make informed 
decisions about social media engagement. 
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Introduction: Journal club holds a well-respected place in medical education by promoting critical 
review of the literature and fostering scholarly discussions. Journal clubs are often not available 
to trainees with niche interests due to the geographic limitations of subspecialty programs such as 
simulation, medical education, disaster medicine, ultrasound, global health, and women’s health.  

Methods: A recurring online journal club was held on a quarterly basis to connect simulation 
fellows. An online conferencing program with screen-sharing capabilities served as the platform for 
this scholarly exchange. Articles were presented by fellows supported by more seasoned mentors. 
We surveyed participants to evaluate the program and provide feedback to the presenter. 

Results: The first eight sessions drew participants from across the United States and Canada. 
The program was highly rated by participants who commented specifically on its value. Presenters 
were also highly rated, suggesting that fellows, with online support and mentoring, were effective 
in providing a quality program.  

Conclusion: Online synchronous journal clubs can fill an educational niche for subspecialists and 
their trainees, as demonstrated with this curriculum piloted with simulation fellows. Challenges 
of scheduling across time zones, distribution of materials, and recruitment of participants can 
be overcome by a dedicated team of facilitators aided by readily accessible technology. [West J 
Emerg Med. 2020;21(1)33-36.]

INTRODUCTION
The practice of journal clubs at academic medical centers 

began over 100 years ago. Since then, journal clubs have 
grown to hold a well-respected role in continuing medical 
education.1 Journal clubs are now common across many fields 
of medicine benefiting everyone from physicians in training 
to participants from pharmacy and nursing.2 The practice 
is popular across subspecialties in medicine and occurs 
throughout the world. Journal clubs have been shown to be 
effective in improving knowledge and critical appraisal skills.3

After residency training, some trainees will continue to 
build a niche through fellowship training. The educational 
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innovation described in this report was piloted with simulation 
fellows. Simulation fellows dedicate their fellowship training 
to learning the theory behind and practical strategies to 
implement successful simulation-based medical education and 
research. Due to the niche of simulation training, fellows are 
often isolated from like-minded scholars. Local interaction 
with others in simulation may be limited due to low numbers 
of faculty trained in simulation, and few passionate simulation 
experts at their institution. A baseline needs assessment from 
participants demonstrated that 73% of the participants had, 
on average, two or less communications per month with 
simulation colleagues at other centers, and 55% reported they 
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Population Health Research Capsule

What do we already know about this issue?
Journal club is a common educational 
activity that fosters critical literature 
appraisal. Subspecialty fellows may not have 
local access to this opportunity.

What was the research question?
Can an online journal club connect 
geographically distant trainees for 
discussion of subspecialty literature?

What was the major finding of the study?
An eight-session pilot with simulation fellows 
had 83 learner encounters. It was feasible 
and well received.

How does this improve population health?
Online journal club may be applied to other 
subspecialties to complement education, 
provide presentation opportunities, and 
increase networking.

did not have access to a local simulation journal club.  
One might extrapolate that a similar need exists in other 

subspecialties such as medical education, disaster medicine, 
ultrasound, women’s health, and global health, to name a few. 
Furthermore, medical students and other trainees may attend 
institutions where local experts do not exist. For example, 
a medical student may have an interest in global health but 
attend a school that does not have a global health program or 
faculty with this expertise. A synchronous online journal club, 
as described below, can provide exposure and networking 
opportunities not locally available. Program goals include 
exposing simulation fellows to advances in simulation-
based education and research outside of their locality and 
clinical specialty, improving knowledge and critical appraisal 
of current research, and increasing communication and 
collaboration among simulation fellows and professionals at 
different geographic sites.
 
OBJECTIVES 

Through regular participation in this activity, learners 
will be able to do the following: 1) Identify advances and 
new trends in their field, occurring outside of their locality; 2) 
demonstrate critical appraisal of simulation literature; and 3) 
exhibit increased scholarly communication with colleagues at 
distant sites.

CURRICULAR DESIGN
In-person journal clubs typically begin with a brief 

presentation of the article followed by an analytical discussion 
of methods and how to interpret the results and conclusions. 
This same structure was followed for the synchronous online 
journal club. A different simulation fellow presented at each 
session. He or she chose the article and prepared PowerPoint 
slides to visually aid the presentation. Presenters connected 
with a more experienced mentor to help screen appropriate 
articles and serve as a resource for the trainee preparing 
the presentation. The article chosen by the presenter was 
announced to the participants by e-mail 1-2 weeks prior to 
the live session. The full citation and a link to the article were 
often included. Unless the article was open access or freely 
available, the PDF was not included. The other participants 
in the session were other fellows and scholarly-minded 
simulation educators/researchers not in a fellowship role.

Presenters were provided with a slide template and 
encouraged to present using a standardized format. The first 
20 minutes consisted of a factual presentation of relevant 
background, methods, results, and the author’s conclusions. 
The next 30 minutes was used for discussion. Presenters were 
encouraged to have specific questions and discussion topics to 
help facilitate and guide the discussion. In lieu of a traditional 
in-person meeting, the conversation was through an online 
conferencing program, thus eliminating geographic barriers. 
This recurring program met quarterly.  

An online conferencing system was used to facilitate the 
online discussion and allow the presenter to share his or her 
screen. Several similar platforms exist; some are free while 
others require an initiation fee for the presenter. A synchronous 
online journal club could use any platform that allows online 
group chat, video and audio streaming, and screen sharing. 
Many institutions have paid subscriptions to one of these 
services. GoToMeeting was used for the first eight sessions 
based on availability of an institutional subscription. Zoom and 
Google Hangouts have also been used with equal success. None 
of these platforms incur any cost for the attendee. Sessions can 
be easily recorded with these platforms. However, we decided 
not to record the journal club discussions, as we felt participants 
could have been more hesitant to speak and share their analysis 
and opinion if they were being recorded.

A few ground rules were reviewed prior to each session 
(Table). The rules exist to remind all participants that this journal 
club is for professional scholarly discussion. The rules help to 
clearly set the expectation that unprofessional criticism would not 
be tolerated. Professional behavior is particularly important in 
the online setting, where the conversation is broadcast to a larger 
group and the exact audience is not always known. 

Due to the nature of the problem this educational 
innovation solves, the learner group may not be immediately 
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All participants had a particular interest in simulation. The 
geographic spread included participants from California, 
Washington State, Massachusetts, New York, Pennsylvania, 
Florida, Texas, Ohio, Michigan, Illinois, North Carolina, 
Washington DC, and Canada. Participants were asked to rate 
the overall journal club (Figure 1) and provide feedback to the 
presenter. (Figure 2) Comments to the prompt “Please provide 
any general comments” included the following: “Great 
discussion of relevant articles”; “Well-organized, informative, 
and thoughtful journal club”; and “Great idea to connect sim 
folks from across the country!”

This innovation broadened the exposure of fellows to 
journal club, as many participants did not have this available 
locally.  Participation in journal club has been shown to 
increase scholarly reading behavior.4 Satisfaction scores 
indicated a positive response with few technology issues. This 
program provided a cost-effective way to encourage scholarly 
activity and collaboration. The feedback indicated a level of 
quality in the presentation. A key role in developing high-
quality content is appropriate mentorship to aid with article 
selection and presentation preparation. Another important 
element is providing resources such as the slide template to 
guide the presentation format.

While this program provides great value, there are some 
challenges to creating a synchronous online journal club. As 
a live video conference, audience participation is somewhat 
limited by times zones. For example, 8 am might work great 
for those in Eastern Standard Time (EST), but this translates to 
5 am in Pacific Standard Time. When scheduling journal club 
events, the leader of the program needs to choose a time that is 
reasonable to the greatest audience. Through experimentation 
and informal feedback, we found that 2 pm EST worked the 
best for participants across U.S. time zones. It is late enough 

Ground rules
Critical review of research in this forum is meant for educational 
purposes and to promote analytic thought. It by no means is 
meant to offend or devalue the research presented, the authors, 
or participants.

Please keep your comments constructive and professional.

Please use headphones and mute your microphone when not 
speaking to reduce feedback.

Table. Ground rules shared at the beginning of each online 
journal club.

available or easy to contact. Therefore, some advertising and 
recruitment of learners is necessary. A network of simulation 
fellows and scholarly professionals were invited to participate 
by using a multiplatform approach. Advertisement strategies 
included directly e-mailing fellowship program directors, 
posting to discussion boards, and announcing events on 
social media (Twitter, Instagram, and Facebook). Fellowship 
directors were targeted as the initial person of contact as they 
have more visible and stable contact information. Fellows and 
trainees frequently have changing contact information due to 
institutional changes during their early career. Senior faculty 
were also invited to serve as faculty mentors.

In an effort to enhance the educational value of this 
initiative, the participants were given a program evaluation 
survey after each session. Additional data collected included 
demographics and educational opportunities available locally. 
Participants were also asked to provide feedback to the 
presenter. Initial data was collected using an online survey 
tool through the learning management system at the Winter 
Institute for Simulation, Education, and Research (WISER; 
Pittsburgh, PA) (Appendix).
 
IMPACT/EFFECTIVENESS 

The synchronous online journal club is an educational 
innovation connecting simulation fellows across geographic 
barriers. This electronic education activity allows scholarly 
exchange using existing technology that is cheap and readily 
available. The broad geographic and subspecialty participation 
demonstrates the easy accessibility of this format. The initial 
eight sessions were hosted by WISER. In this article, we 
focus on presenting data from these eight sessions, which ran 
from October 2014 to June 2016. Average attendance at these 
sessions was 10, with a range of 6-15.

Participants were from various clinical specialties 
including emergency medicine, anesthesia, surgery, pediatrics, 
biomedical engineering, critical care, internal medicine, 
nursing, and pharmacy. The majority of respondents 
identified as simulation fellows, with a minority identified 
as researchers, administrators, or simulation center directors. 

Figure 1. Participant responses on a Likert scale ranging from 1 
(poor) to 5 (excellent) in response to the question “Please rate this 
overall program” (n=32).
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The article selected was interesting and relevant

The article was clearly and succinctly presented

The visual aides (slides) were appropriate and helpful

The presenter effectively facilitated scholarly discussion

Figure 2. Participant evaluations of presenter on a Likert scale 
ranging from 1 (disagree) to 8 (agree) (n=32).

in the day for those on the West Coast to attend after working 
a late evening shift the night before, but still during the 
“normal office hours” for those on the East Coast.

The distribution of articles can pose a challenge. Due to 
copyright concerns, we only distributed citations and links to 
PubMed. Most participants are able to access the articles for no 
cost, as they belong to academic institutions with subscriptions 
to most journals. However, this must be recognized as a potential 
limitation. Another potential concern is the recruitment of 
presenters. While any academically minded simulation educators 
or researchers are welcome to attend the sessions and contribute 
to the conversation, fellows are identified as presenters. There is 
generally a steady stream of fellows willing to present. This pool 
of fellows is refreshed every year or two, as they graduate and 
are replaced by new trainees. For the fellows, presenting during 
journal club is an opportunity to increase their visibility in front 
of a diverse audience while providing a platform for networking 
and allowing for honing of presentation skills. The journal club 
also provides publicity for their training program. 

LIMITATIONS
Several limitations of this study need to be addressed. In 

the first eight sessions, we had a total of 83 learner encounters. 
We collected 32 survey responses, for a response rate of 39%. 
Feedback forms were completely anonymous; thus, because 
attendance records did not allow for us to track the percentage 
of repeat attendees, they could not be excluded from the data. 
The feedback form was locally developed, and no formal 
validation occurred. The qualitative comments shared in this 
article are descriptive and representative of the feedback 
received; however, no formal thematic analysis was performed 
and was beyond the scope of this project.

CURRENT STATE/FUTURE DIRECTION
Now that the program has been established, it began to 

be supported by the Society for Simulation in Healthcare 
(SSH) as an affinity group in 2018. This allows for easier 
communication to schedule and promote upcoming events 
through a common website and discussion board. Anyone 
can create a free account, as it does not require membership 
in SSH. Current feedback is collected using Google Forms. 
Dates are now announced annually, at the beginning of the 
academic year to allow ample time for schedule requests. 

In conclusion, the educational experience of 
subspecialty trainees can be enhanced by using low-
cost, existing technology to connect peer learners and 
passionate experts with an online journal club. Niche 
training programs, such as simulation fellowships, are 
not ubiquitous and therefore geographically dispersed. 
This synchronous journal club was trialed using 
simulation fellows, and would likely have success in other 
subspecialties that face similar challenges.

Address for Correspondence: Andrew Musits, MD, MS, Brown 
University Warren Alpert Medical School, Department of Emergency 
Medicine, 1 Hoppin Street Suite 106, Providence, RI 02903. Email: 
musits@brown.edu.

Conflicts of Interest: By the WestJEM article submission 
agreement, all authors are required to disclose all affiliations, 
funding sources and financial or management relationships that 
could be perceived as potential sources of bias. No author has 
professional or financial relationships with any companies that are 
relevant to this study. There are no conflicts of interest or sources 
of funding to declare.

Copyright: © 2020 Musits et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES 
1. Linzer M. The journal club and medical education: over one hundred 

years of unrecorded history. Postgrad Med J. 1987;63(740):475-8.
2. Lachance C. Nursing journal clubs: a literature review on the effective 

teaching strategy for continuing education and evidence-based 
practice. J Contin Educ Nurs. 2014;45(12):559-65.

3. Deenadayalan Y, Grimmer-Somers K, Prior M, et al. How to run 
an effective journal club: a systematic review. J Eval Clin Prac. 
2008;14(5):898-911. 

4. Linzer M, Brown JT, Frazier LM, et al. Impact of a medical journal 
club on house-staff reading habits, knowledge, and critical appraisal 
skills. A randomized control trial. JAMA. 1988;260(17):2537-41.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://paperpile.com/b/Ggi5ru/a40I
http://paperpile.com/b/Ggi5ru/a40I
http://paperpile.com/b/Ggi5ru/5KBD
http://paperpile.com/b/Ggi5ru/5KBD
http://paperpile.com/b/Ggi5ru/5KBD
http://paperpile.com/b/Ggi5ru/digy
http://paperpile.com/b/Ggi5ru/digy
http://paperpile.com/b/Ggi5ru/digy
http://paperpile.com/b/Ggi5ru/PDN5
http://paperpile.com/b/Ggi5ru/PDN5
http://paperpile.com/b/Ggi5ru/PDN5


Volume 21, no. 1: January 2020 37 Western Journal of Emergency Medicine

educational advances
 

Women’s Night in Emergency Medicine Mentorship Program: 
A SWOT Analysis

 
Alison G. Marshall, MD*
Priyanka Sista, MD†

Katie R. Colton, MD†

Abra Fant, MD, MS†

Howard S. Kim, MD, MS†

Patrick M. Lank, MD, MS†

Danielle M. McCarthy, MD, MS†

 
Section Editor: Chris Merritt, MD, MPH, MHPE          
Submission history: Submitted July 12, 2019; Revision received October 30, 2019; Accepted November 2, 2019
Electronically published December 18, 2019  
Full text available through open access at http://escholarship.org/uc/uciem_westjem    
DOI: 10.5811/westjem.2019.11.44433

BACKGROUND
Gender disparities among emergency physicians (EP) 

influence compensation, promotion, and wellbeing of female 
physicians.1-14 Professional networking, leadership training, and 
access to mentorship are vital mechanisms for closing the gender 
gap in academic medicine.15-20 Yet women are joining the specialty 
of emergency medicine (EM) without established pathways 
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Introduction: Women in emergency medicine (EM) at all career stages report gender-specific 
obstacles to satisfaction and advancement. Programs that facilitate longitudinal mentoring, 
professional development, and networking may ameliorate these barriers. 

Methods: We designed and implemented a program for female residents, faculty, and alumnae from 
our EM training program to enhance social support, leadership training and professional mentorship 
opportunities. An anonymous, online survey was sent to participants at the end of the academic year, 
using a SWOT (strengths, weaknesses, opportunities, and threats) format. The survey collected 
free-text responses designed to evaluate the program.

Results: Of 43 invited participants, 32 responded (74.4%). Eight themes emerged from the free-text 
responses and were grouped by SWOT domain. We identified four themes relating to the “strength” 
domain: 1) creating a dedicated space; 2) networking community; 3) building solidarity; and 4) 
providing forward guidance. Responses to the “weaknesses” and “threats” questions were combined 
due to overlapping codes and resulted in three themes: 5) barriers to participation; 6) the threat of 
poorly structured events lapsing into negativity; and 7) concerns about external optics. A final theme: 
8) expansion of program scope was noted in the “opportunity” domain.

Conclusion: This program evaluation of the Women’s Night curriculum demonstrates it was a positive 
addition to the formal curriculum, providing longitudinal professional development opportunities. 
Sharing the strengths of the program, along with identified weaknesses, threats, and opportunities for 
advancement allows other departments to learn from this experience and implement similar models 
that use existing intellectual and social capital. [West J Emerg Med. 2020;21(1)37-41.]

for professional development to mitigate existing barriers. The 
disparity of female faculty in academic EM subsequently results 
in fewer female role models and mentorship opportunities for 
women, despite the well-established benefit of these relationships 
in career development and academic productivity.13, 15-18 

Increasingly, EM has been host to national movements 
raising awareness around gender disparities and promoting new 
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platforms in which to address them.18-24 However, few examples 
in the literature describe comprehensive departmental residency 
or post-residency programs that provide opportunities for female 
physicians to establish mentorship relationships and obtain 
leadership positions in academic medicine.17,18,25,26

OBJECTIVES
We set out to design and implement a program for female 

residents, faculty, and local alumnae from our EM training 
program to enhance social support, leadership training, and 
professional mentorship opportunities. Once implemented, 
we sought to evaluate the first year of our “Women’s Night” 
initiative using a SWOT (strengths, weaknesses, opportunities, 
threats) analysis.27 

CURRICULAR DESIGN 
We used a six-step approach to curriculum development, 

starting with the pre-established problem of gender disparities 
in academic EM and the subsequent need to proactively 
address those disparities with enhanced professional 
development as our problem identification/general needs 
assessment.28 Prospective participants, including female 
faculty, alumnae and residents were invited to join an ad 
hoc committee that then completed a targeted, departmental 
needs assessment through group discussion. A primary goal to 
“cultivate solidarity and mentorship among female residents, 
alumnae and faculty through a Women’s Night program” 
was established. Specific objectives for the Women’s Night 
program included a) completing a professional development 
activity at each meeting, and b) maintaining unstructured time 
for social interaction and networking.

The Women’s Night program launched in 2016 and 
comprised six evening events. All female residents, faculty 
and local alumnae were invited. Female residents were 
scheduled off from clinical duties, with the exception of those 
on off-service rotations (e.g., intensive care unit), whereas 
faculty could request the night off. This night was part of any 
given resident’s time off, and participants worked the same 
number of shifts as non-participants and male residents.

Faculty or chief residents hosted the 2-3 hour events in 
their homes or restaurants, and two female faculty members 
split the cost of each event. Professional development 
activities were organized by Women’s Night program leaders. 
(See Appendix for list of topics.) We conducted the SWOT 
analysis as our evaluation of the program.

IMPACT & EFFECTIVENESS
Survey

An end-of-year, institutional review board (IRB)-approved 
survey to evaluate the program was sent to anyone invited to 
the events over the prior academic year. Data were collected 
from June–July 2017 via a REDcap (Research Electronic Data 
Capture) survey.29 Participants completed questions designed 

to evaluate the program using a SWOT format.27,30 Our SWOT 
analysis used a classic four-question template of open-ended 
questions requesting participant reflection on programmatic 
strengths, weaknesses, opportunities, and threats. Finally, 
participants were asked to reflect on whether and how Women’s 
Night had “influenced” them. Survey questions were drafted by 
two members of the study team (DMM, AGM) and consensus 
was reached by iterative review.

Data Analysis
The study team was comprised of two female attending 

EPs, two male attending EPs and three female resident 
EPs. Qualitative content analysis using a consensual 
qualitative approach was undertaken with a primary coding 
team (DMM, PS, KC, AGM) generating initial codes and 
themes. A secondary audit team (PML, AF, HSK) reviewed 
all original data and thematic structure to evaluate for 
omissions or oversimplifications.32 

RESULTS
Forty-eight participants were invited to Women’s Night 

events, of whom 35 attended one or more events. Five invitees 
were ineligible because of study involvement. Of the 43 
remaining physicians, 32 (74.4%) completed the survey (24 who 
had attended events and seven who had not). All respondents 
were female, with 40.6% residents, 37.5% faculty, and 34.4% 
alumnae. (Several of the faculty are also program alumnae.) 

The primary team arrived at an initial 20 codes, resulting in 
seven themes. Audit team review identified one additional theme 
resulting in a final framework of eight themes, presented in the 
table. Due to overlapping data in the “weaknesses” and “threats” 
domains, the themes were consolidated. Additionally, responses 
to the question of how the events “influenced” participants 
aligned with the “strengths” themes.

Strengths
Overarching themes inside the “strengths” category 

were dedicated space, networking community, solidarity, 
and forward guidance. Respondents noted that creating 
a dedicated space, provided “protected time” to discuss 
“tough topics specific to women in EM in a non-
judgmental atmosphere,” allowed learning “from other 
women’s experiences,” and fomented dialogue. This space 
subsequently facilitated networking and community building. 
Residents particularly mentioned forward guidance noting 
“women’s night has inspired me to seek female mentees in 
my next job.” It additionally fostered optimism about careers 
in academic medicine and made “me more confident as a 
female provider.” Community-building inside a protected 
space ultimately resulted in an overarching sense of 
solidarity among participants who felt the events provided 
an “opportunity to build each other up,” ultimately helping 
to “develop plans and approaches moving forward.” This 



Volume 21, no. 1: January 2020 39 Western Journal of Emergency Medicine

Marshall et al. Women’s Night in Emergency Medicine Mentorship Program: A SWOT Analysis

solidarity influenced participant well-being by “validating 
concerns” and addressing them together. 

Weaknesses and Threats
Responses to “weakness” and “threats” overlapped and 

resulted in three themes: two internal factors, participation and 
structure of the events, and one external factor, optics. Scheduling 
issues and participant engagement were noted as barriers to 
participation. Limited time off and difficulty of “devoting free 
time to these events,” which were “another evening away” from 
family and friends in a career that already requires working nights 
and weekends. Participants observed that if not well structured, 
the events could become “redundant” or lapse into negativity and 
“complaining.” There was concern about enforcing balanced time 
for social networking and professional development activities 
so one did not circumscribe the other. Finally, the optics of these 
events were felt to be a threat with multiple respondents reporting 
the events were perceived as “girl talk” or “lady’s night” and 
framed as “special treatment,” running the risk of further 
ostracizing women. While having a dedicated space was noted 
as a strength, others noted that one “can’t change the culture or 
system without including the majority.”
Opportunity

Expansion was the primary “opportunity” theme. Some 
respondents desired greater inclusivity, such as promoting 
“inter-group dialogue” by including nurses and male physicians 
at occasional sessions. Increased breadth of topic areas (i.e., 
financial, research), professional development activities and 
mentorship were suggested. Expansions into other venues, time 
frames and scheduling modalities, or ability to bring children to 
events were recommended as growth opportunities.

DISCUSSION
This evaluation of an applied educational and mentoring 

model for female EPs found the program was an overall 
positive experience for both individuals and the local female EP 
community. The themes above illustrate not only an enhanced 
feeling of wellness and solidarity as a result of program 
participation, but also a change in self-perception, confidence, 
and optimism that have potential to foment long-term change 
for female physicians. By including alumnae and faculty as core 
participants along with residents, opportunities for longitudinal 
professional development and dynamic mentorship pathways 
emerge.32,33 

Despite these successes, tension exists between the strengths, 
weaknesses, threats, and opportunities. The greatest program 
strengths were driven by a “safe space” format and solidarity 
building, yet these strengths are simultaneously viewed as 
possible weaknesses or threats given the siloed format and the 
optics of “exclusivity” created by this protected environment. 
Additionally, the main opportunity noted by respondents was a 
focus on expansion that runs the risk of inadvertently degrading 
cited strengths, thus emphasizing the care with which this 

feedback must be implemented. 
Although data were collected in our isolated departmental 

context, we suspect that these challenges are not unique and 
similar programs could learn from our SWOT analysis to build 
stronger mentorship programs in their own organizations. To 
that end, we have included the full three-year curriculum to date 
(Appendix). Our program format and curricular content comprise 
an easily applied model, which uses existing intellectual and 
social capital to serve female physicians at all levels.

LIMITATIONS
This single-center study was conducted over one year with a 

small sample size of mixed career level EPs. The survey format, 
rather than interview, may have resulted in limited, superficial 
responses. Additionally, by surveying invited participants, not 
just those who attended regularly, we lose some depth of analysis 
of the participant experience but gain insight into the threats and 
weaknesses faced by the program. Implicit bias from personal 
values of the study team may have influenced the thematic 
analysis. To combat this potential bias, we used consensual 
coding including male study-team members. Finally, “outcome” 
data related to physician wellness and other experiences of gender 
in the workplace were not evaluated.

CONCLUSION
This evaluation of the Women’s Night curriculum 

demonstrates it was a positive addition to the department, 
providing longitudinal opportunities for professional 
development. Sharing not only the program strengths, but 
also identified weaknesses, threats, and opportunities for 
improvement allows others to learn from this experience and 
implement similar models. 
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Domain Theme Sample quotes
Strengths

Dedicated space • “Safe space to discuss the realities of being a female physician and have an avenue to 
ask questions/gain mentorship from female physicians who have been in our shoes.”

• “Open atmosphere; able to talk about tough topics specific to women in EM in a non-
judgmental atmosphere and learn from other women’s experiences.”

Networking 
community

• “Form stronger relationships with excellent female role models.”
• “The emphasis on professional development and happiness based on understanding the 

differences and challenges faced by women.”
• “Networking with like-minded professional women”

Solidarity • “In a general sense, it has definitely improved my wellness, and I definitely feel it 
has improved solidarity and attitudes among the women physicians at our institution, 
promoting a culture of supportiveness.”

• “Listening to other women bearing their vulnerabilities is interesting and lends itself 
for the opportunity to help buttress our sisters’ confidence and understanding of our 
positions in the EM community.”

• “Makes the residency feel smaller and creates a tight knit community that has similar 
experiences and setbacks.”

Forward 
guidance

• “Moving forward I think women’s night has inspired me to seek female mentees in my next 
job. It’s so important to have mentors and these nights made me realize that I wish I had 
sought those relationships earlier in residency.”

• “A lot of concerns about my future were validated by faculty members and it was 
reassuring to have a way to discuss these concerns and ways to approach different 
issues.”

• “I’m more hopeful about my future in academics. It sounds crazy, but knowing that highly 
accomplished attendings still feel inadequate made me feel a lot better about myself and 
gave me a lot more confidence.”

Weaknesses 
and threats

Participation • “We work nights and PM shifts which take us away from family and friends. This is another 
evening away.”

• “Scheduling is difficult--both having shifts scheduled and devoting free time to these events.”

Structure of 
events

• “When the events are less structured, we have a tendency to lapse into just spending the 
time complaining.”

• “If I had to choose a weakness, I would say trying to balance the time for social interaction 
and formal professional discussion; ideally would be 50-50.”

Optics • “Perception by non-participants that it is exclusionary or lack of recognition of importance 
of women’s night (ie, lack of recognition of gender gap and the benefit of focused 
mentoring).”

• “Perceived as ‘lady’s night,’ or ‘girl talk’ by others.”
• “A few men expressed that these events were set up because women can’t deal with 

the pressures of being a ‘real doctor’. While I understand that these individuals have this 
opinion whether or not we have women’s night, the fact that we had these nights led to 
this viewpoint being openly discussed in the workplace. It seems like almost every time 
we had a women’s night, a comment like this would come up.”

Opportunities
Expansion • “Continue expanding conversation with different topics and evolving the nights into 

long-term mentorships that creates projects that residents can collaborate with 
attendings on during residency.”

• “One thing that is often brought up is the relationship of the female nurses in the 
ED…to female residents/attendings vs male. I think this relationship could be greatly 
improved if 1-2 times per year, we had an event that included the rest of the female 
staff…not just the physicians.”

• “Consider inter-group dialogue/inclusion with select male residents.”

Table. Themes identified in participant responses with representative quotes.
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Mistreatment  of trainees is common in the clinical learning environment. Resident mistreatment 
is less frequently tracked than medical student mistreatment, but data suggest mistreatment 
remains prevalent at the resident level. To address resident mistreatment, the authors developed 
an Educational Advance to engage emergency medicine residents and faculty in understanding 
and improving their learning environment. The authors designed a small-group session with 
the following goals: 1) Develop a shared understanding of mistreatment and its magnitude; 2) 
Recognize the prevalence of resident mistreatment data and identify the most common types of 
mistreatment; 3) Relate study findings to personal or institutional experiences; and 4) Generate 
strategies for combating mistreatment and strengthening the clinical learning environment at 
their home institutions. Design was a combination of presentation, small group discussion, and 
facilitated discussion. Results were presented to participants from a previously administered survey 
of resident mistreatment. Public humiliation and sexist remarks were the most commonly reported 
forms. Faculty were the most frequent perpetrators, followed by residents and nurses. A majority 
of respondents who experienced mistreatment did not report the incident. Session participants 
were then asked to brainstorm strategies to combat mistreatment. Participants rated the session 
as effective in raising awareness about resident mistreatment and helping departments develop 
methods to improve the learning environment. Action items proposed by the group included coaching 
residents about how to respond to mistreatment, displaying signage in support of a positive learning 
environment, zero tolerance for mistreatment, clear instructions for reporting, and intentionality 
training to improve behavior.  [West J Emerg Med. 2020;21(1):42–46.]

BACKGROUND
Mistreatment in medical education is common;1,2 

however most reporting to date has focused on mistreatment 
experienced by medical students.3,4 Studies have linked 
medical student mistreatment with increased rates of burnout,2 
and symptoms of post-traumatic stress.5 In addition to its 
effects on learners’ psyches, mistreatment in the medical 
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learning environment is troubling as it may contribute to poor 
outcomes for patients.6 

The American Association of Medical Colleges (AAMC) 
Graduation Questionnaire (GQ) has tracked medical 
student mistreatment since it first included questions about 
mistreatment in 1991.1 The GQ asks about experiences with 
sixteen mistreatment behaviors, such as public humiliation, 
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discriminatory comments based on race, gender, ethnicity 
or sexual orientation, and being threatened with physical 
harm.7 There is no comparable tool for tracking rates of 
resident mistreatment. The existing literature on mistreatment 
experienced by residents is sparse but suggests that issues with 
the learning environment persist throughout medical training.8,9 

As trainees at teaching hospitals, residents’ professional 
identities are shaped by their medical learning environments.10 
The learning environment has been conceptualized as 
a combination of personal, physical, social and cultural 
factors, which, when supportive, helps learners thrive, and 
when unsupportive, contributes to depression and burnout.11 
Improving the clinical learning environment by reducing 
resident mistreatment is an important goal for the wellbeing 
of the next generation of physicians, and by proxy, their 
patients. To address resident mistreatment, we developed an 
Educational Advance to engage emergency medicine (EM) 
residents and faculty in understanding and improving their 
learning environment. 

OBJECTIVES
We designed a small-group session using an approach 

based on the six-step approach to curricular development 
described by Kern et al which includes problem identification 
and general needs assessment, needs assessment for targeted 
learners, goals and objectives, educational strategies, 
implementation, and evaluation/feedback.12 A general needs 
assessment had previously been conducted in the form of 
a survey about resident mistreatment at three institutions 
demonstrating a high rate of mistreatment.13 

For a second needs assessment for targeted learners – in 
this case EM residents, faculty and staff – we separated out 
mistreatment data as reported by EM residents only. We 
found that the rates and types of mistreatment reported by EM 
residents were generally similar to the combined data from 
residents across all specialties. 

We identified the following goals and objectives 
for this session: 1) Develop a shared understanding of 
mistreatment and its magnitude; 2) Recognize the prevalence 
of resident mistreatment and identify the most common 
types of mistreatment; 3) Relate study findings to personal or 
institutional experiences; 4) Generate strategies for combating 
mistreatment and strengthening the clinical learning 
environment at their home institutions. 

As part of a quality improvement project, these sessions were 
assigned Institutional Review Board “not regulated” status.

CURRICULAR DESIGN
For educational strategy, a didactic format was chosen to 

provide background on the definition and scope of resident 
mistreatment, as well as an interactive small group component 
with facilitated discussion to draw on the diverse perspectives 
of participants. The conceptual framework was constructivist, 

with each participant building their own understanding from 
personal experience and discussion with others. 

Section 1: As an introduction, in order to develop shared 
understanding of mistreatment, participants were asked 
about past experiences with mistreatment. Responses were 
wide-ranging, from the perceived disrespect of referring to a 
resident by first name in front of patients rather than by their 
title of doctor, to publicly berating a resident for failing a line 
placement, accusing them of incompetence and blaming them 
for the patient’s poor outcome in front of the care team and 
patient family. This conversation established that mistreatment 
may be blatant or subtle, is subjective, and likely depends 
on the observer’s past experiences with discrimination or 
marginalization, as well as the power dynamics between the 
involved individuals. 

The introduction was followed by presentation of data 
from a previous study which surveyed residents across multiple 
specialties at three institutions.13 The survey queried residents 
whether they had experienced various categories of mistreatment, 
with options similar to those found in the AAMC GQ. Residents 
were also asked whether or not they reported the mistreatment, 
their reasons for not reporting, and who the perpetrators of 
mistreatment were (e.g. faculty, other residents, or nursing 
staff). Public humiliation and sexist remarks/names were the 
most commonly reported forms of mistreatment. Additionally, 
residents reported faculty were the most frequent perpetrators of 
mistreatment, followed by other residents, and nurses. A minority 
of respondents who experienced mistreatment reported the 
incident to their institution or program. Reasons for not reporting 
were “Did not seem important enough,” “I did not think anything 
would be done about it,” “I resolved the issue myself,” and “I did 
not know what to do.” Following the presentation, participants 
engaged in small group discussions about participants’ personal 
or witnessed experiences with resident mistreatment. 

Section 2: The session facilitators provided a brief review 
of institutional practices for addressing resident mistreatment, 
outlined in Table 1. Participants were then asked to brainstorm 
and share strategies to combat mistreatment so that together they 
might develop strategies to take back to their programs.

Implementation involved identifying appropriate settings for 
this session to take place. This session was facilitated twice in two 
separate settings: as part of the weekly educational conference 
for an EM residency program and as a didactic at the Society for 
Academic Emergency Medicine annual meeting in 2019. 

Evaluation and feedback were gathered through 
an electronic evaluation form that all participants were 
encouraged to complete. 

IMPACT/EFFECTIVENESS
At the conclusion of each of the two sessions, 

participants were asked to complete an electronic 
evaluation of the sessions’ effectiveness. Twenty-five 
participants completed evaluations (9/10 at SAEM and 
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16/28 at the residency conference) for an overall response 
rate of 71%. Respondents included 13 residents and 12 
attendings/fellows. One hundred percent responded “yes” 
to the question, “Was this workshop effective in raising 
awareness of the problem of resident mistreatment?” 
Similarly, 100% responded yes to the question, “Did this 
workshop help your department to come up with ways to 
improve the learning environment?” 

Participants were asked whether they would make any 
changes to the way they approached learners, trainees or 
other staff in the learning environment. Examples of free 
responses were wide-ranging and included, “Encourage 
[residents] to provide feedback to others if they feel there 
is an improper interaction,” “introspection of my own 
handling of resident communication,” “I will be more 
respectful about privacy when providing evals,” and “Will 
consider signage and emphasizing the chain of command”

The institutional interventions that were proposed to 
address resident mistreatment approach the issue from 
multiple standpoints: personal (coaching residents), 
physical (supporting signage), social (training), and cultural 
(zero tolerance policy). Further research is required to 
determine whether any of these proposed interventions 
would reduce rates of resident mistreatment, though the 
variety of approaches offers multiple avenues to address a 
common problem. 

Resident and faculty participants also included 
feedback for how to improve future iterations of this 
session. Ideas included providing more specific tools for 
how to combat mistreatment, as well as incorporating 
interactive activities to help participants build skills to 
address mistreatment.

Session facilitators wrote down action items that 
emerged from the group discussion on strategies to combat 
mistreatment, detailed below. We provide the interventions 
in this Educational Advance to help others who might use a 

similar discussion session to begin the conversation about 
how to address mistreatment at their own programs. 

A zero-tolerance policy for episodes of mistreatment 
was identified as essential. Given that residents under-
report mistreatment due to concern that nothing will be 
done, it is important to demonstrate that there are real 
repercussions for those who mistreat residents. This 
should be placed in departmental policy as well as faculty 
manuals. The emergency department or other clinical 
setting may display a prominent sign stating abusive 
behavior will not be tolerated. If anyone displays abusive 
behavior to the resident, she may point out the sign as a clear and 
official reminder. This is a visible reminder to all faculty, staff and 
residents, but also to patients and families (a significant source of 
mistreatment beyond the scope of this paper). 

In order to effectively address resident concerns about 
mistreatment, instances of mistreatment must be consistently 
and thoroughly documented. Session participants 
recommended instructing residents to document very clearly 
what was said or done, and by whom, in order to equip 
the institution with the necessary information to make an 
intervention. This must be done in a manner that feels safe 
for the resident and, depending on who is involved, may 
require using resources outside of the department. Policies 
should be in place to define when this is appropriate. 
Similarly, some residents had reported not knowing what to 
do with their concerns about mistreatment. For this reason, 
we highlighted the importance of detailing an explicit chain 
of command so that residents know who to approach with 
concerns. In addition, any institutional mechanisms, online 
reporting or ombudsperson should also be publicized so 
residents are aware of their existence and how you can use 
them to report mistreatment.

Faculty can coach residents about how to respond 
to mistreatment. As an example, a resident was publicly 
berated by an attending for failing a line placement. It was 

Systems for reporting all instances of mistreatment
Conduct needs assessment to quantify the problem and identify problem areas
Anonymity may facilitate reporting

Unified messaging defining mistreatment & behavioral expectations
Avoid ambiguity with a single, clear message backed by unequivocal action

Communication and behavioral training for residents and faculty
Increase self-awareness through role playing and simulation with feedback

Establish positive culture
Provide well-defined professionalism policies/procedures
Include domains of mistreatment on annual evaluations
Introduce concepts during onboarding, reinforce periodically

Table 1. Practices for addressing mistreatment at the institutional level with tips for successful implementation.
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emphasized that residency leadership has the responsibility 
to defend the resident after the fact, and it is also important 
that the resident displays professionalism in the moment. 
Feedback and expectations should be provided to the 
involved faculty, but repeated behaviors must be addressed. 

Finally, participants recognized the potential to 
develop intentionality through training. Microaggressions, 
increasingly recognized as a form of discrimination in 
the medical workplace,14 may be unintentional or stem 
from lack of awareness on the part of the perpetrator. 
Multiple discussants identified systems their programs 
had developed to reduce, or at least acknowledge, 
microaggressions in the clinical environment. One example 
was an institutionally-supported code word that anyone 
could speak when they perceived a microaggression, 
empowering people to speak out. Another example 
involved an acronym that was taught to encourage 
mindfulness about interpersonal interactions. Based on our 
discussions, the need for training on self-reflection and 
thoughtful communication cannot be understated.

A limitation to this study is the level of impact. 
Participants reported they would change their approach 
to interactions with others as a result of this workshop; 
however, this reflects a hypothetical change in behavior 
which is subject to desirability bias. Further studies might 
explore perceived changes in program culture following the 
workshop. Participants were also self-selected, suggesting 
they already had an interest in tackling this problem. Future 
workshops will need to target all members of the learning 
environment. While we gathered data about participants 
status as resident or fellow/attending, we did not ask about 
demographic factors such as gender, ethnicity or age. With 
more participants, it would be informative to analyze for 
differences according to demographic groups. Additionally, 
participants responded that this session helped them come 
up with departmental solutions to improve the learning 
environment, but we have no information about how 
many ideas generated during this session were followed 
by departmental action or whether these actions were 
effective. It is our hope that this or similar sessions will 
provide the foundations for future interventions which will 
be measured and reported on.   

Mistreatment of residents is common and detrimental 
to resident training and may have a negative impact on 
healthcare team dynamics and patient care. Residencies 
have a responsibility to foster a productive learning 
environment though there are many possible approaches. In 
conclusion, through two small group sessions, we were able 
to develop a better shared understanding of mistreatment 
and generate a list of action items to take on the issue. We 
have described an interactive educational session which can 
be applied in other settings to generate ideas – a first step to 
addressing this problem for residency programs.
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INTRODUCTION
The Accreditation Council on Graduate Medical Education 

(ACGME) requires residency leadership to evaluate residents 
and inform the residency clinical competency committee (CCC), 
in order for them to evaluate each resident using the ACGME 
milestone framework for assessment (essential competencies 
defined by each specialty). Additionally, the CCC should seek 
to provide formative feedback to residents for goal-directed 
self-improvement and to encourage reflective conversations.1 

Feedback should be ongoing, dynamic, encourage self-reflection, 
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Yale University School of Medicine, Department of Emergency Medicine, 
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Introduction: In 2012 the Accreditation Council for Graduate Medical Education implemented 
trainee milestones as tools for clinical competency committees to use for evaluation, feedback, 
remediation, and promotion purposes. Prior to this innovation, there has not been an adequate 
method to capture, organize, and graphically illustrate the evaluations by attendings in a simple, fast 
and organized fashion.  

Methods: We created a novel, web-based, mobile-friendly evaluation tool to help fill this identified 
gap. The survey-based program creates a milestone-based evaluation, takes only a few minutes to 
complete, and easily collates the results in a graphic format creating an individualized “dashboard.” 
The dashboard is then used by both trainees and their evaluators as a feedback platform.  

Results: With the implementation of the dashboard, educational leadership has noted an increase in 
the number of submitted evaluations of residents and the amount of face-to-face feedback given by 
attendings to residents. A post-implementation survey of the residents revealed that they found the 
dashboard-provided feedback more helpful than prior modes of feedback, although the number of 
evaluations was still too few.  

Conclusion: The use of our feedback dashboard is useful to multiple targeted end-users, including 
general faculty evaluators, program leadership, and the residents themselves for gathering formative 
feedback that is specific and timely. This tool is adaptable and likely generalizable to other residency 
programs and specialties. [West J Emerg Med. 2020;21(1):47–51.]

and provide a structure for desired performance.2  
Emergency medicine (EM) is a unique clinical environment. 

The rapid pace of clinical care provides the resident with a rich 
in vivo context for observational learning from undifferentiated 
patients, procedures, resuscitations, and challenging patient-care 
team interactions. Unfortunately, there is a lack of satisfaction 
across EM residents regarding quantity and quality of real-time 
feedback.3 Previous data suggest that visual aid modalities 
may help reinforce delivery of constructive feedback.4 To our 
knowledge, dashboards have been described as opportunities 
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to visualize data for CCCs and semi-annual performance 
evaluations but not to increase transparency of information 
to learners on an ongoing basis.5 This study group sought an 
innovative way to improve assessment satisfaction and quality, 
verbal feedback, and to understand resident performance on both 
individual and group levels using a survey-driven dashboard.

OBJECTIVES
The objectives of this educational innovation were threefold. 

The first was to develop a resident evaluation tool that would 
allow ease of use by the attending physicians. This tool would 
increase attending participation in feedback and encourage 
the timeliness of feedback as the evaluation was completed, 
preferably at the end of the associated clinical shift.  Second, we 
sought to develop a feedback tool that was thorough enough to 
evaluate the resident using the ACGME Milestone framework. 
Finally, we aimed to develop a dashboard that could summarize 
and display the feedback in a clear and easy-to-read format that 
would be available to the resident in real time.

CURRICULAR DESIGN
The study presented was performed at a four-year, academic 

EM residency program with 15 residents per class. Although 
the residents rotate at two sites, a university and a community 
hospital (each with its own faculty), the study was done with 
only the university faculty (52 total faculty) evaluating residents 
on their performance at the main site (university hospital). The 
description of this feedback and assessment innovation received 
exemption from the institutional review board.

Approximately three years ago, a need for improved 
compliance with evaluation of resident clinical performance 
was identified within the department (Table 1). Two focus group 
sessions were conducted: one with faculty, to communicate 
possible reasons for poor compliance; and one with residents, 
to understand their perceptions of the quality of evaluations 
received. The faculty focus group included nine faculty members 
from different sections within the department (department of EM 
sections include: administration, education, emergency medical 
services, global health, research, and ultrasound). The resident 
focus group included nine members from the rising postgraduate 
year (PGY) 2 and rising PGY 3 residency classes.

After analyzing concerns discussed during these focus 

groups, two internal surveys were created to further understand 
the problem within the department on a broader scale and sent 
to the faculty and residents (Appendix A and B respectively). 
The response rate for the faculty survey was 38 out of 52 (73%), 
and that for the residents was 33 out of 60 (55%). As these 
surveys were created de novo, based on focus groups, there 
was no validation process for them. From the survey results, 
an evaluation tool was developed that faculty could access 
via a mobile device. This tool used a survey system available 
within our university, Qualtrics, a licensed survey design system 
that allows online survey design and randomization of survey 
questions.

A simplified “beta” version of the tool was initially tested 
by the residency leadership team for approximately two months. 
Minor changes were made, and it was then distributed to the 
faculty as a whole (referred to as “Version 1” in Table). After 
sending an access link via e-mail, faculty were introduced to 
the tool during a faculty meeting and encouraged to “add a 
shortcut to the homescreen” on their mobile device for ease of 
mobile access. Less than 10 minutes of training was required 
to familiarize users with the tool.  Additionally, a QR (quick 
response) matrix barcode was posted in the faculty workroom to 
visually remind them of the feedback tool and to allow them an 
additional method of easy access to the tool. The residents were 
surveyed after six months to assess satisfaction with the new 
evaluation system (Appendix C). The response rate to the survey 
was 43% (26 out of 60 residents). 

Because “Version 1” of the survey tool provided proof of 
concept, modifications were then made to the survey  to capture 
more information. Currently, the Qualtrics-based evaluation 
tool is a web-based survey form easily accessed on a mobile 
device or computer, taking only a few minutes to complete. This 
process is initiated by attending physicians, but residents are also 
encouraged to prompt attendings to use the tool.

In an effort to maximize the clinical applicability of the 
23 EM milestones, they were subdivided into procedural and 
non-procedural subcategories. Further, within each milestone 
the verbiage of the individual levels was truncated to extract 
only the clinically relevant aspects of the competencies (Figure 
1). Language was reviewed and created via consensus effort 
discussion among the residency leadership group.

When using the platform, the evaluator is given two 

June 2016 Focus groups: faculty and residents
July 2016 Departmental surveys / needs assessment 

of faculty and residents
July 2016 Test version using residency leadership only
September 2016 Version 1 launched 
September 2017 Current evaluation tool
September 2018 Dashboard launched

Table 1. Timeline of survey tool development.
Recognizes abnormal vitals

Recognizes need for intervention

Prioritizes management for stabilization

Frequently reassess and recognizes need for further investigation
Discusses protocols for managing crtically ill patients

MS1- Emergency Stabilization of the Critically Ill Patient (check all 
that apply).

Figure 1. Sample question from survey tool based on emergency 
medicine milestone 1.
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randomized questions from a pool of 17 questions that represent 
the non-procedural milestones. The evaluator is not forced to 
place the resident on a scale, but rather check all competencies 
within each milestone that were met. The evaluator is then 
prompted with a list of possible milestone procedures that 
may have been supervised. If observed, they can evaluate the 
procedure performed based on the milestone competencies. More 
than one procedure can be evaluated during a single evaluation. 
The evaluation finishes with two qualitative questions that can be 
dictated or typed if using a mobile device: “1. strengths of shift 
(cite example);” and “2. items to work on/medical topic to focus 
on (cite example).” A prompt is then provided to assess whether 
verbal feedback was provided to the resident and whether 
positive, constructive, or both were discussed. 

The data collected from these evaluations were mapped in 
real-time into a visually simplified dashboard (part of Qualtrics 
Vocalize functionality) that allows residents and residency 
leadership to identify trends of success and deficiency, and to 
access specific qualitative feedback (Figure 2).

Figure 2 shows a visual representation of compilation of 
all feedback given for an individual or a group of residents 
over a time period that can be selected. An additional feature 
of the dashboard is the ability to include evaluation data from 
other sources, such as evaluations of residents by nurses. Those 
sources can use a different set of evaluation questions, as they 
do at our institution, as long as they use the Qualtrics survey 
tool. Access to the survey is granted via an e-mailed link to 
nurses. The use of this software was donated for the pilot of this 
project by Qualtrics.  

IMPACT / EFFECTIVENESS
Compliance with evaluations, as measured by the number 

of faculty filling out at least one evaluation, increased from 
approximately 18 out of 52 (34.6%) before “Version 1” 
implementation to 45 out of 56 (86.5%) thereafter (p<0.001). 
Additionally, 26 out of 60 residents (43%) responded to a survey 

six months after the dashboard was in use to assess satisfaction 
with this tool and reported finding feedback via the dashboard 
more specific and more “useful” in comparison to the other 
evaluation system (Medhub) used at our institution. They cited 
receiving more written feedback with the new system, although 
the majority felt like the amount of verbal feedback remained 
static (Figure 3 and Appendix C).

Between “Version 1” implementation and the current 
version, attending physicians have self-identified an increase 
in the amount of verbal feedback that is being communicated. 
Analysis of the prompt: “Did you have a face-to-face discussion 
regarding this feedback with the resident?” revealed an 
improvement in the answer “No” from 39.4% (n= 494) during 
the “Version 1” phase to 31.52% (n = 1364) in the current 
model (p = 0.001). The amount of “constructive” feedback 
also increased from 32.92% (n = 494) to 43.91% (n = 1364) 
(p<0.001) (Figure 4).

There is a general sense that the dashboard was well 
received among the residency leadership and the CCC members, 
as it allowed them to review residents during meetings and 
easily compare them to their peer group in order to assure 
proper progress through residency. It is particularly useful in 
CCC meetings (projected on the conference room screen), and 
during individual meetings with residents. Based on the small 
response rate to the post-deployment resident survey (43%), the 
residents reported that they interacted with the dashboard less 
frequently than we anticipated. Residents who routinely read their 
evaluations reported that the information was more helpful in 
real time, but still thought that the overall number of individual 
evaluations by faculty were too few. 

In summary, this Qualtrics-based survey tool has 
improved faculty engagement in evaluation and feedback 
while providing more specific information to the residents. 
Compared to prior dashboards described in publication,5 the 

Figure 2. Sample of dashboard screenshot.

Figure 3. Resident survey results.
Graphical representation of responses by residents to a survey 
assessing their satisfaction with the dashboard six months after its 
use was initiated (Appendix C).
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28%

39%

6%
6%

27% 38%

32%

25%

No NoYes- both positive and constructive Yes- both positive and constructive feedback
Yes- the constructive feedbackYes- the constructive Yes- the positive feedback Yes- the positive feedback

Figure 4. Did you have a face-to-face discussion regarding this feedback with the resident? Demonstrated decrease in “No feedback 
given” and increase in “Constructive feedback given.”

tool presented here is a survey-based program that creates 
a milestone-based evaluation (including the ability to select 
procedures observed), takes only a few minutes to complete, 
and easily collates the results in a graphic format creating an 
individualized “dashboard.” In addition, its application is not 
only for use by the CCC, but as feedback to residents on their 
performance. Because the tool is based on a survey system, 
a similar tool could likely be implemented within other 
residencies (without need for embedded coding knowledge) 
that are striving to engage more faculty; it would also be 
relevant to other procedural specialties that are observation-
rich and where more frequent, smaller evaluations better 
inform the whole understanding of resident performance.

Through this new platform, and an effort to evaluate its 
effects, there is preliminary evidence suggesting improvement 
in the culture of feedback in our department by making a 
few key changes. We created a tool that can be accessed 
on a mobile device, is simple to use, and in which data 
collection is brief, asking the evaluator to complete what 
they are able to within the structure of their time constraints. 
This allows accumulation of data over time, even if small 
in amount, which was an improvement at this program. By 
taking advantage of randomization and the ability to select 
any procedure that was observed, we have been able to 
collect the breadth of information required to properly assess 
milestones despite each individual evaluation remaining 
brief. In addition, the dashboard displays the information in 
an easily understandable format and allows the residency 
leadership and CCC to identify trends for individuals and 
groups of residents quickly. Lastly, by providing a prompt 
toward feedback at the beginning, and by simply asking at the 

end of the form whether the faculty members have engaged 
in face-to-face conversations with their residents, the number 
of conversations over time (as self-reported by the evaluators 
themselves) has significantly increased. 

LIMITATIONS
The authors acknowledge several limitations to this study. 

First, there are no baseline formal measurements of written 
and face-to-face evaluations and their frequency before the 
intervention. There is potentially a pre-existing upward trend 
in evaluation numbers in response to resident feedback. The 
assumption made by this group is that the frequency and rate 
of increase in feedback was unacceptably low. The measured 
improvement in feedback frequency could be due to a larger 
focus on this problem area or the discussions on how to use 
the new tool, rather than the implemented changes themselves. 
The evaluation platform and dashboard were implemented 
at a single center and used only by faculty at the university 
residency site.  Furthermore, the surveys used by the team 
before and after implementation were not validated and had 
relatively low response rates. The post-implementation data 
collected focused on the residents’ perception of the feedback 
they received after its used, but not on the raw numbers of 
evaluations per resident per specific time period. 

CONCLUSION
While we can report a trend of improved feedback 

frequency and quality, improving the culture of feedback 
requires significant evidence of sustained and well-integrated 
change. This is a direction for future study as well as an effort to 
evaluate similar tools at other institutions and across specialties.

Version 1 tool (2017-2018) Current tool (2018-2019)
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Introduction: Electrocardiogram (EKG) interpretation is integral to emergency medicine (EM).1 In 
2003 Ginde et al. found 48% of emergency medicine (EM) residency directors supported creating a 
national EKG curriculum.2 No formal national curriculum exists, and it is unknown whether residents 
gain sufficient skill from clinical exposure alone.

Methods: The authors sought to assess the value of this EKG curriculum, which provides exposure 
to critical EKG patterns, a framework for EKG interpretation when the diagnosis is not obvious, 
and implementation guidelines and open access to any interested residency. The Foundations of 
Emergency Medicine (FoEM) EKG I course launched in January 2016, followed by EKG II in July 
2017; they are benchmarked to post-graduate year 1 (PGY) and PGY2 level learners, respectively. 
Selected topics included 15 published critical EKG diagnoses and 33 selected by the authors.5 

Cases included presenting symptoms, EKGs, and Free Open Access Medical Education (FOAM) 
links. Full EKG interpretations and question answers were provided.

Results: Enrollment during 2017-2018 included 37 EM residencies with 663 learners in EKG I 
and 22 EM residencies with 438 learners in EKG II. Program leaders and learners were surveyed 
annually. Leaders indicated that content was appropriate for intended PGY levels. Leaders and 
learners indicated the curriculum improved the ability of learners to interpret EKGs while working in 
the emergency department (ED).

Conclusion: There is an unmet need for standardization and improvement of EM resident EKG 
training. Leaders and learners exposed to FoEM EKG courses report improved ability of learners to 
interpret EKGs in the ED. [West J Emerg Med. 2020;21(1)52-57.]

BACKGROUND 
Electrocardiogram (EKG) interpretation is integral to 

the practice of emergency medicine (EM).1 Few studies 
have been published regarding perceived EKG interpretation 
abilities of graduating residents from either EM program 
directors (PD) or residents. In 2003, Ginde et al. found 36% 

of EM residencies did not have formal EKG curricula and 
that 48% of EM PDs endorsed the creation of a national 
EKG curriculum.2 Limited evidence suggests that EKG 
interpretation ability improves over the course of EM 
residency training and accuracy for rarer EKG diagnoses 
remains poor.3  Further, limited evidence indicates that EM 
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resident performance on assessments of EKG interpretation 
is low and EM residents have reported feeling that their EKG 
training is inadequate.4,5

No universally adopted or mandated EKG curriculum 
for EM residents currently exists and it remains unknown 
whether residents gain sufficient skill to transition to 
independent practice from clinical exposure alone. There is 
no standardization of EKG interpretation instruction at the 
undergraduate medical education level. It is likely that new EM 
residents enter training with highly variable EKG interpretation 
capabilities and a study of first month internal medicine 
residents found low overall performance and that nearly all felt 
their training was insufficient.6 This free and open access EKG 
curriculum was developed to address this gap.

 
OBJECTIVES 

The primary objective of this effort was to create a 
high quality, open-access, free EKG curriculum that would 
provide exposure to critical EKG patterns, a framework 
for EKG interpretation when the diagnosis is not obvious, 
and implementation guidelines with the intent to reach all 
interested residency programs in a standardized fashion. 

The primary aims of assessment were the site leaders’ 
perceptions of appropriateness and satisfaction, as well 
as individual learner perceptions of satisfaction with the 
curriculum. Also assessed were learners’ satisfaction with 
the EKG I and EKG II courses and their perception of the 
effect of this curriculum on their interpretation of EKGs in 
the clinical environment. Finally, an attempt was made to 
study both leaders’ and learners’ perceptions of learners’ 
preparedness to interpret EKGs in the clinical environment at 
the start of residency. 

CURRICULAR DESIGN 
This curriculum developed in response to a perception of 

variability in EM residents’ exposure to EKG interpretation 
instruction prior to the start of residency among the primary 
author’s postgraduate year (PGY)1 peers. Utilization of 
Kern’s Six Steps for Curriculum development allowed the 
evolution from what was initially an informal peer to peer 
educational intervention to a formalized curriculum that could 
be disseminated.7 

Initially, a literature review was completed by the primary 
author and no available curriculum was identified that focused 
on EM resident learners. A targeted needs assessment was 
completed among PGY1 and PGY2 EM residents at the 
original institution. Specifically, they were surveyed regarding 
their formal EKG education prior to residency (lecture, small 
group, independent learning, elective), their preferences 
for future EKG education, and their comfort with specific 
aspects of EKG interpretation and diagnostic categories. The 
primary goals of the curriculum are to provide exposure to 
common and critical EKG patterns, a framework for EKG 
interpretation when the diagnosis is not obvious, and offer 

implementation guidelines and open access to any interested 
residency program in order to minimize the burden of work 
for residency leadership and faculty and to maximally engage 
adult learners.8 

The foundation of the case topics are 15 critical EKG 
diagnoses as defined by Hartman et al.5 The primary author 
and two editors collectively identified 39 potential additional 
topics. Based on the relevance of each topic to EM practice 
33 of the 39 topics were selected. Disagreement on inclusion 
was resolved by consensus of the majority. The EKG I course 
contains 24 cases divided into six units addressing fundamental 
concepts and is designed for PGY1-level learners. However, 
some programs are also using the curriculum for rotating 
medical students, PGY2 remediation, PGY1-4 EKG seminars, 
and/or advanced practice provider education. The EKG II 
course also contains 24 cases divided into six units addressing 
advanced content for PGY2-3 residents (Table 1). Each unit 
summary contains general approaches to EKG interpretation for 
common ED presentations such as syncope or ischemia as well 
as relevant example EKG images. The unit summaries support 
flipped classroom implementations by allowing learners to 
review summary content in advance of classroom sessions.9 

Care was taken with regard to the selection of EKG 
images that best represent the learning objectives of the 
case and minimize diagnostic uncertainty. Images were 
selected by the consensus of the case author(s) and the two 
editors. Optional discussion questions and answers are also 
provided. An example discussion question for a case of Wolff-
Parkinson-White with atrial fibrillation is provided below. 

Question: “What medications are contraindicated in this 
situation?”

Answer: “Beta-blockers, calcium channel blockers, 
adenosine, and amiodarone are all incorrect choices as AV-
nodal blockade can lead to preferential conduction down the 
accessory pathway with subsequent hemodynamic collapse, 
often from ventricular fibrillation.” 

Free Open Access Medical Education (FOAM) content 
links are provided for all cases. The majority of FOAM links 
were sourced from the “Life in the Fast Lane” blog on the 
basis of its accessible explanations and broad content. When 
similar content is available on “Dr. Smith’s ECG Blog” site, 
links are also provided given the explanations provided are 
generally more in-depth.  

Standardized interpretation stems and answers were 
modeled after the “Rule of Fours” as described by Dr. Gerard 
Fennessy which includes: history/clinical picture, rate, 
rhythm, axis, P waves, QRS morphology, T waves, U waves, 
PR interval, QRS width, ST segments, QT interval.10 Full EKG 
interpretations and answers to all discussion questions are 
provided to instructors. Figure 1 represents an example of the 
case layout.



Western Journal of Emergency Medicine 54 Volume 21, no. 1: January 2020

Setting the Standard for Flipped-Classroom EKG Instruction Burns et al.

Open access to all necessary course materials and best 
practice guidelines for implementation are provided to any 
interested EM residency via the Foundations of Emergency 
Medicine (FoEM) website www.foundationsem.com. 
The website contains a course schedule and links to unit 
summaries as well as case challenges for learners. The leader 
section, which provides access to EKG interpretations and 
answers, is password protected. Also, the provision of learner 
and leader specific PDFs minimizes the risk of inadvertent 
disclosure of answers. Leaders have the option of providing 
challenges either in advance of learning sessions or at the 
start of learning sessions. Providing the challenges in advance 
allows residents to attempt interpretation independently 
and at their own pace, while providing it during the session 
allows for an element of surprise that both prevents learner 
cooperation and mirrors the unpredictability of the clinical 
environment. Additionally, sites have the option of completing 
the review in small group settings with multiple instructors 

or a large group setting with a single instructor. Both courses 
may be implemented in either a longitudinal (15-minute 
review of single EKG) or workshop style (60-minute review 
of one unit/4 EKGs) approach.  

From initial implementation in the 2014-2015 academic 
year the curriculum has been iteratively revised on an annual 
basis in response to learner and leader feedback. Such changes 
include the aforementioned unit summaries, FOAM links, and 
benchmarking of the EKG I and EKG II courses to PGY1 and 
PGY2 learners respectively.

IMPACT/EFFECTIVENESS 
Impact of the curriculum was primarily assessed in 

March 2018 via surveys of residency leaders and participating 
learners at sites that implemented any FoEM content. In order 
to continue to refine and improve the offerings by FoEM, 
a survey was distributed in 2018 to learners and leaders. 
While primarily focusing on areas for quality improvement, 

EKG I Course EKG II Course
Unit I Approach to Ischemia: STEMI Unit VII Approach to Fasicular Blocks

Case 1
Case 2
Case 3
Case 4

Anterolateral STEMI 
Inferior STEMI
Posterior STEMI
Left Bundle Branch Block STEMI 

Case 25
Case 26
Case 27
Case 28

Bundle Branch Blocks
Left Anterior Fascicular Block
Left Posterior Fascicular Block
Bi/Trifascicular Blocks

Unit II Approach to Ischemia: Mimics Unit VIII Approach to Complex Ischemia
Case 5
Case 6
Case 7
Case 8

Benign Early Repolarization
Left Ventricular Aneurysm
Hyperkalemia
Pericarditis

Case 29
Case 30
Case 31
Case 32

Diffuse STD with aVR elevation
High Lateral STEMI
DeWinter ST/T complex
Right Ventricular Infarct

Unit III Approach to Syncope Unit IX Miscellaneous Ischemic EKGs
Case 9
Case 10
Case 11
Case 12

Brugada
Long QT
Wolff-Parkinson-White
Hypertrophic Obstructive Cardiomyopathy

Case 33
Case 34
Case 35
Case 36

Pulmonary Embolism
Cerebral T-waves
Wellen’s Waves
New Right Bundle Branch and Left Anterior 
Fascicular Blocks

Unit IV Approach to Bradyarrhythmias Unit X Potassium Derangement
Case 13
Case 14
Case 15
Case 16

2nd Degree AV Block Type I
2nd Degree AV Block Type II
3rd Degree AV Block
Ventricular Escape Rhythm

Case 37
Case 38
Case 39
Case 40

Hypokalemia
Mild/Moderate Hyperkalemia
Severe Hyperkalemia
Wide Complex Bradycardia

Unit V Approach to Tachyarrhythmias: Narrow Complex Unit XI Miscellaneous EKGs
Case 17
Case 18
Case 19
Case 20

Supraventricular Tachycardia
Atrial Fibrillation with Rapid Ventricular Response
Atrial Flutter with Rapid Ventricular Response
Multifocal Atrial Tachycardia

Case 41
Case 42
Case 43
Case 44

Antidromic Atrioventricular Reentrant Tachycardia
Arrhythmogenic Right Ventricular Cardiomyopathy
Digoxin Toxicity EKG Findings
Accelerated Idioventricular Rhythm

Unit VI Approach to Tachyarrhythmias: Wide Complex Unit XII Approach to Paced Rhythms
Case 21
Case 22
Case 23
Case 24

Ventricular Tachycardia
Wolff-Parkinson-White 
Hyperkalemia
Sodium Channel Blockade

Case 45
Case 46
Case 47
Case 48

Normal Atrioventricular Paced
Normal Ventricular Paced
Pacemaker-mediated Tachycardia
Failure to Capture

Table 1. EKG I and EKG II Courses. 

Foundations EKG I and II courses contain 48 unique cases including life threats and mimics. 
STEMI, ST-elevation myocardial infarction; AV, atrioventricular; EKG, electrocardiogram.

http://www.foundationsem.com
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the impact of the curriculum on participating learners was 
assessed. To ensure response process validity, questions were 
vetted by and piloted among the FoEM leadership team. 
This survey was administered by the Foundations leadership; 
and the Emory University Institutional Review Board (IRB) 
deemed it IRB-exempt. The response rate for program leaders 
was excellent with 74 of 77 responding (96%). While learners 
had to self-report use of the EKG curriculum, their response 
rate was also acceptable at 72.2% (479/663).

Participation in the curriculum has increased rapidly 
alongside larger usage of Foundations of Emergency Medicine 
content nationally. Based on programs that registered for 
Foundations and completed the end-of-year survey, the 
number of residency programs participating in Foundations 
EKG increased from one program in 2014-2015 to 49 in 2018-
2019 and participating resident learners increased from 15 in 
2014-2015 to 1,311 in 2018-2019. Correspondingly, overall 
Foundations of Emergency Medicine participation increased 
from 1 program in 2014-2015 to 100 in 2018-2019. The last 
reported ACGME data regarding total EM residency programs 

and total EM residents was in 2018-2019 with 247 programs 
and 7,940 residents.11 During the 2018-2019 academic year, 
19.8% of EM residency programs and 16.5% of EM residents 
were exposed to Foundations EKG as compared to 40.5% of 
programs that participated in any Foundations of Emergency 
Medicine content. Fewer than 100% of programs responded 
to our survey and thus these numbers may somewhat 
underrepresent our total impact.  

Leaders and learners were surveyed regarding their 
satisfaction with both EKG I and EKG II (Table 2). Survey 
questions were designed around a five-point Likert scale 
(Strongly Disagree, Disagree, Neutral, Agree, Strongly 
Agree). 100% of responding leaders agreed or strongly agreed 
that they were satisfied with both EKG I (n = 37) and EKG 
II (n = 22). Most learners agreed or strongly agreed that they 
were satisfied with both EKG I (86.7%, n = 309) and EKG II 
(80.3%, n = 152). 

The survey also assessed appropriate benchmarking 
of EKG I to PGY1 learners and EKG II to PGY2 learners. 
Leaders were asked to rate their agreement that each course 

Figure 1. Challenge electrocardiogram, standardized interpretation stem, and questions.
Challenge EKGs are provided to learners prior to Foundations meetings and contain the standardized interpretation and relevant questions. 
EKG, electrocardiogram.

Foundations EKG - Unit 1, Case 1

Triage EKG - Unit 1, Case 1
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Table 2. 2017-2018 Foundations EKG Learner and Leader Survey Results.

was appropriate for PGY1 and PGY2 residents respectively. 
They reported agreeing or strongly agreeing that both were 
learner-level appropriate at a rate of 97.3% (n = 37) for EKG 
I, and 100% (n = 22) for EKG II. Learners were also surveyed 
regarding the perceived effect of each curriculum. We found 
85.4% (n = 309) of EKG I learners and 83.2% (n = 152) of 
EKG II learners agreed or strongly agreed that the respective 
courses had “improved my ability to interpret EKGs in the 
clinical environment.”

An attempt was made to assess the perceptions of all 
FoEM leaders and learners with regard to learner preparedness 
to interpret EKGs in the clinical environment at the start of 
residency. Only 27.6% of the 1,252 learners who responded 
indicated that they agreed or strongly agreed with the 
statement: “at the beginning of residency, I was prepared to 
interpret EKGs.” Only 13.5% of the 73 leaders who responded 
indicated that they agreed or strongly agreed with the 
statement: “at the beginning of residency, compared to their 
classmates, interns are equally prepared to interpret EKGs.” 

These preliminary data suggest that an unmet need for 
standardization and improvement of EKG training exists. 
Users of the FoEM EKG I and EKG II curricula report 
significant satisfaction and perceived benefits to patient care. 

LIMITATIONS 
This work contains important limitations to consider. 

First, with regard to implementation, there was no specific 
mandate on how the curriculum had to be provided or 
any method for assuring equivalent quality of in-person 
instruction. For example, variability between sites existed 
between the use of a flipped classroom approach or how many 

cases were covered per week. All data was gathered from 
surveys which carries inherent potential for bias including 
self-reporting, response process validity, and unintentionally 
leading questions. It is also possible that respondents are 
biased in their evaluation of this curriculum based on their 
preceding experience with other EKG curricula given the 
variance in pre-existing EKG curricula at participating sites. 
Unfortunately, despite instructions to the have a single leader 
from each participating site complete the survey, 25% of 
sites ultimately submitted more than one survey. The issue 
of multiple surveys from one program was dealt with in the 
following manner: since the survey was anonymous, it was 
not possible to simply exclude extraneous surveys. For a 
given program, if discrepancies occurred between the multiple 
surveys, subjective responses were averaged to produce a 
composite result.  For discrepancies in objective responses, 
attempts were made to assess which response was most 
valid in order to adjudicate. In assessing validity, complete 
responses and lower total participant counts were favored to 
minimize artificial inflation of impact.

CONCLUSION
This free, open-access, standardized, flipped-classroom, 

critical EKG interpretation curriculum continues to be 
refined. This curriculum consists of two courses, EKG I and 
EKG II, and is designed to target appropriate PGY-level 
learners, minimize the work required by instructors and 
residency leadership, and provide a standardized curriculum 
to learners. Learners who have used the curriculum report 
high satisfaction and improvement in their perception of 
their individual ability to interpret EKGs in the clinical 

2017-2018 Learners Survey Results
Agree or 

strongly agree Mean N
Please respond to the following statement: At the beginning of residency, I was 
prepared to interpret EKGs.

27.6% 2.51 1,252

I am satisfied with the EKG I course. 86.7% 4.34 309
The EKG I course has improved my ability to interpret EKGs in the clinical 
environment.

85.4% 4.27 309

I am satisfied with the EKG II course. 80.3% 4.01 152
The EKG II course has improved my ability to interpret EKGs in the clinical 
environment.

83.2% 4.11 152

2017-2018 Leaders Survey Results
Agree or 

strongly agree Mean N
Please respond to the following statement: At the beginning of residency, compared 
to their classmates, interns are equally prepared to interpret EKGs.

13.5% 2.52 73

I am satisfied with EKG I course content. 100% 4.59 37
EKG I course content is appropriate for PGY-1 residents. 97.3% 4.62 37
I am satisfied with the EKG II course. 100% 4.58 22
EKG II course content is appropriate for PGY-2 residents. 100% 4.58 22
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Introduction: One published strategy for improving educational experiences for medical students 
in the emergency department (ED) while maintaining patient care has been the implementation of 
dedicated teaching attending shifts. To leverage the advantages of the ED as an exceptional clinical 
educational environment and to address the challenges posed by the rapid pace and high volume 
of the ED, our institution developed a clerkship curriculum that incorporates a dedicated clinical 
educator role – the teaching attending – to deliver quality bedside teaching experiences for students 
in a required third-year clerkship. The purpose of this educational innovation was to determine 
whether a dedicated teaching attending experience on a third-year required emergency medicine 
(EM) clerkship would improve student-reported clinical teaching evaluations and student-reported 
satisfaction with the overall quality of the EM clerkship. 
 
Methods: Using a five-point Likert-type scale (1 - poor to 5 - excellent), student-reported evaluation 
ratings and the numbers of graduating students matching into EM were trended for 10 years 
retrospectively from the inception of the clerkship for the graduating class of 2009 through and 
including the graduating class of 2019. We used multinomial logistic regression to evaluate whether 
the presence of a teaching attending during the EM clerkship improved student-reported evaluation 
ratings for the EM clerkship. We used sample proportion tests to assess the differences between 
top-box (4 or 5 rating) proportions between years when the teaching attending experience was 
present and when it was not. 

Results: For clinical teaching quality, when the teaching attending is present the estimated odds of 
receiving a rating of 5 is 77.2 times greater (p <0.001) than when the teaching attending is not present 
and a rating of 4 is 27.5 times greater (p =0.0017). For overall clerkship quality, when the teaching 
attending is present, the estimated odds of receiving a rating of 5 is 13 times greater (p <0.001) and a 
rating of 4 is 5.2 times greater (p=0.0086) than when the teaching attending is not present. 

Conclusion: The use of a dedicated teaching attending shift is a successful educational innovation 
for improving student self-reported evaluation items in a third-year required EM clerkship. [West J 
Emerg Med. 2020;21(1):58-64.]
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INTRODUCTION
The emergency department (ED) is arguably the 

richest clinical teaching laboratory for medical students 
in medical education today, secondary to the high 
volume of patients with a broad range of undifferentiated 
complaints, and varying need for evaluation, stabilization, 
and diagnosis.1,2 Limited time, regular interruptions, and 
a lack of institutional rewards for education, as well as 
other barriers, contribute to the challenges of clinical 
teaching.1-3 The education of medical students within the 
ED demands a successful balance between providing high 
quality, efficient medical care to patients while creating 
outstanding educational experiences for learners.2-4  

Currently, more than half of the medical schools in the 
United States require students to rotate through the ED 
during their undergraduate medical clerkships.5 Most of 
the required clinical emergency medicine (EM) clerkships 
take place in the fourth year of medical school; however, 
many schools offer clerkships in the third year. This 
dichotomy of required EM clerkships has driven the 
creation of educational curricula focused on both third-
year and fourth-year experiences in EM.6-8 One published 
strategy for improving educational experiences for medical 
students in the ED while maintaining patient care has been 
the implementation of dedicated teaching attending shifts.9 
Restructuring care teams with a focus on increased faculty 
supervision has improved trainee experiences and improved 
patient outcomes without increasing length of stay.10,11 

To leverage the advantages of the ED as an exceptional 
clinical educational environment and to address the 
challenges posed by the rapid pace and high volume of 
the ED, our institution developed a clerkship curriculum 
that incorporates a dedicated clinical educator role, the 
teaching attending, to deliver quality bedside teaching 
experiences for students in a required third-year EM 
clerkship. This educational innovation is described below 
along with an analysis of student-reported evaluation items. 
The overall goal of the implementation of the teaching 
attending presence was to create an outstanding educational 
experience for students rotating on the required third-year 
EM clerkship. The primary objectives were to improve 
clinical bedside teaching evaluations and overall quality 
of the EM clerkship as assessed through student-reported 
evaluation ratings.  

METHODS
Third-year students are placed at one of three 

clinical sites for their required EM third-year clerkship: 
a quaternary care, university adult hospital; a quaternary, 
freestanding children’s hospital; or a regional community 
hospital. In any given academic year, approximately 
50% of students rotate at the university adult hospital, 
approximately 30% of students rotate at the children’s 

hospital, and 20% of students rotate at the regional 
community hospital. Beginning with the graduating class 
of 2010, up to four teaching attending shifts, included in 
the total number of clinical shifts (typically seven shifts), 
were implemented at each of the three clinical sites. For 
the remaining ED shifts, students were distributed into 
shifts with regularly scheduled ED attendings. There was 
a temporary loss of the teaching attending experience for 
a 16-month period at a single site—the university adult 
hospital—from April 2013 through August 2014 primarily 
affecting the graduating classes of 2015 and 2016.  

The teaching attending experience created a new 
clinical shift for faculty to work specific educational shifts 
with third-year medical students. The teaching attending 
experience was implemented with the objectives of 
improving clinical bedside teaching, increasing the direct 
observation of students’ clinical skills, providing medical 
documentation review, and allowing direct access to 
attendings for supervision of procedures and facilitation 
of the inter-professional aspects of patient care. The 
teaching attendings were selected faculty at each clinical 
who received training on the learning goals and objectives 
of the clerkship and on bedside teaching skills. Typically, 
two medical students were paired with a single teaching 
attending during a shift. 

Using medical student-reported items gathered through 
the School of Medicine evaluation office, we tracked 
evaluation ratings for the EM clerkship since the inception 
of the EM clerkship for the graduating class of 2009 
through and including the graduating class of 2019. The 
Colorado Combined Institutional Review Board granted an 
exempt approval for the retrospective evaluation of these 
medical student self-reported items.  Using a five-point 
Likert-type scale (1 - poor to 5 - outstanding), medical 
students were asked anonymously through the School of 
Medicine evaluation office to rate the EM clerkship in 
terms of 1) “What was the quality of clinical teaching in 
this clerkship?” and 2) “What was the overall quality of 
the clerkship?” We collected survey responses from 1315 
students over the 10-year study period with approximately 
125-170 students completing the EM clerkship each 
academic year. Students rotating on the EM clerkship are 
required to fill out an evaluation for the clerkship, including 
these two evaluation items, as a requirement for completion 
of the clerkship.

We assessed the overall trends of the percentage of 
individual item ratings, means, and top-box proportions 
(the sum of ratings of 4 or 5 for the evaluation items) for 
each evaluation item by graphical inspection across all 
three clinical sites. The total number of students rotating in 
the clerkship and the number of students matching in EM 
upon graduation were also tracked. Despite the university 
adult hospital site being the only site to temporarily lose the 
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teaching attending experience, primary analyses regarding 
estimated odds for the frequency of ratings and top-box 
proportions comparisons were reported across all three 
sites. We used a multinomial logistic regression to evaluate 
whether the introduction of a teaching attending experience 
impacted the overall student-reported evaluation ratings. 
Ratings for the two evaluation items were the primary 
outcome of interest and the presence of the teaching 
attending experience was the independent variable. 

Additionally, as a surrogate for an outstanding 
experience, top-box ratings were computed as the sum of 
ratings of 4 or 5 for the evaluation items. Evaluation ratings 
for the graduating classes of 2013, 2015, and 2017 were 
selected for top-box comparisons to allow for a one-year 
period of washout following the initial implementation of 
the teaching attending experience for the class of 2012 and 
the re-implementation of the teaching attending experience 
after its loss for the class of 2015. We used two sample 
proportion z-tests to assess the differences between top-
box (4 or 5 ratings) proportions between years. P-values 
were determined for the three comparisons. P-values were 
unadjusted for multiple comparisons. 

RESULTS
The percentage of individual ratings (1 - poor to 5 - 

outstanding) for each evaluation item across all three sites 
for 1) quality of clinical teaching and 2) overall quality of 
the clerkship are shown in Figure 1 across the 10 years of 
available data. Table 1 displays a numeric overview of the 
means and standard deviations for each evaluation item 
over time, as well as the total number of students rotating 

in the EM clerkship and the number of students matching 
into EM residency during the study period. The temporary 
loss of the teaching attending experience occurred for a 
total of 16 months primarily affecting the graduating class 
of 2015 (12 months) with a lesser impact on the graduating 
class of 2016 (four months).

For the evaluation item related to clinical teaching 
quality, when the teaching attending was present, the 
estimated odds of receiving a rating 5 was 77.2 times greater 
than when the teaching attending was not present (p <0.001; 
95% confidence interval [CI], 9.86-603.35), and similarly, 
the estimated odds of receiving a rating 4 was 27.5 times 
greater than when the teaching attending was present than 
not (p = 0.0017; 95% CI, 3.46-218.58). For the evaluation 
item related to overall clerkship quality, when the teaching 
attending was present, the estimated odds of receiving a 
rating 5 was 13.0 times greater than when the teaching 
attending was not present (p <0.001; 95% CI, 3.78-44.57), 
and the estimated odds of having a rating of 4 was 5.3 times 
more likely when a teaching attending was present than not 
(p = 0.0086; 95% CI, 1.53-18.22).

For clinical teaching quality, there was a significant 
difference in top-box ratings between the graduating classes 
of 2013 and 2015 (Table 2; p<0.001) as well as a significant 
difference between top-box ratings for the classes of 2015 and 
2017 (Table 2; p = 0.029). There was no significant difference 
between the classes of 2013 and the class of 2017 suggesting 
that the removal of the attending for the class of 2015 at the 
university adult hospital had a negative impact in top-box 
ratings during this academic year (Table 2). Similarly, for 
overall clerkship quality, there was a significant difference in 

Graduation year
Clinical teaching quality

Mean-SD
Overall clerkship quality

Mean-SD
Total number of 

respondents
Number of students matching into 
emergency medicine residency

Class of 2010 3.79 – 1.02 3.67 – 1.16 135 14 
Class of 2011 4.32 – 0.67 4.13 – 0.79 155 17 
Class of 2012 4.51 – 0.89 4.35 – 0.88 150 19 
Class of 2013 4.60 – 0.69 4.32 – 0.73 168 16 
Class of 2014 4.29 – 0.68 4.19 – 0.95 153  12 
Class of 2015* 4.14 – 0.84 3.97 – 0.86 146  14 
Class of 2016* 4.50 – 0.68 4.29 – 0.81 142  9 
Class of 2017 4.37 – 0.84 4.33 – 0.83 137  15 
Class of 2018 4.72 – 0.62 4.58 – 0.74 127  20 
Class of 2019 4.55 – 0.73 4.48 – 0.69 137  17 

Table 1. Mean student-reported satisfaction with standard deviations for each evaluation item, total number of respondents, and 
number of students matching into emergency medicine residency programs upon graduation across graduation year.

*There was a loss of the teaching attending at the tertiary referral university adult hospital for 12 months for the Class of 2015 and four 
months for the Class of 2016.
SD, standard deviation.
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Figure 1. Percentage of ratings for evaluation items related to quality of the clinical teaching and overall clerkship quality across 
graduating class.

top-box ratings between the graduating classes of 2013 and 
2015 (Table 1; p = 0.002) as well as a significant difference 

between top-box ratings for the classes of 2015 and 2017 (Table 
2; p = 0.025). There was no significant difference between 

2010 2011 2012 2013 2014 2015

Loss of 
teaching 
attending

2016 2017 2018 2019
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Class of 2013 Class of 2015 Class of 2017
Clinical teaching quality: top-box proportions 0.93 0.79 0.84

Comparisons p-value
Class of 2013 to Class of 2015 <0.001
Class of 2015 to Class of 2017 0.029
Class of 2013 to Class of 2017 0.25

Clerkship quality: top-box proportions 0.88 0.74 0.85
Comparisons p-value

Class of 2013 to Class of 2015 0.002
Class of 2015 to Class of 2017 0.025
Class of 2013 to Class of 2017 0.6

Table 2. Top-box proportions and comparisons for clinical teaching quality and overall clerkship quality for the graduating classes of 
2013, 2015, and 2017.

the graduating classes of 2013 and 2017 suggesting that the 
removal of the attending for the class of 2015 had a negative 
impact in top-box ratings during this year (Table 2). Top-box 
ratings for the graduating classes of 2013, 2015, and 2017 
across all three clinical sites and as a composite are represented 
graphically in Figure 2.  

DISCUSSION
With the exception of the temporary loss of the teaching 

attending experience for some of the learners in the graduating 
classes of 2015 and 2016, the addition of a teaching attending 
experience to the EM clerkship for the graduating class of 
2011 has had a significant positive impact on student reported 
evaluation items through the class of 2019. The temporary 
loss of the teaching attending experience, primarily for the 
graduating classes of 2015, at the adult university site and 
its resultant negative association on the student-reported 
evaluation items also supports the ongoing effectiveness and 
impact of the teaching attending experience. The data we 
provide here reinforces the inference that dedicated teaching 
attending experiences have a positive association on student-
reported evaluation items. Moreover, this dataset adds to the 
current body of evidence by providing a larger breadth of data 
using 10 years of evaluation data from over 1000 medical 
student respondents.  

Teaching attendings receiving dedicated training 
that develops bedside teaching skills and provides clear 
educational expectations can impact student perceptions 
of their educational experience. The commitment to 
provide a teaching attending experience for medical 
students represents a substantial investment in medical 
student education in terms of attending physician time and 
departmental resources. Medical students clearly appreciate 
these investments into their education by rating the EM 
clerkship as outstanding. 

LIMITATIONS
The primary outcome of student-reported satisfaction is 

low-level evidence for the impact of an educational intervention 
based upon the Kirkpatrick level of evidence model,12 and, 
therefore, is the main limitation of this study. Moreover, these 
two evaluation items have not been previously validated. 
More robust outcomes on the impact of the educational 
interventions on the Kirkpatrick model should be considered. 
These additional data might include impacts of student clinical 
skills assessments, patient throughput, patient satisfaction, and 
possibly patient clinical outcomes. We did include data related 
to the numbers of students matching into EM residency upon 
graduation, but we recognize that the numbers of students 
matching into any residency training program is influenced 
by a multitude of factors beyond the presence or absence of a 
teaching attending experience. While the graduating class of 
2016 did have the lowest numbers of students choosing to enter 
EM residency programs over the 10-year period, we could 
not determine whether this was a direct causative effective of 
teaching attending loss during their EM clerkship. 

Second, because these data were analyzed in a retrospective 
fashion without a specific experimental design, there were 
multiple, confounding variables that could have influenced 
these student-reported evaluation items. Third, while collected 
at three different clinical sites, this data represents student-
reported evaluation ratings for an EM clerkship experience 
at a single institution. Fourth, while our data represents 
improvements in student evaluation items, the impact of the 
teaching attending experience may not translate into actual 
student learning improvements and true educational value. 
Nevertheless, the range of student evaluation items across 
multiple years of data since the implementation of the teaching 
attending experience, during the hiatus of the teaching attending 
experience, and the re-implementation of the teaching attending 
experience make this dataset intriguing and relevant.  
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Figure 2. Top-box proportions of ratings for the classes of 2013, 2015, and 2017 for each clinical site and overall for quality of clinical 
teaching and overall clerkship quality.
Overall – composite results at all three clinical sites.
Children – quaternary care, freestanding children’s hospital.
Community – regional community hospital.
University –quaternary care, university adult hospital.
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CONCLUSION
Despite the limitations, the evaluation items related to 

overall clerkship quality and clinical teaching quality represent 
a reasonable surrogate of the overall educational experience 
for medical students on a required EM clerkship. Based on the 
analysis of the reported evaluation items, the use of a dedicated 
teaching attending experience demonstrates an association with 
improved clinical bedside teaching evaluations and an improved 
rating for the overall quality of the EM clerkship. The teaching 
attending experience may be a successful and sustainable 
educational innovation for EDs willing to make the commitment 
to create a teaching attending experience for medical students. 
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Introduction: Leading change effectively is critical to advancing medical education. Residency 
didactics often require change in order to meet stakeholder’s needs. Kotter’s change management 
model (KCMM) is an 8-step method for implementing change that can be applied to educational 
initiatives. This innovation improved an emergency medicine residency didactics curriculum through 
application of KCMM.  

Methods: An initiative to improve residency didactics curriculum was titled the “Didactics Revolution” 
and implemented according to KCMM: establish a sense of urgency, form a powerful guiding coalition, 
create a vision, communicate the vision, empower others to act on the vision, plan for and create 
short-term wins, consolidate improvements and produce still more change, and institutionalize new 
approaches. Data from the Annual Program Review was utilized to assess the impact of the KCMM 
strategy.  

Results: The percentage of residents who agreed or strongly agreed that lectures provide a 
valuable learning experience increased from 39.1% in the year prior to 88.0% in the year during the 
implementation (p < .001), and remained relatively high at 73.5% in the year following. The percentage 
of residents who agreed or strongly agreed that they felt well-prepared for the written boards increased 
from 60.9% in the year prior to 92.0% in the year during the implementation (p = .01) and remained 
high at 73.5% in the year following.

Conclusion: Residency didactics can be improved through the use of KCMM, a change management 
model originally developed in the corporate context. [West J Emerg Med. 2020;21(1):65–70.]

BACKGROUND
While not all changes lead to improvement, all 

improvement requires change.1 As learners’ needs evolve, 
medical education curricula will necessitate change.2 Effective 
change management is thus critical for the advancement of 
medical education.3

A common curricular area necessitating change and 
continuous development is residency didactics. Weekly 
didactics are required by the Accreditation Council for 
Graduate Medical Education (ACGME) to supplement clinical 
learning experiences for residents.4 However, traditional 
podium-based, hour-long didactics often fail to engage 
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learners when compared to interactive, shorter educational 
sessions that encourage active learning.5-10 Specific changes 
rooted in education theory that have previously been 
implemented to improve didactics include shorter, more 
focused lectures, diverse, interactive teaching formats, and 
interleaving of both topics and formats.11 

Implementing changes to didactic curricula can be 
challenging and requires an approach that engages and 
meets the needs of various stakeholders. Several models 
for change have been described, most frequently in the 
business literature.12-22 John Kotter, a Harvard Business 
School Professor and expert on change leadership, designed 
an 8-step model for leading change.23-24 Although Kotter’s 
change management model (KCMM) was originally 
described in the corporate context, it has been applied 
previously to human service and educational organizations.25-27 
KCMM incorporates themes that underlie effective change 
management strategies, including entering and contracting 
change activities, diagnosing areas for improvement and 
expansion, planning and implementing, and evaluating and 
institutionalizing change.28 With its simple 8-step approach 
and ability to engage stakeholders in the change process, 
KCMM provides a valuable framework for approaching 
curriculum change within medical education.

OBJECTIVE 
The objective of this innovation was to improve the 

residency didactics curriculum through application of KCMM. 

METHODS
KCMM was implemented to improve the didactic 

curriculum at an academic, four-year emergency medicine 
(EM) residency program that includes 64 residents and 27 
core faculty (Figure 1). 

Establish a Sense of Urgency: An assistant program 
director (APD) took the lead in recognizing and communicating 
the need for change. The APD held focus groups with both 
faculty and residents. The groups identified residents as the 
key stakeholders and reviewed their perspectives and needs. 
These discussions confirmed examples of the need for change, 
including a trend toward attendees sitting in the back of the 
lecture hall distracted by laptops and smartphones, and the 
perception that many lectures were too long and overly broad. 
The lead APD also administered a needs assessment survey 
with proposed lecture topics and speakers to allow residents 
to select those of the most interest and value. At the Annual 
Program Review, the results were shared to promote ongoing 
discussion and generate buy-in. The change initiative was 
boldly named the “Didactics Revolution” (DR) and was widely 
publicized as part of Program Improvement Plans to create 
excitement and encourage participation. These initiatives 
increased awareness of existing dissatisfaction with didactics, 
which drove momentum for change. 

Create a Powerful Guiding Coalition: In order to engage 
stakeholders, the lead APD created a formal committee called 
the “Didactics Revolution Committee” (DRC) and recruited 
specific individuals representing well-respected educators 
and residents most vocally expressing the desire for change. 
Five core faculty and 20 EM residents joined. The DRC met 
monthly after conference to review the current state of the 
project, provide feedback, brainstorm future developments, 
and communicate the vision to the rest of the residency. 
Resident members were selected as “czars” of different lecture 
types, tasked with ensuring speaker availability, maintaining 
topic lists, and championing the DR. The program director 
was aware and supportive of the DRC.

Create a Strategic Vision: The lead APD and DRC generated 
the vision of replacing stereotypical boring lectures with 
more engaging and valuable didactics. Inspiration for specific 
changes to implement was drawn from the needs assessment 
survey and focus groups previously mentioned, as well as 
another EM residency program’s efforts to similarly transform 
the didactic curriculum.11 Initiatives included shortening and 
narrowing the scope of lectures, creating more interactive and 
engaging lecture formats, gamifying educational activities, 
and utilizing social media and technology as educational tools. 

Communicate the Vision: The power of the DRC was 
harnessed to disseminate the vision of making conference 
more valuable and engaging. An email about the initiative 
was distributed to the residency. Members of the DRC made 
announcements at residency and faculty meetings. Resident 
“czars” of the DRC communicated the vision to speakers who 
signed up to deliver lectures, providing guidance for content 
to cover, lecture duration, slide design and supplemental 
materials. Branding initiatives included the deliberately 
chosen title of the “Didactics Revolution” with an associated 
logo designed to reflect the goal of challenging the status quo.
 
Empower Others to Act on the Vision: Changes inspired 
by the survey, focus groups, and efforts of other residency 
programs were implemented by removing existing barriers. To 
support speakers in delivering more engaging lectures, most 
lectures were shortened from 60 to 15-30 minutes and covered 
narrower topics through the following series: Visual Diagnosis, 
electrocardiogram (ECG) of the Week, Rapid Fire Radiology, 
Case of the Week, and Top 5 Differential Diagnoses.11 All 
residents were encouraged to sit in the front of the auditorium to 
maximize participation. To transform social media and mobile 
technology from a distraction into a learning tool, conference 
content was shared via the residency blog and Twitter account 
with the hashtag #EMConf. An online, interactive multiple-
choice platform entitled Kahoot! incorporated 5 board-
review style questions weekly to encourage retention. Lastly, 
gamification was employed through a knowledge competition 
entitled “Residency House Cup.” 
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Figure 1. Method of improving EM residency didactics utilizing Kotter’s change management model (KCMM).
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Plan for and Create Short Term Wins: The DRC seized 
and publicized opportunities for success during the early 
implementation process. New content was developed 
alongside old content. At monthly meetings, the DRC 
compared the two models to recognize improvements and 
gain confidence to try additional innovations. Resident and 
faculty champions were rewarded for success through the 
acceptance of presentations detailing the initiative at national 
meetings. A poster presentation entitled “An Emergency 
Medicine Residency Didactics Revolution: The Use of a 
Multidisciplinary Team and Branding to Inspire and Support 
Curricular Change” was presented at the 2017 Council of 
Emergency Medicine Residency Directors (CORD) Academic 
Assembly. A component of the DR called “Educational 
Autopsy” was featured in a poster presentation entitled 
“Highlighting Themes in Emergency Medicine Didactics 
Using the Educational Autopsy” at the 2017 Society for 
Academic Medicine (SAEM) Annual Meeting.

Consolidate Improvements and Produce Still More Change: 
Feedback was sought and continuously incorporated to 
push for ongoing improvement. The DRC implemented 
“Educational Autopsy” (EA), a 30-minute session run 
by a member of the residency leadership following each 
conference day. During EA, conference attendees dissected 
each presentation for strengths and weaknesses and assessed 
whether it reflected the strategic vision. Feedback was emailed 
to individual speakers. General themes were reviewed at each 
DRC meeting. This resulted in the addition of new sessions, 
removal of old sessions, and the implementation of lessons 
learned from others by DRC members developing future 
presentations. 

Institutionalize New Approaches: The infrastructure for 
ongoing progress toward meeting the strategic vision 
was implemented by developing a two-year conference 
curriculum based on lessons learned during the initial pilot 
year. The state of didactics remains in a continuous process 
of reevaluation and improvement. New leaders are identified 
within the younger classes and encouraged to become more 
involved in content creation, promoting sustainability and 
institutionalization of the curricular change.

IMPACT/EFFECTIVENESS
Yearly, the residency participates in an annual program 

review process, which includes a survey administered to all 
residents and faculty. Data from the annual program review 
survey were collected for the academic years preceding (2015-
2016, n = 23, response rate = 36.5%), during (2016-2017, n 
= 25, response rate = 39.7%), and after (2017-2018, n = 34, 
response rate = 53.1%) a year of implementation of the DR. 
The Institutional Review Board determined that the use of 
this data for research was exempt. Residents evaluated six 
items (e.g., “Lectures provide valuable learning experience”) 

on a scale of 1 = strongly agree to 5 = strongly disagree. To 
facilitate interpretation, percentage of residents who responded 
“strongly agree” or “agree” to each item was compared across 
all three years.

The percentage of residents who agreed or strongly 
agreed that a) small group sessions provide valuable learning 
experiences; b) simulation sessions provide valuable learning 
experiences; and c) they were confident in their ability to 
critically appraise the medical literature was relatively high 
in the year prior to DR, and did not show any statistically 
significant changes in the year during or in the year following 
DR implementation. By contrast, the percentage of residents 
who agreed or strongly agreed that lectures provide a valuable 
learning experience increased from 39.1% in the year prior 
to DR to 88.0% in the year during DR implementation (χ1 

[1] = 12.3, p < .001, absolute benefit increase = 48.9), and 
remained relatively high at 73.5% in the year following the 
DR (χ1 [1] = 6.6, p = .01, absolute benefit increase = 34.4). In 
addition, the percentage of residents who agreed or strongly 
agreed that they would be well-prepared for the written boards 
increased from 60.9% in the year prior to DR to 92.0% in 
the year during DR implementation (χ1 [1] = 6.3, p = .01, 
absolute benefit increase = 31.1) and remained relatively high 
at 73.5% in the year following the DR (χ1 [1] = 1.0, p = .36). 
Finally, the percentage of residents who agreed or strongly 
agreed that they would be well-prepared for the oral boards 
increased from 56.5% in the year prior to the DR to 80.0% in 
the year during DR implementation and dropped to 61.8% in 
the year following the DR, but these changes were statistically 
nonsignificant. See Table 1.

Limitations of the data include relatively low response 
rates, and that the survey was not specifically designed to 
assess the impact of the application of KCMM to residency 
didactics. Nonetheless, results suggest that the didactic 
curriculum was more engaging and effective following the 
change initiative. While learner opinion about curricular 
effectiveness is useful, future study should investigate if 
KCMM results in improved learning outcomes, such as in 
training exam scores or medical knowledge milestones. 
Assessing for an increase in conference attendance was 
considered as another potential marker of increased 
engagement, but not utilized given the 70% minimum 
attendance rate that provides a natural ceiling.    

The DR initiative focused primarily on improving 
didactic experiences specifically, which may explain why no 
statistically significant changes were identified for learner 
perceptions about degree of preparation for oral boards, ability 
to appraise medical literature (which may correlate to quality 
of journal club), or the value of simulation and small group 
learning experiences. Assessing impact of change management 
initiatives targeted toward these educational components 
represents an area of future study. Additionally, with three 
of the four items that did not show statistically significant 
increases, level of agreement was relatively high in the year 
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Year
2015
(Prior)

2016
(During)

2017
(After)

Survey response rate 36.5% 39.7% 53.1%
Q1. Small group sessions provide valuable learning experiences. 82.6% 88.0% 82.4%
Q2. Simulation sessions provide valuable learning experiences. 100.0% 96.0% 91.2%
Q3. Lectures provide valuable learning experience. 39.1% 88.0% 73.5%
Q4. I am confident in my ability to critically appraise the medical literature. 73.9% 80.0% 79.4%
Q5. I feel that I will be well prepared for the written boards. 60.9% 92.0% 73.5%
Q6. I feel that I will be well prepared for the oral boards. 56.5% 80.0% 61.8%

Table 1. Percentage of residents who responded “Agree” or “Strongly Agree” by item.

prior to DR. This suggests a ceiling effect whereby there was 
less room for change. By contrast, levels of agreement with 
the two items that showed statistically significant increases 
were relatively lower in the year prior to DR, allowing more 
room for improvement. 

The use of KCMM for improving the didactic curriculum 
had several advantages. It provided an easy, step-by-step 
guide for leaders to approach an area of weakness. It engaged 
learners in the process of improving their own educational 
experience. It also encouraged stakeholders to embrace, 
rather than fear, change. Challenges included the substantial 
time commitment required of busy residents and faculty to 
implement this intensive approach. The authors also noted a 
drop off in improved learner perceptions from the year during 
the DR to the year following. This may reflect the difficulty in 
sustaining momentum of change initiatives, where excitement 
often starts out high but requires significant and ongoing 
dedication, time, and effort to maintain. 

Although originally developed in the corporate context, 
KCMM provides a valuable framework for leading change in 
medical education. KCMM can be applied at other programs 
to restructure didactics or other curricular areas.
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INTRODUCTION
Over the past decade, there has been a concerted effort 

on behalf of the Council of Emergency Medicine Directors 
(CORD) to increase the scholarly teaching provided by program 
faculty as well as to develop a community of practice related to 
education scholarship.1,2  Toward this end CORD, the Clerkship 
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Introduction: In 2015, with a stated goal of disseminating best teaching practices and developing a 
community of educational scholars, the Council of Emergency Medicine Directors (CORD) and the 
Clerkship Directors of Emergency Medicine (CDEM) created an annual Special Issue in Educational 
Research and Practice (Special Issue) in cooperation with the Western Journal of Emergency Medicine. 
The intention of this study was to analyze the impact of this effort to date.

Methods: Bibliometric data was gathered on all four special issues, 2015-2019, from the Web of Science 
and then verified with the eScholarship website. Authorship, academic affiliation, date published, article 
type, and format were tabulated for descriptive analysis. Using metrics from Google Scholar, alternative 
scholarly impact metrics (altmetrics), and the eScholarship website, the authors identified top articles and 
grouped them into themes.  

Results: Of the 136 articles included in the first four years of the Special Issue, 126 represented peer-
reviewed publications with an overall acceptance rate of 25.0% (126/505). Authors from this cohort 
represented 103 of the 182 (56.6%) Accreditation Council for Graduate Medical Education (ACGME) 
programs in existence at the time of the inaugural issue. Multi-institutional studies represented 34.9% 
(44/126) of the peer-reviewed publications. Traditional and alternative publication metrics are reported to 
assess the impact of articles from the Special Issues.

Conclusion: The Special Issue is a proven outlet to share best practices, innovations, and research 
related to education. Additionally, the infrastructure of this process promotes the development of 
individual faculty and a community of teaching scholars. [West J Emerg Med. 2020;21(1):71-77.]

Directors of Emergency Medicine (CDEM), and the Western 
Journal of Emergency Medicine (WestJEM) came together in 
2015 to create an annual Special Issue in Educational Research 
and Practice.  

The membership of CORD and CDEM represents 
the leadership and core educational faculty of emergency 
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medicine (EM) training programs. Thus, this Special Issue 
was intended as a forum for best practices, innovations, and 
research related to education within the local and broader 
education communities.  

Submissions are divided by topic into those most relevant 
to graduate medical education and undergraduate medical 
education with the former assigned to the CORD Editors and 
the latter to CDEM Editors. The Special Issue is generally 
published as the January issue of WestJEM. As an open-access 
journal, WestJEM provides the ability to publish as many 
articles as meet the editorial team’s standards. All articles 
meeting these standards are published online, while those 
deemed by the editors to be the most relevant to the EM 
education community and/or the best examples of education 
scholarship are also available in a 12-15 article print version. 
The purpose of this study was to profile the impact of the annual 
Special Issue on the target community since its first release in 
November 2015.  

METHODS
Data Collection

In order to assess the impact of the first four CDEM/
CORD Special Issues in Educational Research and Practice, 
we collected bibliometric data from a variety of sources. First, 
using Web of Science (WOS) (Clarivate Analytics, formerly 
Thomson Reuter’s), a librarian from the research team 
generated a list of all articles appearing in the 2015, 2017, 
2018, and 2019 Special Issues. Data for each article were 
exported into a spreadsheet in February 2019, which included 
the following: author(s), article title, year of publication, 
affiliation, digital object identifier, and the times cited 
within the WOS Core Collection. We used the University of 
California eScholarship open-access web platform3 to verify 
and enhance the exported Web of Science data. Information 
about authors’ affiliations, article type, format of the article 
(print or online only), electronic publication date, number of 
institutions represented, and whether data was gathered from 
one or multiple institutions was abstracted and entered into the 
database.  

Additional article metrics, such as the number of times that 
each article was cited, was exported from Scopus (Elsevier) and 
the web search engine Google Scholar (Mountain View, CA) to 
the spreadsheet. We obtained the Altmetric (London, England) 
scores from the WestJEM website (https://westjem.com/) ,which 
reports this metric for each of its articles. Article page view and 
download data were obtained from the University of California 
eScholarship platform.

Data Analysis
The Special Issues Guest Editors provided the overall 

submission volume and acceptance rates. The number of articles 
published in each of the following submission categories was 
also tabulated: commentary; educational scholarship insights; 
original research; education advances / innovations; and 

reviews. Authors’ institutional affiliation data exported from 
Web of Science was cleaned to collapse multiple names for 
one institution into a single identifier as listed in the roster 
of Accreditation Council for Graduate Medical Education 
(ACGME)-accredited EM training programs as of 2016. 
We used institutional identifiers to calculate the number of 
collaborative articles and multi-institutional studies. A multi-
institutional study was defined a priori as a work that gathered 
data across more than one institution, either medical school or 
residency program.

From the four existing Special Issues, we identified 
separately the top 10 articles from each of the following 
impact indices for comparisons: times cited in Google Scholar, 
Altmetric score, and download count. These top articles were 
qualitatively coded independently by two authors (BWM and 
DA) to identify patterns or commonalities in topic between 
the most highly used articles. In cases where there was not 
agreement on the theme, a third author (SAS) served as an 
adjudicator. Coding was then reviewed by the authorship group. 

RESULTS
Impact on Member Programs

From 2015 to 2019, the Special Issue published 
136 articles. These consist of seven commentaries, three 
“educational scholarship insights,” 77 original research articles 
(67 full studies, 10 brief reports), 46 “educational advances” 
(31 full reports, 15 brief innovations), and three reviews. Of the 
505 peer-reviewed articles submitted over this time period, 126 
(25.0%) were accepted. 

At the time the first Special Issue was published in 
November 2015, there were 182 ACGME-accredited EM 
training programs. The 528 unique authors of articles published 
represented 103 of these 182 accredited programs (56.6%). 
Nine additional authors came from EM programs accredited 
by the ACGME after 2016. The remaining authors represent 
non-ACGME approved EM programs from the United States 
(13), Europe (3), New Zealand (1), and Canada (1). Experience 
as lead author of a peer-reviewed publication in education was 
a requirement for selection as a reviewer. To date, 199 faculty 
have served as reviewers.  

Collaborative Efforts Based on Authorship
Of the 136 published works, 130 (95.6%) were 

collaborative efforts, and 69 (50.7%) had two or more authors 
from different ACGME-accredited EM programs. Multi-
institutional data gathered by author(s) from a single ACGME 
institution (eg national surveys) represented 5.6% (7/126) and 
multi-institutional authors in 29.4% (37/126) of published peer-
reviewed publications for a total of 34.9% (44/126).  

Published Article Performance
The top 10 articles based on Google Scholar citations, 

Altmetric scores, and the number of downloads are reported in 
Table 1. For Google Scholar citations, all but one of the articles 

https://westjem.com/
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Table 1. Top 10 performing publications from the first four issues of the Western Journal of Emergency Medicine Special Issue in Educational 
Research and Practice (2015-2019) as determined by Google Scholar, Altmetrics, and downloads.

Rank Title Authors
Issue print/
online (P/O) GS citation

1 Does the Concept of the Flipped Classroom Extend to the Emergency 
Medicine Clinical Clerkship?

Heitz et al. 2015 (P) 30

2 Are Live Ultrasound Models Replaceable? Traditional versus Simulated 
Education Module for FAST Exam

Bentley et al. 2015 (P) 25

3 Emergency Medicine Residents Consistently Rate Themselves Higher than 
Attending Assessments on ACGME Milestones

Goldflam et al. 2015 (O) 14

3 Coordinating a Team Response to Behavioral Emergencies in the Emergency 
Department: A Simulation-Enhanced Interprofessional Curriculum

Wong et al. 2015 (P) 14

5 Teaching Emotional Intelligence: A Control Group Study of a Brief Educational 
Intervention for Emergency Medicine Residents

Gorgas et al. 2015 (O) 11

5 Model for Developing Educational Research Productivity: The Medical 
Education Research Group

Perry et al.  2015 (O) 11

5 Competency Assessment in Senior Emergency Medicine Residents for Core 
Ultrasound Skills

Schmidt et al. 2015 (O) 11

6 Efficient and Effective Use of Peer Teaching for Medical Student Simulation House et al. 2017 (O) 10
6 Ultrasound Training in the Emergency Medicine Clerkship Favot et al. 2015 (O) 10
6 What is the Prevalence and Success of Remediation of Emergency Medicine 

Residents?
Silverberg et al. 2015 (P) 10

Altmetric 
score

1 Continuing Medical Education Speakers with High Evaluation Scores Use 
more Image-based Slides

Ferguson et al. 2017 (O) 47

2 Getting Published in Medical Education: Overcoming Barriers to Scholarly 
Production

Gottlieb et al.  2018 (P) 36

3 Teaching and Assessing ED Handoffs: A Qualitative Study Exploring 
Resident, Attending, and Nurse Perceptions

Flanigan et al. 2015 (P) 18

4 Morbidity and Mortality Conference in Emergency Medicine Residencies and 
the Culture of Safety

Aaronson et al. 2015 (P) 17

5 Standardized Video Interviews Do Not Correlate to United States Medical 
Licensing Examination Step 1 and Step 2 Scores

Egan et al. 2019 (O) 12

6 Recommendations from the Council of Emergency Medicine Residency 
Directors: Osteopathic Applicants.

Stobart-
Gallagher et al. 

2019 (O) 11

7 What Do They Want from Us? A Survey of EM Program Directors on EM 
Application Criteria

King et al.  2017 (O) 9

7 Tit-for-Tat Strategy for Increasing Medical Student Evaluation Response 
Rates

Malone et al. 2018 (P) 9

8 Bringing the Flipped Classroom to Day 1: A Novel Didactic Curriculum for 
Emergency Medicine Intern Orientation

Barrie et al. 2018 (O) 8

8 Free Open Access Medical Education (FOAM) Resources in a Team-Based 
Learning Educational Series

Fallon et al. 2018 (O) 8

8 Show Me the Money: Successfully Obtaining Grant Funding in Medical 
Education.

Gottlieb et al. 2019 (O) 8

Times 
downloaded

1 Continuing Medical Education Speakers with High Evaluation Scores Use 
more Image-based Slides.

Ferguson et al. 2017 (O) 652

2 Coordinating a Team Response to Behavioral Emergencies in the Emergency 
Department: A Simulation-Enhanced Interprofessional Curriculum

Wong et al. 2015 (P) 544

GS, Google Scholar. 
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Rank Title Authors
Issue print/
online (P/O)

Times 
downloaded

3 A Randomized Trial of SMART Goal Enhanced Debriefing after Simulation to 
Promote Educational Actions

Aghera et al. 2018 (O) 228

4 Teaching Emotional Intelligence: A Control Group Study of a Brief Educational 
Intervention for Emergency Medicine Residents

Gorgas et al.  2015 (O) 224

5 Novel Airway Training Tool that Simulates Vomiting: Suction-Assisted 
Laryngoscopy Assisted Decontamination (SALAD) System

DuCanto et al. 2017 (O) 208

6 Characteristics of Real-Time, Non-Critical Incident Debriefing Practices in the 
Emergency Department

Nadir et al. 2017 (O) 205

7 Replacing Lectures with Small Groups: The Impact of Flipping the Residency 
Conference Day

King et al.  2018 (P) 145

8 Creating a Vision for Education Leadership Martin et al. 2018 (O) 141
9 Clinical Reasoning: Defining It, Teaching It, Assessing It, Studying It Gruppen 2017 (P) 140
10 Teaching and Assessing ED Handoffs: A Qualitative Study Exploring 

Resident, Attending, and Nurse Perceptions
Flanigan et al. 2015 (P) 138

Table 1. Continued.

were published in the 2015 issue.  The “top 10 downloads” 
category has articles from 2015-2018. Finally, altmetrics have 
representation from all four years including three articles from 
2019 within two months of their publication. Only four articles 
are found in the top 10 in more than one of these metrics. While 
all four are highly rated in downloads, two are also represented 
in Altmetric (Ferguson et al., 2017; Flanigan et al., 2015) and 
the remaining two in Google Scholar Citations (Gorgas et al., 
2015; Wong et al., 2015) (Table 1).

Figure 1 shows the performance of all Special Issue 
articles published based on year and three metrics:  Google 
Scholar citations; altmetrics; and downloads. Google Scholar 
citations appear to take time to develop and gradually increase. 
Altmetrics on the other hand demonstrate impact early on 
within weeks to months and remain relatively stable from that 
point on. Finally, the impact demonstrated by how many times 
an article has been downloaded can be seen within weeks to 
months of publication, but like citations, the impact tends to 
increase over time.  

In comparing online articles also selected for the print 
version, it appears that they have no greater impact than those 
not selected based on top 10 performance in Google Scholar, 
altmetrics, and the number of downloads (Table 2). 

In coding the topics of manuscripts in the top 10 based on 
Google Scholar citations, altmetrics, and number of downloads 
from 2015-2019, the designated study authors agreed on the 
categorization in 23/31 (74.2%). The remaining eight articles 
were adjudicated by a third author. Common themes identified 
across metrics included didactics, novel curricula, simulation, 
assessment/evaluation, scholarship, quality improvement/
patient safety, recruitment/residency application, leadership, and 
clinical reasoning. No discernible difference between metric 
groups based on topic was found  (Table 3).
               

DISCUSSION
The purpose of this study was to describe the early impact 

of the first four editions of the Special Issue, with particular 
focus on the issue’s impact based on bibliometric data as well 
as its promotion of a culture of faculty development related 
to education scholarship. The CDEM and CORD leadership 
shared a goal of providing an education-focused Special Issue 
with early and lasting impact on education practice. The Special 
Issue was intended as a forum in which to share novel ideas, 
disseminate best education practices, and describe the findings 
of EM-based education research; early results demonstrate that 
the Special Issue has achieved its preliminary goals.

More than half of the articles published in the Special Issue 
represent original research, which perhaps may be a surprising 
outcome for a relatively young outlet. Acceptance rates over the 
first four editions of the Special Issue– at 25% – are in line with 
those reported by another journal early in its development,4 and 
reflect what the editors and CDEM/CORD leadership believe to 
be a rigorous review process, with acceptance of high-quality 
education scholarship. As an open-access journal, WestJEM 
increases visibility and the likelihood of garnering medical 
attention and ultimately citation counts.5 Its open-access 
nature also allows the acceptance for online publication of all 
submissions that meet the editorial standards of the Special 
Issue. It also allows the editors to select articles for the print 
version and more prominent display, although this “special 
status” does not reflect the likelihood that an article will be 
more likely to achieve significant impact based on any given 
bibliometric measure.

A second goal of the WestJEM Special Issue is to further 
develop and strengthen a community of education scholars in 
EM. This has been achieved in a number of ways. First, the 
Special Issue publishes a regular series of commentaries and 
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“education scholarship insights” oriented toward professional 
development in education scholarship, highlighting existing 
controversies, areas of active investigation, and perspective of 
education scholars. Second, the Special Issue’s editors have 
assembled a cadre of associate guest editors and peer reviewers 
from across the EM education spectrum. These experiences are 
believed to be an important source of professional development 
in education scholarship for those who participate.6 Perhaps 
most importantly, the editorial team is charged with the mission 
of providing formative feedback to authors through manuscript 
review that highlights best practices and potential avenues for 
improvement, thereby providing professional development for 
budding education scholars.7  

With 95% of all publications representing collaboration 
between two or more authors and 50.7% having representation 
from two or more ACGME-accredited programs, the Special 
Issue provides a platform for a collaborative scholarly collective 
further facilitating the professional development of education 
scholars. As important, multi-institutional research tends to 
demonstrate greater rigor than single-site studies, and are more 
likely to be generalizable to the education community as a 
whole.8 The representation of multi-institutional collaboration 
between authors and multi-site collection of research data 
presented in the Special Issue is a particular strength of the 
journal’s output in education scholarship to date (34.9% of peer-
reviewed publications). By encouraging and highlighting such 
work, the Special Issue appears to be building a connection 
between educators and scholars, with the goal of supporting the 
development of a culture of educational practice that is built 
upon scholarship.9

Traditionally, a publication’s success has been based on the 
number of citations it receives measuring “intellectual impact.” 
High-impact papers generally reflect areas of development and 
intellectual interest at the time of the publication. Consistent 

with this concept, the top 10 Special Issue articles based on 
citations from 2015-2019 include such topics as the competency 
assessment, ultrasound in the emergency department, flipped 
classrooms, and emotional intelligence (Table 1).   

There are three primary sources for traditional citation 
metrics: WOS; Scopus (Elsevier); and Google Scholar. 
Although each uses somewhat different databases, Google 
Scholar differs the most for its additional use of nontraditional, 
less academically rigorous sources such as conference 
proceedings, international non-English journals, course syllabi, 
blogs, and magazine articles.10-12 Google Scholar is unique in 
being freely accessible to individuals, while the others have 
associated costs as proprietary offerings. Prior work has shown 
traditional metrics based on citations takes two to five years 
to provide a sense of a paper’s impact that is intellectual in 
nature.13-15 With nine of the top 10 articles based on Google 
Scholar citations between 2015-2019 published in 2015, the 
findings of the current study aligns with this concept (Table 1).             

In 2011, altmetrics was introduced providing a different 
perspective on impact.16 The altmetrics score represents a 
weighted approximation of the attention, which can be either 
good or bad, a publication receives based on various social 
media platforms such as Facebook, Twitter, blogs, Mendeley 
bookmarks, and Wikipedia.17 The most common input to this 
scoring is Twitter.18 For a number of reasons, not all possible 
sources are tracked, which is why a a question mark (?) and 
not a zero is placed in the Altmetric scoring circle if nothing 
is found. In 2015, Costas et al. reported that only 22.8% of 
health science research had an Altmetric score.18 In this study 
that number was 48.3%. It is generally agreed that altmetrics 
measures a different type of impact compared to traditional 
citations with counts reflecting interest in a topic from a broader 
community, including impact on government/policy institutions, 
educators, and the general public.17-19 As opposed to traditional 

GS Citations Altmetrics Downloads

none     1 to 5

6 to 10     11 or more

none      0 to 5

6 to 10     11 or more 61 to 90         more than 90

0 to 30         31 to 60

Figure 1. Distribution of performance by year of all Western Journal of Emergency Medicine Special Issues in Educational Research and 
Practice articles published based on Google Scholar citations, Altmetrics, and downloads.
GS, Google Scholar. 
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metrics, altmetrics provides a measure of immediate impact 
seen within days (eg, Twitter) to months (eg, Mendeley) of 
publication.14,19,20 The data from the current study supports this 
assumption, as three of the top 10 altmetrics-measured articles 
are from the 2019 issue, two months after publication.  

Prior work shows that there is a low but positive correlation 
between altmetrics scores and an article’s eventual citation 
count best predicted by the performance of “tag and save” 
resources such as Mendeley.18-19  Based on these differences 
from traditional metrics, one might assume that the articles 
demonstrating the most significant altmetrics impact would 
differ from those determined by traditional citations. This 
study found no measurable difference between the two (Table 
3), although the small numbers generated may have limited 
our ability to determine a difference. It has been argued that 
altmetrics lack a sufficient validity argument based on rigorous 
evaluation to support its trustworthiness at the current time 
based on (1) lacking in underlying theory, (2) potential reporting 
bias, and (3) ease of gaming the system.20,21 The value and place 
of altmetrics and social media in determining impact continues 
to evolve.12,22,23 

The third and final metric assessed by this study was 
collected from web-based platforms, reporting how often a 
published article is downloaded. Much like altmetrics, this 

impact is seen early after publication (ie, days to weeks) (Table 
1). Several prior works have shown that this early measure of 
performance correlates with longer term citations counts and 
thus intellectual impact.24,25 

 LIMITATIONS
This work represents a good faith effort to represent the 

impact of the Special Issue and the breadth of its reach into 
training programs in EM. Although this analysis documents 
the volume and type of educational research papers in the 
Special Issue, the analysis did not involve comparison to 
education research papers published in other journals during 
this or an earlier time frame. It is possible that the Special 
Issue merely diverted papers that would otherwise have been 
published elsewhere.  

The decision to use the percentage of ACGME-accredited 
EM programs in 2016 as the denominator in calculations of 
program authorship representation was based on the large 
number of programs that have been accredited over the past 
four years, making the denominator a “moving target.” This is 
based in part on the inclusion of osteopathic graduate medical 
programs under the ACGME umbrella. This incoming group 
of programs represents an opportunity to broaden the Special 
Issue’s reach even further by promoting participation of these 
programs as a short-range goal.  

CONCLUSION AND FUTURE DIRECTIONS
The WestJEM Special Issue in Educational Research and 

Practice, published annually over the past four years, has had 
significant impact both within and beyond the community of 
EM educators. The Special Issue has provided an outlet for 
education scholarship, discussion of current topics, debates in 
EM education, and dissemination of best practices. In addition, 
it has made significant strides in its stated goal of fostering 
collaboration across networks of educators and clinicians, 
while fostering the development of a community of practice in 
education scholarship.

The impact of the Special Issue is noted by its early 

Table 2. Performance of those Western Journal of Emergency 
Medicine Special Issue published articles selected for print version 
in addition to online publication vs those published online only from 
2015-2019. 

Google 
Scholar Altmetrics Downloads Overall

% of total 
for group

Print & 
online

4 4 4 12 23.1% 
(12/54)

Online 
only

6 7 6 19 23.2% 
(19/82)

Table 3. Topics of the Western Journal of Emergency Medicine Special Issue top 10 articles from 2015-2019. 
Theme Google scholar Altmetric Downloads Overall (without repeat)

Didactics 1 4 2 6
Simulation 2 0 3 4
Assessment/evaluation 3 1 0 4
Novel curricula 3 0 1 3
Scholarship 1 2 0 3
Quality improvment/patient safety 0 1 2 2
Leadership 0 0 1 1
Clinical reasoning 0 0 1 1
Recruitment/residency application 0 3 0 3
Total 27

Percentage calculated by dividing the representation in the top 10 by 
the total number of articles published in that format.
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outcomes as indicated by the altmetrics and download data 
presented –as well as forming the basis for future scholarship 
over time– as demonstrated by the citation data represented 
in the citation and more traditional impact data. Ongoing 
bibliometrics should be tracked to better understand and 
characterize the long-term impact of these papers in terms of 
citations and changes in educational practice. 

Address for Correspondence: Jeffrey N. Love, MD, MHPE, 2120 
L St, NW, Department of Emergency Medicine, MFA, George 
Washington School of Medicine, Washington, DC 20037. Email: 
Jlove01@gwu.edu.

Conflicts of Interest: By the WestJEM article submission agreement, 
all authors are required to disclose all affiliations, funding sources 
and financial or management relationships that could be perceived 
as potential sources of bias. No author has professional or financial 
relationships with any companies that are relevant to this study. 
There are no conflicts of interest or sources of funding to declare.

Copyright: © 2020 Love et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1. Love JN, Coates WC, Santen SA et al. The MERC at CORD Scholars 

Program in Medical Education Research:  a novel faculty development 
opportunity for emergency physicians. Acad Emerg Med  2009;16(12)
Suppl 2:S37-41.

2. Love JN, Ander DS. Building a specialty-specific community of practice 
in education scholarship. West J Emerg Med. 2015;16:799-800.

3. eScholarship Publishing. Scholarship. University of California. Available 
at: https://escholarship.org/publishing. Accessed October 23, 2019.

4. Arias IM. Reflections on the first five years of Hepatology, 1981-1986. 
Hepatology. 2006;43:S3-4.  

5. McKiernan EC, Bourne PE, Brown CT et al. How open science helps 
researchers succeed. eLife 2016;5:e168800.

6. Annesley TM. Seven reasons not to be a peer reviewer - and why these 
reasons are wrong. Clin Chem. 2012;58:677-79.

7. Town L, Wise LL, Winters, TM.  Committee on Research In Education, 
National Research Council. Advancing Scientific Research in Education. 
Washington, DC: National Academies Press; 2004:3.

8. Reed DA, Cook DA, Beckman TJ. Association between funding 
and quality of published medical education research.  JAMA. 
2007;298:1002-9.

9. Wenger E, Trayner B, de Laat M. Promoting and assessing value 

creation in communities and networks: a conceptual framework. Ruud 
de Moor Centru, Open Universiat, Netherlands, 18. Available at: https://
wenger-trayner.com/documents/Wenger_Trayner_DeLaat_Value_
creation.pdf. Accessed May 29, 2019.

10. Meho LI, Yang K.  Impact of data sources on citation counts and 
rankings of LIS Faculty:  Web of Science vs. Scopus and Google 
Scholar. J Am Soc Inf Sci. 2007;58:2105-25.  

11. Vaughan L, Shaw D. A new look at evidence of scholarly citation 
in citation indexes and from web sources.  Scientometrics. 
2008;74:317-30.

12. Harzig AW, Alakangas S. Google Scholar, Scopus and the Web 
of Science: a longitudinal and cross-disciplinary comparison. 
Scientometrics. 2016:106:787-804.

13. Van Leeuwen T. Discussing some basic critique of journal impact factors: 
revisions of earlier comments.  Scientometrics. 2012;92:443-55.

14. Lin J, Fenner M.  The many faces of article-level metrics. J Assoc Inf Sci 
Technol. 2013;39:27-30.

15. Bornmann L. Alternative metrics in Scientometrics: a meta-analysis of 
research into three altmetrics. Scientometrics. 2015;103:1123-44.

16. The donut and Altmetric attention score. Altmetric. Available at: https://
www.altmetric.com/about-our-data/the-donut-and-score/. Accessed 
October 23, 2019.

17. Bornmann L. Do altmetrics point to the broader impact of research? 
An overview of benefits and disadvantages of altmetrics. J Informetr. 
2014;8:895-903. 

18. Costas R, Zahedi Z, Wouters P. Do “altmetrics” correlate with citations? 
Extensive comparison of altmetric indicators with citations from a 
multidisciplinary perspective. J Assoc Inf Sci Technol. 2015;66:2003-19.

19. Haustein S, Peters I, Sugimoto CR et al. Tweeting biomedicine: an 
analysis of tweets and citations in the biomedical literature. J Assoc Inf 
Sci Technol. 2014;65:656-69.

20. Priem J, Costello KL. How and why scholars cite on Twitter. J Assoc Inf 
Sci Technol. 2010;47:1-4.

21. Priem J. 2014. Altmetrics. In: Cronin B. Sugimoto CR, eds. Beyond 
Bibliometrics: Harnessing Multi-Dimensional Indicators of Performance. 
Cambridge, MA: MIT Press; 2014;263-88.

22. Lin M, Thoma B, Trueger NS et al. Quality indicators for blogs and 
podcasts used in medical education: modified Delphi consensus 
recommendations by an international cohort of health professions 
educators. Postgrad Med J. 2015;91:546-50.  

23. Sherbino J, Arora VM, Van Melle E et al. Criteria for social media-
based scholarship in health professions education. Postgrad Med J. 
2015;91:551-55.

24. Moed HF. Statistical relationships between downloads and citations at 
the level of individual documents within a single journal. J Am Soc Inf 
Sci. 2005;56:1088-97.

25. Brody T, Harnad S, Carr L. Earlier web usage statistics as predictors of 
later citation impact. J Am Soc Inf Sci. 2006;57:1060-72.

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://escholarship.org/publishing
https://wenger-trayner.com/documents/Wenger_Trayner_DeLaat_Value_creation.pdf
https://wenger-trayner.com/documents/Wenger_Trayner_DeLaat_Value_creation.pdf
https://wenger-trayner.com/documents/Wenger_Trayner_DeLaat_Value_creation.pdf
https://www.altmetric.com/about-our-data/the-donut-and-score/
https://www.altmetric.com/about-our-data/the-donut-and-score/


Western Journal of Emergency Medicine 78 Volume 21, no. 1: January 2020

original rEsEarch
 

Usability of Learning Moment: Features of an E-learning Tool 
That Maximize Adoption by Students

Andrew Chu, MD, MPH*
Dea Biancarelli, BHealthSc†‡

Mari-Lynn Drainoni, MEd, PhD†‡§¶

James H. Liu, MS||

Jeffrey I. Schneider, MD||

Ryan Sullivan, MD, MPH#

Alexander Y. Sheng, MD, MHPE||

Section Editor: Jonathan Fisher, MD, MPH 
Submission history: Submitted February 4, 2019; Revision received June 11, 2019; Accepted June 14, 2019  
Electronically published December 9, 2019
Full text available through open access at http://escholarship.org/uc/uciem_westjem
DOI: 10.5811/westjem.2019.6.42657

Introduction: E-learning is widely used in medical education. To maximize the potential of E-learning tools, 
every effort should be made to encourage adoption by optimizing usability. We created Learning Moment 
(LM), a web-based application that integrates principles of asynchronous learning and learning portfolios into 
a platform on which students can document and share learning experiences that occur during clinical work. 
We sought to evaluate the usability of LM and identify features that optimize adoption by users.

Methods: We implemented LM in August 2016 at a busy, urban, tertiary care emergency department that 
hosts an emergency medicine residency, robust third and fourth year medical student clerkships as well as 
a physician assistant student rotation. We conducted a single-center, mix-methods study using the System 
Usability Scale (SUS) questionnaire and qualitative interviews. We sent e-mail invitations with subsequent 
reminders to all students who rotated in our emergency medicine clerkship from August 2016 to April 2017 
to complete the SUS questionnaire anonymously and to participate in qualitative interviews. We employed 
purposive sampling to recruit students who used LM during their rotation to participate in our qualitative 
interviews. We conducted semi-structured interviews with 13 participants (10 individual interviews and one 
3-person group interview) between January and March 2017 using an ethnographic approach and utilized a 
general inductive method to analyze and code for potential themes.

Results: Thirty of the seventy students invited to participate completed the SUS questionnaire (Response 
rate of 42.8%). The mean SUS score is 80.9 (SD 18.2, 80% CI 76.5 – 85.3). The internal consistency of 
the responses achieved the Cronbach’s Alpha of 0.95. The participants stressed the importance of the 
following in the adoption of LM: maximal simplicity and usability, compatibility with learning preferences, and 
department-wide acceptance and integration.

Conclusion: The overall perceived usability of LM was high. Our qualitative data revealed important 
implications for future designers to maximize adoption: include target users in every step of the design 
and development process to maximize simplicity and usability; build features that cater to a diversity of 
learning preferences; involve the entire department and find ways to incorporate the tool into the educational 
infrastructure and daily workflow. [West J Emerg Med. 2020;21(1)78-84.]
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Educational Research Capsule Summary

What do we already know about this issue?
 
 
 

What was the research question?
We sought to evaluate the usability of 
Learning Moment and identify key features 
that optimize adoption by users.

What was the major finding of the study?
The usability of Learning Moment was high. 
Participants underscored three important 
themes that encouraged use and adoption.

How does this improve population health?
Learning moment features that promote 
usability and adoption, along with our 
design and implementation experiences, may 
be useful for other E-learning designers in 
medical education.

INTRODUCTION
E-learning describes systems that are capable of storing, 

managing, or modifying educational content, while also 
facilitating interaction between participants as they assimilate 
and input data.1 E-learning is widely used in medical 
education, across various specialties, educational settings, and 
training levels.2 

To maximize the potential of E-learning tools, effective 
user-interface design is crucial to making an educational 
impact on the target learner population. Every effort should 
be made to optimize usability and reduce complexity to 
encourage adoption.3 The benefits of E-learning occur 
when features are effectively applied, deemed useful, and 
compatible with learning processes of users.4 

While the definition of usability varies according to 
field of research, it is generally understood as “the capacity 
a system has to offer to the user in carrying out of tasks, in 
an effective, efficient, and satisfactory manner.”1 Usability 
of E-learning tools has been explored in various scientific 
disciplines from ergonomics, computer science, to design 
and education.1 In these studies, usability is often evaluated 
in terms of knowledge, attitudes, skills, and online activity, 
each of which provides an incomplete depiction of overall 
usability.5-7 There is paucity of literature evaluating usability 
of E-learning platforms using more comprehensive, validated 
assessment tools within medical education; and even fewer 
studies identifying the features that promote adoption of these 
E-learning tools.  

We created Learning Moment (LM),8,9 a web-based 
application that integrates principles of asynchronous 
learning10,11 and learning portfolios12 to provide a platform on 
which students can document and share learning experiences 
that occur during clinical work. As described in our previous 
research, our intention was to optimize the experiential 
learning process for our students in the emergency department 
(ED).8,9 Understanding the importance of a learner-centered 
model of instructional design, our goals for this study were to 
evaluate the usability of LM and identify features that enhance 
adoption by users. 

METHODS
Design and Implementation

In depth description of educational goals, theoretical 
foundation, design, implementation, utilization, 
sustainability, and learner experiences of LM are detailed 
elsewhere.8,9 In brief, Kolb’s 4-part experiential learning 
model (concrete experience, reflective observation, 
abstract conceptualization, and active experimentation) is 
one of the foremost experiential learning theories.13 Most 
clinical learning environments, like our ED, offers learning 
experiences and chances to experiment. However, they rarely 
provide structured opportunities for reflection and abstract 
conceptualization. LM fulfills these gaps to help students 
learn better in the clinical setting.8,9 

LM (https://www.learningmoment.org/) allows students 
to conveniently record “learning moments” (defined as 
student self-identified learning experiences), highlighting 
the take-away “learning pearls.” The goal of LM was 
to provide students with a physical and mental space to 
synthesize experiences into coherent thoughts, thus enhancing 
understanding and retention through self-reflection and 
abstract conceptualization.14 By encouraging the sharing of 
“learning moments,” LM generates a searchable and shareable 
repository of useful, practical, high yield educational 
content8 that can be used for vicarious learning in the form 
of a “Community Feed.”15 Our intention was to build and 
support a community of practice, both live and virtual, to 
facilitate knowledge sharing.16,17 A three-member faculty 
panel reviewed the “learning moments” to ensure content 
validity and Health Insurance Portability and Accountability 
Act (HIPAA) compliance. Experienced clinical faculty led 
monthly in-person “Learning Moment Reflection” small 
groups with students to further discuss and expand upon the 
”learning moments” logged during their rotation. Through this 
process, students have further opportunities to incorporate key 
components of Kolb’s experiential learning cycle13 (reflection 
and abstract conceptualization in particular) that are frequently 
absent in the bustle of today’s clinical learning environment. 

We implemented LM in August 2016 at a busy (annual 
volume in excess of 130,000 visits), urban, tertiary care ED 

https://www.learningmoment.org/
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that hosts an emergency medicine (EM) residency, robust third 
and fourth year medical student clerkships as well as a physician 
assistant (PA) student rotation. Students were introduced to LM 
during their initial rotation orientation session. Participation 
in LM was entirely voluntary and did not affect their grade or 
evaluations in any way. 

Within the first six months after implementation, 42 out of 
53 (79.2%) students who rotated in our EM clerkship logged 
at least one “learning moment” for a total of 323 “learning 
moments” logged. These results, along with the distribution of 
number of “learning moments” logged by students are described 
elsewhere.9 Students have logged more than 1000 “learning 
moments” after 16 months of implementation, indicating 
continued sustainability.8 

Study Design and Recruitment
We conducted a single-center, mix-methods study using 

the System Usability Scale (SUS) questionnaire and qualitative 
interviews. Described as the “quick and dirty” scale that is both 
short and reliable, the SUS is the most widely used questionnaire 
for measurement of perceived usability of digital tools, including 
software and websites.18,19 Having been referenced in over 
1,300 articles and publications, the SUS is currently the industry 
standard because it is easy to administer, produces reliable 
results even with small sample sizes, and is a validated tool for 
differentiating usable and unusable systems.18,19 

We sent e-mail invitations with subsequent reminders to 
all third and fourth year medical students and PA students who 
rotated in our EM clerkship from August 2016 to April 2017 to 
complete the SUS questionnaire anonymously and to participate 
in qualitative interviews, regardless of the extent to which they 
utilized the LM platform. In addition to email invitations, we 
employed purposive sampling to recruit medical students who 
used LM during their rotation to participate in our qualitative 
user interviews. Our Institutional Review Board deemed our 
study to be exempt.

Data Collection Procedures
For the SUS, we distributed the questionnaire and collected 

data using REDCap, an electronic data capture tool. We 
conducted semi-structured interviews with 13 participants, 
including 10 individual interviews and one three-person group 
interview, between January and March 2017. We conducted 
seven interviews in person, and six by telephone due to 
difficulty arranging face-to-face meetings. In person interviews 
were conducted in medical school classrooms and departmental 
conference rooms. We conducted interviews until we reached 
thematic saturation20 as the last several interviews yielded no 
additional patterns or themes. A single researcher and coauthor 
(AC) conducted and audio-taped all interviews using the same 
interview guide (Supplemental File). Individual interviews 
lasted between 5 and 20 minutes with a mean and median of 15 
minutes and 16 minutes respectively. The three-person group 
interview was 26 minutes in duration. 

Data Analysis
SUS questionnaire results were compiled in aggregate 

and descriptive statistics were presented as frequencies. 
Cronbach’s alpha was used to measure the internal consistency 
of the questionnaire items. All questionnaire data analyses 
were performed using SAS v9.4 (Cary, NC). For the items of 
the SUS, the score was calculated using Brooke’s standard 
scoring method.19 

After each qualitative interview was completed, the 
researcher and coauthor (AC) who conducted the interviews 
transcribed the audio recording verbatim. We reviewed all 
transcribed interviews to ensure accuracy. For analysis, 
we employed standard qualitative research methods using 
the principles of grounded theory.21,22 We coded the data 
inductively to generate a unified, theoretical explanation 
of features that would optimize adoption by users. Two 
coauthors (Andrew Chu and Dea Biancarelli) trained in 
qualitative research methods coded and generated common 
themes through consensus and discussion. The two co-authors 
initially individually reviewed a subset of transcripts and 
met to create an initial codebook of emerging themes. Chu 
and Biancarelli then applied the initial codebook to another 
subset of transcripts, refining and finalizing the codebook for 
a ‘better fit’ for the data. They applied the finalized version of 
the codebook to all the transcripts using qualitative software 
package Nvivo (QRS International, Doncaster, Victoria, 
Australia). After transcripts were coded, they further convened 
to analyze data and determine key themes users described in 
regard to usability and features that optimize adoption.

RESULTS
System Usability Scale 

Thirty of the seventy students invited to participate after 
having rotated in our EM clerkship during the study period 
completed the SUS questionnaire (Response rate of 42.8%). 
The detailed participant demographics are listed in Table 1.

Characteristics n (%)
Discipline

Medical student 28 (93)
Physician assistant student 2 (7)

Level of Training (medical students)
MS-3 13 (46)
MS-4 15 (54)

Intended Future Specialty* 
Emergency medicine 16 (55)
Other 13 (45)

Table 1. System Usability Scale questionnaire participants.

MS, medical student year.
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The mean SUS score is 80.9 (SD 18.2, 80% confidence 
interval [CI], 76.5 – 85.3). The internal consistency of the 
responses achieved a Cronbach’s Alpha of 0.95. While the vast 
majority of participants answered positively (“strongly agree” 
or “agree”) to the questions on the SUS, only 46% reported 
that they “would frequently use the website” (Figure 1). 

Qualitative Interviews
Thirteen medical students (five in their third year 

(MS-3) and eight in their fourth year (MS-4)) voluntarily 
participated in our qualitative interviews. Five of the 13 
(38%) students intended to pursue EM as their chosen field 
of specialty. No PA students volunteered to participate. 
Detailed demographics of participants are shown in Table 2.

Figure 1. System Usability Scale questionnaire responses.
Cronbach’s Alpha=0.95

Strongly disagree Disagree Neutral Agree Strongly agree
% of total responses

0% 25% 50% 75% 100%

Would frequently use website

Website was simple

Website was easy to use

Can use website without 
technical support

Website functions were
well integrated

Website was consistent

People will learn to use
website quickly

Website was very intuitive

Confident using this website

Can use website without
learning anything new

Characteristics n (%)
Year

MS-3 5 (38.5)
MS-4 8 (61.5)

Gender
Female 11 (84.6)
Male 2 (15.4)

Intended future specialty
Emergency medicine 5 (38.5)
Other/unsure 8 (61.5)

Table 2. Qualitative interviewee characteristics (N=13).

MS, medical student year.
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In regard to features that increased the adoption of LM by 
users, our participants stressed the importance of the following: 
maximal simplicity and usability, compatibility with learning 
preferences, and department-wide acceptance and integration.

Theme 1:  Maximal Simplicity and Usability 
LM’s simplicity of design and high usability was lauded by 

LM users. Student described LM as an easy-to-use and intuitive 
way to reinforce learning points.

“I like the sort of minimalist style you guys used. I love that. 
You know, it makes it pleasant and makes it useful and 
easy.”- Student 6

Any steps perceived as extraneous felt overly burdensome 
and disengaged students. Attitudes were shaped by time scarcity, 
alternative learning tools, and competing priorities.

“But [optional entry fields unrelated to the learning pearl 
such as location of learning, time of day, etc.] puts a burden 
on the user…to input all these other fields.” – Student 5
“But I felt that it was a little cumbersome just to report 
[optional entry fields]at times through the website… I just 
felt like there were too many questions… Does it really 
matter?” – Student 8

Theme 2:  Compatibility With Learning Preferences
Students explained that their learning preference greatly 

influenced whether or not they would utilize LM as an 
E-Learning tool. Many students embraced the brevity of clinical 
pearls. The concise and high-yield format of pearls was described 
as useful and easy to engage with by most students. 

  
“I feel like putting your thought into a concise kind of 
straightforward, like, bullet point helps you remember it.” 
– Student 10
“Sort of building off of that, I also noticed the character limit, 
and it reminded me ‘Oh, keep this short and sweet’ and I think 
that helps for other people who want to go through other 
users’ learning moments. To go through it and be like, ‘Oh, 
that’s a nice little factoid, that’s a nice little tidbit.’ And then 
there’s an area where like, ‘Oh, what did the patient present 
with, and what was the case?’ If you wanted to go through that 
and get more of a background, you have that ability to do that. 
So it was a nice way of presenting information in a short, 
sweet way, and then having an area for a little more thought 
and background.” – Student 9

However, others felt this approach was incompatible 
with their learning preference – that pearls were too short, too 
disconnected, and/or unrelated in subject matter.

“But a lot of people posting abbreviated learning moments. 
It’s hard to learn something so significant from a one 

sentence thing, at least through the way I learn. I just found 
better ways to learn, and Learning Moment is not one of 
them.” – Student 5
“The problem that would pose for me is that learning 
through Learning Moment is very fragmented, right? Like, 
one pearl will be about the care of an alcoholic, and the next 
one will be about sepsis. I want to learn about one subject at 
one time and then move onto the next.” – Student 5

Theme 3:  Department-wide Acceptance and Integration
Students perceived greater utility of LM the more it was 

used by their peers. Without peer engagement in LM, students 
became less interested in utilizing it as a learning tool. Students 
were more willing to use LM if valued by the entire department, 
especially when faculty and residents would integrate LM into 
daily workflow and didactics.

“You need a lot of buy-in for it to be good… if I were using 
that on every single rotation, or if it were in my residency and 
everyone in my residency was using it…I would totally use 
it, because I think it’s a good tool. If everybody’s using it or 
is using it consistently throughout the year, I would totally 
use it.” – Student 7
“I think the purpose of the learning moment was to 
encourage an environment of teaching. So not only was it to 
have students and residents reflect on things that they learned 
during their shift. Maybe it was also to encourage attendings 
and more senior providers to teach more and provide those 
learning moments for students on shift.”- Student 12
“I think if it was part of the curriculum where I was, it 
would be useful. I don’t think if I was just doing it my own 
thing that I would use it.”- Student 2

DISCUSSION
E-learning as an educational adjunct has gained widespread 

popularity in various health profession education settings.3, 23, 24 
When creating online educational programs, developers must 
adhere to sound educational principles that foster effective 
learning.25 We designed LM on the basis of Kolb’s experiential 
learning cycle,13 asynchronous learning,10 and learning portfolios12 
essentially as an E-portfolio.9 Such web-based learning portfolios 
have been shown to enhance student motivation by students and 
teachers.26 The online format provides additional transparency 
and ease of administration.27 LM is unique among E-learning 
platforms in that it was created to optimize experiential learning 
specifically in a clinical environment.8,9   

In addition to achieving a high degree of internal consistency 
of the responses with a Cronbach’s Alpha of 0.95, LM’s mean 
SUS score of 80.9 (SD 18.2, 80% CI, 76.5 – 85.3) lies in the 
90th percentile when compared to other digital products. In 
other words, LM achieved a much higher level of perceived 
usability when compared to benchmarks derived from thousands 
of individual SUS scores and hundreds of systems, for which 
the average SUS score is 68, SD 12.5.19 Considering that a 
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“good” SUS score is anything about a 76, the LM mean SUS 
score of 80.9, which received an “A” grade according to Sauro 
and Lewis,19 would receive the adjective of “excellent” per 
Bangor et al.28 While we acknowledge that such comparison has 
its limitations considering the heterogeneity within available 
E-learning products out there in terms of product goal, design, 
and audience, the SUS is nevertheless the industry standard 
specifically developed and validated for the purpose of comparing 
usability among digital products.18-19  

Despite a robust overall SUS score, only 46% of our 
learners “would frequently use the website” according to the 
first question of the SUS (Figure 1). We believe that this may 
be due to the lack of significant downtime during the shift in 
the bustling environment of our ED for learners to document 
“learning moments” as well as incomplete buy-in to support LM 
by the department as a whole. After all, usability is necessary 
but not sufficient to ensure usage. Nevertheless, our actual usage 
data from our previous work demonstrate that LM is being used 
frequently.8,9 

Our insights gleaned from the qualitative data can be 
invaluable for future designers who seek to maximize adoption. 
While the qualitative feedback for LM was overwhelmingly 
positive, few negative opinions that were expressed also provides 
invaluable lessons for us as E-learning designers. 

In our qualitative user interviews, participants reiterated 
the importance of maximal simplicity and usability. Early in 
our conceptual design phase, we invited medical student and 
residents to brainstorm ideas that they believed would make the 
LM interface more user-friendly. Our efforts were rewarded with 
consistently positive usability results from both the SUS data and 
qualitative interviews. 

Students favored the concise and high-yield nature of the 
learning pearls made available on LM. However, complaints 
from students regarding LM were related to the overly brief and 
random nature of learning pearls that were being logged and 
shared on our platform. In essence, LM did not accommodate 
their specific learning preferences. Despite the lack of evidence 
to support the existence of “learning styles” (e.g., visual, auditory, 
converger),29 learners nevertheless have their own preferred 
methods of learning. And matching of pedagogy to learner 
preferences is still recommended.30 In our quest to maximize 
simplicity and usability, we failed to anticipate the desire for 
some students to learn in a more comprehensive and systematic 
manner. Integrating the needs of various learning preferences is 
likely a worthwhile endeavor for future designers of E-learning.31 
For instance, additional features that sort “learning moments” into 
specific diseases or organ systems would better accommodate 
those who prefer to learn in a more systematic fashion.

Additionally, our participants noted the significant roles that 
department-wide acceptance and integration significantly affected 
adoption of LM as an E-learning tool. Similar to previously 
study, community engagement and interaction matters.32 While 
E-learning can potentially reduce the need for in person didactics, 
it cannot replace face-to-face interaction, as students consider 

traditional teaching to be the foundation of their education.6 

LIMITATIONS
Our study has several important limitations. First, our results 

are limited by a response rate of 42.8%. Similarly, the sample 
size for qualitative interviews was small with only 13 voluntary 
interview participants. Nevertheless, our qualitative interviews 
reached thematic saturation.20 Students who self-selected to 
participate in the study may have strong positive or negative 
views towards LM, thus subjecting our results to participation 
bias. Although our recruiting e-mail describing the voluntary 
nature of participation, in which we stressed that participation 
would not affect their grade or ranking for residency application 
in any way, participants may have been motivated to report 
positive experiences with LM, thus biasing our results. The 
generalizability of our experience may be limited by the fact that 
not all E-learning tools are the same. Nevertheless, important 
lessons can be gleamed from LM, especially when our study is 
one of the first to use an industry-standard, validated tool such as 
the SUS in evaluation of an E-learning tool in medical education. 
Lastly, supplementing quantitative findings with qualitative data 
in a mixed methods approach as we have done in our study has 
been used previously and described as the best option to evaluate 
usability of E-learning.1,33 
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“I hate research,” I hear many junior physicians say. They 
have likely received the advice given to many novices looking to 
get started with scholarly work: find an experienced researcher 
and jump on to one of their hulking projects for a brief moment 
of chart abstraction, recruitment of subjects, or data analysis. 
Certainly, finding mentors with a track record of success is 
laudable, and this approach does “check the box”—fulfilling 
the scholarly project requirement to graduate from residency or 
filling up a curriculum vitae for academic promotion. It is perhaps 
not surprising, however, that staring at endless spreadsheets of 
data, stripped of nearly all context, can dissuade potential budding 
scholars. This approach is akin to dipping only a toe in the waters 
of scholarly inquiry, allowing potential researchers to experience 
only one tiny piece of a much larger whole and missing the 
chance to foster a spirit of engagement with the scientific process.

Research sprang to life for me when a mentor offered me the 
opportunity to craft a research project by his side. No longer was 
I a passive participant, executing a master plan that I didn’t really 
understand. Instead, I got to ask my own questions, realize that 
many of them had already been answered, and then keep asking 
questions and refining. I got to devise my own plan to test my 
question and then go back to the drawing board when those plans 
didn’t work. I got to experience the terror of staring desperately at 
a blank screen, trying to start crafting a manuscript. While none 
of these experiences sound appealing on first look, to me it was 
the difference between being the backseat passenger in the car 
and sitting down behind the wheel: There’s no comparison to that 
feeling of being in charge of your own research destiny.

Kolb’s experiential learning cycle suggests why it is these 
immersive experiences that offer the most educational yield. The 
cycle describes four phases of learning, “concrete experience,” 
“reflective observation,” “abstract conceptualization,” and “active 
experimentation.”  Learning occurs when all four phases have 
been completed.1 Tackling someone else’s project certainly offers 
the “concrete experience” of learning how to recruit a subject or 
code data, essential components of successfully accomplishing a 
research project. It may even foster opportunities for “reflective 
observation” on what was learned. However, only the opportunity 
to pursue your own scholarly interests independently offers the 
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opportunity for the generation of novel ideas through “abstract 
conceptualization” and the refinement of those ideas in the 
real world through “active experimentation,” and therefore the 
ability to complete the learning cycle and cement learning about 
scholarly inquiry.

When thinking about Kolb’s “active experimentation,” it can 
be easy to overlook the “active” component of this stage in the 
learning cycle. Junior researchers can sometimes be seduced by 
their one big research project idea or the outstanding multicenter 
studies they read in the literature, becoming frustrated and 
spinning their wheels unproductively when they begin to hit 
unanticipated roadblocks. Scholarly work is much like riding 
a bike, however; you cannot remove your training wheels and 
expect to compete in the Tour de France. My first research 
projects involved only the residents at my own institution and 
took place over a single year. The projects were never bound for 
The New England Journal of Medicine, but they established a 
solid foundation that I could build on with subsequent projects. 
There is real value in “thinking small” when starting out with 
research: picking a project with a shorter timeline or a more 
limited scope allows for more rapid experience with each stage of 
Kolb’s learning cycle and more opportunities for experimentation 
and growing confidence.

Active experimentation also cannot be accomplished in a 
vacuum. Attempting to dive into the research pool without any 
swimming lessons or lifeguards deprives you of chances to 
benefit from the vast array of wisdom available from experienced 
researchers. A mentor can offer concrete help - an additional 
article from the literature for framing your study or modifications 
for your data analysis. They can also help navigate more abstract 
issues, such as clarifying your research question, helping you stay 
motivated to complete your manuscript, as well as guiding you on 
next steps when you’ve completed your project.

Ongoing mentorship while learning to become a researcher 
is supported by Bloom’s mastery learning theory. The theory 
states that with the proper supervision and enough repetitions, 
nearly anyone can achieve a high standard of performance.2 With 
an instructor to help guide the work and ensure that new ideas are 
on target, an apprenticing researcher can achieve true deliberate 
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practice, rather than continuing to make the same mistakes 
again and again. Mentors allows junior researchers to train with 
good habits as they move through the steps of completing their 
projects.3 Even with mentorship however, it can be daunting to 
embark on new projects on your own. When struggling through a 
particularly vexatious problem or just trying to stay motivated to 
keep plugging away, research can seem isolating, as though you 
are the only person struggling with how to calculate a confidence 
interval or write a compelling introduction. 

Seeking out a peer group of other junior researchers can 
offer insight, support and opportunities for collaboration. If an 
obvious peer group doesn’t exist within your own institution, 
the Internet offers the opportunity to instantly partner with 
colleagues at distant sites and benefit from networking from 
afar via Twitter or Slack.  Further, creating collaborations 
outside your institution offers the chance to eventually expand 
your research to multiple sites, increasing its potential impact. 
Wenger would call these peer groups focused on learning 
and support “communities of practice.” Members of these 
groups engage in collective education in a shared domain,4 in 
this case, research. Importantly, these communities allow for 
the participation of new members via “legitimate peripheral 
participation”; so it is not necessary to be a seasoned expert or 
full participant right away – you can work your way into the 
community of learners at a pace that feels comfortable to you, 
benefitting along the way from the wisdom of the crowd.

I’ve picked up countless lessons along the way from 
the projects I’ve completed so far. The importance of 
identifying allies within your institution, teaming up with 
accountable collaborators, choosing accomplishable goals, 
getting a statistician on board early, and writing your 
manuscript as you go are but a few of the tips that I take 
with me, and there is undoubtedly so much more to learn 
as I step into my next projects.  But don’t just take advice 
from my experiences. Dive in and turn your idea into the 
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next amazing research project and pick up your own lessons 
along the way. You’ll be happily swimming the scholarly 
seas in no time.
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Introduction: Emergency physicians encounter scenarios daily that many would consider 
“disgusting,” including exposure to blood, pus, and stool. Physicians in procedural specialties such 
as surgery and emergency medicine (EM) have lower disgust sensitivity overall, but the role this 
plays in clinical practice is unclear. The objective of this study was to determine whether emergency 
physicians with higher disgust sensitivity see fewer “disgusting” cases during training. 

Methods: All EM residents at a midsize urban EM program were eligible to complete the Disgust 
Scale Revised (DS-R). We preidentified cases as “disgust elicitors” based on diagnoses likely to 
induce disgust due to physician exposure to bodily fluids, anogenital anatomy, or gross deformity. 
The “disgust elicitor” case percent was determined by “disgust elicitor” cases seen as the primary 
resident divided by the number of cases seen thus far in residency. We calculated Pearson’s r, 
t-tests and descriptive statistics on resident and population DS-R scores and “disgust elicitor” cases 
per month.

Results: Mean DS-R for EM residents (n = 40) was 1.20 (standard deviation [SD] 1.24), significantly 
less than the population mean of 1.67 (SD 0.61, p<0.05). There was no correlation (r = -0.04) 
between “disgust elicitor” case (n = 2191) percent and DS-R scores. There was no significant 
difference between DS-R scores for junior residents (31.1, 95% confidence interval [CI], 26.8-35.4) 
and for senior residents (29.0, 95%CI, 23.4-34.6).

Conclusion: Higher disgust sensitivity does not appear to be correlated with a lower percentage of 
“disgust elicitor” cases seen during EM residency. [West J Emerg Med. 2020;21(1)87-90.]
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INTRODUCTION
Selecting a specialty is one of the most impactful 

choices a physician makes in his or her career, affecting 
lifestyle, salary, and happiness.1 Medical students are 
advised to consider the value they place on patient contact, 
longitudinal care, research, and procedural skill.2 More 
recent evidence suggests that personality may also play a 
role in specialty choice.3,4 Recently, the emergency medicine 

(EM) personality was found to be markedly different from 
that of other physicians: emergency physicians tend to be 
more vigilant, team-oriented, and pragmatic.5 

Disgust is an emotion thought to have evolved to 
encourage humans to avoid disease transmission;7 however, 
there are significant individual differences in disgust 
sensitivity.8 To successfully care for patients afflicted with 
infections, vomiting, or anogenital issues among others, 
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physicians must manage their innate disgust response by 
donning gloves, masks and gowns, or simply by accepting the 
necessity of the exposure in the name of patient care. Studies 
have previously shown that lower disgust sensitivity correlated 
with a choice of nursing or medicine over pharmacology.9 
However, not all medical specialties require equal exposure to 
“disgust elicitors,” and prior research has shown lower disgust 
sensitivity in those planning to choose a procedural specialty 
such as surgery or EM.10

While emergency physicians may have lower disgust 
sensitivity overall, it is not known whether individual 
differences in disgust sensitivity impact clinical performance 
during residency. EM residents have previously been shown 
to “cherry-pick” the patient cases that they see;11 if residents 
with higher disgust sensitivity select fewer “disgust elicitor” 
cases, they could leave training with skill and knowledge gaps 
compared to their less sensitive peers. Additionally, medical 
students considering EM may find it valuable to know whether 
their propensity for disgust could affect their future career 
success. The purpose of this study was to determine whether 
emergency physicians with higher disgust sensitivity see fewer 
“disgusting” cases during training. 

METHODS
This was a cross-sectional retrospective study conducted 

at a three-year academic, midsize city residency program in the 
midwest with 12 residents per year. Residents from graduation 
years (GY) 2018 to 2021 were eligible. Participants were asked 
to complete the Disgust Scale Revised (DS-R), a 25-item, 
validated, disgust sensitivity scale12,13 that has been shown to 
have behavioral correlates (Appendix A).14 Participants were 
informed that their results would be confidential, used for 
investigation only, and not used as part of any evaluation for 
residency.

We extracted the top 1000 ICD-10 billing codes for the last 
four years from the electronic health record (EHR). Sixty-two 
“disgust elicitors” were chosen from this list by a consensus 
group of three experienced emergency physicians based on 
likely physician exposure to phenomena generally regarded by 
the public as “disgusting,” including bodily fluids, anogenital 
anatomy, or gross physical deformity (Appendix B). Borderline 
examples such as “vomiting” were excluded as the physician 
was not guaranteed to be exposed directly to the disgusting 
attribute. Similarly, broad diagnoses such as “infected lower 
extremities” were excluded as these were felt to represent too 
wide a variation in clinical presentation, from the disgust-
eliciting purulent wound to the minimally bothersome early leg 
cellulitis.

For each resident, the “disgust elicitor” case percent was 
determined by querying the EHR for “disgust elicitor” cases 
seen as the first assigned resident over the entire course of his or 
her residency thus far, and then dividing by the total number of 
cases seen as the first assigned resident at the residency’s main 
emergency department (ED) site. Taking over care of a patient 

with a “disgust elicitor” diagnosis was not counted toward a 
resident’s total, as it was felt that the “disgust elicitor” aspect 
(e.g., rectal exam) was likely addressed by the first physician. We 
calculated a Pearson’s r between resident DS-R scores and their 
“disgust elicitor” case percent; descriptive statistics and t-tests 
were calculated on resident and population DS-R scores.15

This study was determined to be exempt by the University 
of Wisconsin IRB.

RESULTS
Of 48 eligible residents, 42 (87.5%) completed the DS-

R. One response was removed from the analysis per the 
DS-R scoring recommendations for indicating a high level 
of disgust to a distractor question; another was removed as 
the respondent could not be matched to cases. Ultimately we 
analyzed data from 40 residents, representing 84,822 total 
cases. Median DS-R in the study population was 1.18; mean 
DS-R was 1.20 (standard deviation [SD] 1.24), significantly 
less (one sample t(39) = -4.8, p<0.01; Cohen’s d effect size 
= .7756, which can be interpreted as an intermediate effect16) 
than the population mean of 1.67 (SD 0.61). Individual disgust 
scores ranged from 0.36 to 2.28.

We identified 2191 total “disgust elicitor” cases that were 
seen primarily by study participants, representing 2.6% of 
the total cases. We found no correlation (r = -0.04) between 
“disgust elicitor” case percent and DS-R scores. See Table 1 
for “disgust elicitor” cases broken down by each class. There 
was no significant difference (p = 0.56) between the mean 
DS-R scores for junior (graduation year [GY] 2020 and 2021) 
residents (31.1, 95% CI, 26.8-35.4) and for senior (GY2018 
and GY2019) residents (29.0, 95% CI, 23.4-34.6).

DISCUSSION
Our study suggests that greater disgust sensitivity does 

not correlate with a lower percentage of “disgust elicitor” 
cases seen by EM residents during their training. Consistent 
with prior research, disgust sensitivity was lower among EM 
residents compared with population means.10 Furthermore, 
disgust sensitivity was not significantly different between 
junior and senior residents.

There are several plausible explanations why there was no 
negative correlation between disgust sensitivity and “disgust 
elicitor” cases seen by EM residents. This could be due to an 
expectation that EM residents assign themselves to the next 
patient to be seen as determined by acuity or length of stay. 
Resident biases against “disgusting” chief complaints may be 
masked by the desire to conform to expectations of assigning 
oneself to the patient “next to be seen.” However, this idea is 
not supported by previous findings on EM resident “cherry 
picking.”11 Alternatively, physicians choosing EM may 
already meet a threshold for tolerance of “disgusting” cases 
that renders preference against individual patient presentations 
moot.

We did not see evidence in our study for lower overall 
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disgust sensitivity for residents with additional years of 
training. A previous pilot study suggested that exposure could 
decrease disgust sensitivity,17 but it is possible that disgust 
sensitivity is more innate than malleable. Alternatively, 
residents’ disgust sensitivity could have been previously 
lowered by exposure during medical school, with floor effects 
preventing subsequent lowering during residency. The time 
course measured by this study may also have been too short 
to detect an effect if disgust sensitivity decreases over years 
of exposure to disgusting stimuli instead of weeks or months; 
this represents an avenue for future research.

While EM residents overall had a significantly lower 
disgust sensitivity than the general population, it is interesting 
to note that there was significant individual variation. Several 
residents, including two recent chief residents, had disgust 
sensitivity significantly higher than the population average. 
While this too represents an area for further study, it suggests 
that low disgust sensitivity is not a prerequisite for success 
in the field of EM. Future researchers may be interested 
to investigate the whether sustained exposure to “disgust 
elicitors” in residents with high disgust sensitivity has the 
potential to contribute to burnout.

LIMITATIONS
Our study has several important limitations. This was a 

single-site study with a relatively small sample size. The DS-R 
results were confidential but not anonymous due to the need 
to match with cases, which may have affected how willing 
residents were to answer honestly. Although we attempted 
to choose cases that guaranteed residents were exposed to a 
“disgust elicitor,” as this was a retrospective chart review, 
cases were not individually probed to determine the extent of 
residents’ actual exposure to “disgusting” stimuli. The “disgust 
elicitor” cases selected also may have systematically missed 
relevant exposures; for example, tracheostomy problems or 
ophthalmologic complaints may induce significant disgust in 
certain clinical circumstances, or in certain individuals and not 
in others. 

The cases identified for this study were from the EHR 
system used at the main hospital site. Residents also rotate 
at several other clinical sites, including the Veteran’s Affairs 
hospital, an unaffiliated community site, and on electives 
at various global health sites. As such, we were unable to 

account for the complete range of clinical exposures during 
residency. The unpredictable nature of the ED clinical 
environment overall means that some residents may have 
had greater opportunities to see patients with “disgusting” 
complaints than others. Similarly, residents may have had 
other exposure to disgust elicitors prior to residency in careers 
such as nurse, ski patroller, or emergency medical technician. 
Other life experiences such as raising children or caring 
for older adults may have also exposed residents to disgust 
elicitors. Despite the difficulty of quantifying the nature of 
these experiences, it is possible that they may have exerted a 
global effect on our results.

CONCLUSION
Our study confirms that EM resident physicians as a group 

have a lower disgust sensitivity compared with the general 
population. However, a higher individual disgust sensitivity 
does not correlate with a lower percentage of “disgust elicitor” 
cases seen. Medical students who are considering EM but are 
wary because of their sensitivity to “disgust elicitors” may 
be reassured that low disgust sensitivity does not appear to be 
required for success in EM.

GY2021 GY2020 GY2019 GY2018

Total cases seen (95%CI) 434 (170-698) 1566 (1153-1978) 2839 (2127-3552) 3529 (2907-4152)

Number of "disgust elicitor" cases (95% CI) 13 (2-24) 43 (29-57) 71 (46-96) 89 (59-119)

Percent of "disgust elicitor" cases (95% CI) 3.0% (1.8-4.2) 2.8% (2.1-3.4) 2.5% (1.8-3.3) 2.5% (1.9-3.1)

Table 1. Total cases seen by each class, with number and percent of “disgust elicitor” cases.

CI, confidence interval; GY, graduation year. 
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Introduction: A barrier to cardiopulmonary resuscitation (CPR) training in low-income countries is limited 
resources. Our goal was to build a CPR training model of simple design that would provide a good 
feedback system.

Methods: We developed a low-cost, Basic Life Support training manikin made entirely of natural rubber. 
Our in-house manikin provides feedback when performing correct chest compression and rescue 
breathing. The properties of the manikin were tested using simulated chest compression in a laboratory 
and compared with a commercial manikin. Forty healthy nurse volunteers with CPR experience 
performed CPR in both types of manikins and responded to questionnaires.

Results: A tensile test in a laboratory demonstrated that both types of manikins had acceptable ranges 
of properties for real-situation CPR in cardiac arrest patients. There were no differences in aesthetic 
properties, and the manikins felt to the volunteers like a real patient when they were performing chest 
compression. The feedback response was clear when chest compressions and rescue breathing were 
performed correctly, and the overall satisfaction with the manikin was good. In addition, the mean scores 
in terms of the manikin feeling like a real patient when performing rescue breathing and the positive 
feedback from the rubber manikin were statistically higher than those for the commercial manikin 
(p=0.001 vs. p=0.023).

Conclusion: The in-house developed CPR manikin employing real-time feedback by simple 
mechanics is effective compared with a commercial manikin. The advantage of our manikin is that 
it is easy to build and costs substantially less than a commercial manikin. The use of an in-house 
developed manikin could make effective CPR training more available in limited-resource areas. [West J 
Emerg Med. 2020;21(1)91-95.]

Prince of Songkla University, Department of Orthopedics, Faculty of Medicine, 
Songkhla, Thailand
Prince of Songkla University, Department of Materials Science and Technology, 
Faculty of Science, Songkhla, Thailand

*

†

INTRODUCTION
Cardiopulmonary resuscitation (CPR) is a lifesaving skill 

used in many situations such as drowning and acute cardiac 
arrest due to heart disease. Basic CPR, which is performed 
with chest compressions and rescue breathing, increases the 
chance of survival.1 The CPR technique performed properly 
can save lives, especially within four minutes after the cardiac 
arrest.2,3 A study reported that the early initiation of CPR by 
bystanders was associated with a good outcome.4 Therefore, 

everyone should have the proper knowledge and skills to 
perform CPR, especially physicians, nurses, and paramedics.

The key to success of CPR is proper training, which 
provides the learner with Basic Life Support (BLS) knowledge 
and the opportunity to practice the needed skills. Skill 
development is achieved by practicing CPR on manikins that 
simulate the human body. Over the past 50 years, the number 
of CPR training sessions for the general public has increased.5 
A study reported that 65% of the population in the United 
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Population Health Research Capsule

What do we already know about this issue?
Cardiopulmonary resuscitation (CPR) skill 
development is achieved by practicing CPR 
on manikins that simulate the human body.

What was the research question?
Our goal was to build a low-cost CPR 
training model of simple design that would 
provide a good feedback system.

What was the major finding of the study?
We designed an in-house developed manikin 
for CPR training that provides real-time 
feedback using simple mechanics and has a 
low manufacturing cost.

How does this improve population health?
The use of our in-house developed manikin 
could make effective CPR training more 
available in limited-resource areas.

States (U.S.) had received CPR training at some point in 
their lifetime.6 However, one study in Pakistan reported that 
only 37% of medical students had even a basic knowledge of 
CPR.7 We wanted to produce a cost-effective CPR training 
model of simple design that could teach proper CPR with 
a good feedback system that responded to the correct CPR 
maneuvers. Our aim is to make CPR manikins more available 
in limited-resource areas.

METHODS
Design

We developed an in-house, low-cost, BLS training 
manikin made entirely of natural rubber. The manikin 
provides feedback when the user performs chest compressions 
and rescue breathing correctly. We are making this [patent-
pending] intellectual property available at no charge for non-
profit proposes to those who request it from us. 
A durable, natural rubber film sheathes the outside of the 
manikin, which is the same size as an adult body from head 
to waist. The inside of the manikin is made from natural 
rubber foam that consists of two types of material: 1) the first 
material, in the center of the chest, is a very elastic, high-

density rubber that simulates the heart;; and 2) the remainder 
of the manikin is made of low-density natural rubber foam to 
form the head, neck, and body (Figure 1).

Inside the rubber that forms the heart, a twin air-
space mechanism reacts to chest compressions. As chest 
compression is performed, the upper air space collapses. At a 
chest compression depth of 1-2 inches, the bottom air space 
collapses and releases air through a tube that leads to the 
outside of the manikin, and a whistle at the opening makes a 
sound (Figure 2).

The mouth of the manikin is open. Its back and the back 
of the head are flat. The neck is curved and concave with 

Figure 1. The cardiopulmonary resuscitation manikin consists of 
a high-density and highly elastic rubber to serve as the heart (H), 
and low-density foam rubber to form the head, neck, and body (L).

Figure 2. A, B, C, and D show the rubber foam cardiac 
mechanism: A) U = upper air space, L = lower air space, T = tube, 
W = whistle; B) cross-section of the pressure-sensing mechanism, 
U = upper air space, L = lower air space; C) beginning of chest 
compression; D) 1-2 inch depth of chest compression.

a tilted occiput. In the innermost part of the manikin’s oral 
cavity, a tube connects the mouth to a space at the back of 
the manikin’s head where a whistle is installed. The whistle 
makes a sound while the user is blowing into the mouth of 
the manikin (Figure 3). The detailed process of building this 
manikin is described in the Appendix.
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Figure 3. A and B show the mechanism that senses the 
breathing: O = oral cavity; T = tube; W = whistle. A) Blowing into 
the mouth without the chin lift maneuver limits the sound from the 
manikin; B) A loud whistle sound is produced when blowing into 
the mouth after the chin lift maneuver.

Compression Test
This study was approved by the Ethics Committee and the 

Institutional Review Board of the Faculty of Medicine, Prince of 
Songkla University, Thailand. The natural rubber properties of 
the CPR manikin were tested in a laboratory using a simulated 
chest compression, universal testing machine (Zwick/Roell Z010; 
Zwick GmbH & Co, Ulm, Germany). To evaluate the tensile 
strength of the materials, chest compression was performed on 
both a commercial manikin (Prestan Adult Manikins, Prestan 
Products, LLC, Ohio, USA) and the natural rubber manikin that 
we developed in-house. The testing demonstrated that when both 
manikins (Figure 4) were compressed to a depth of 1.5 inches, 
the materials of both were in an acceptable range of a real CPR 

Figure 4. Prestan adult manikin (A) and natural rubber manikin (B).
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Figure 5. Tensile test results of simulated chest compression.

situation in cardiac arrest patients (155-443 Newtons in males, 
and 123-327 Newtons in females)8 (Figure 5).

CPR Test
Forty healthy nurses, aged 20-50 years, volunteered for 

the CPR test. All of them had real-life CPR experience and no 
morbidities that would have limited their performance of CPR on 
the manikins. The volunteers were randomized into two groups 
by opaque envelopes containing a computer-generated sequence. 
The first group of 20 volunteers performed CPR on the rubber 
manikin using both chest compression and rescue breathing 
at a ratio of 30:2 (5 cycles), and then did exactly the same on 

the commercial manikin. The second group of 20 volunteers 
performed CPR following the same steps as the first group but 
performed CPR on the commercial manikin first and then on the 
natural rubber manikin. We collected data from the volunteers 
using a self-reported questionnaire on which they responded to 
questions about the appearance, response, and feedback of the 
two manikins, as well as the volunteers’ overall satisfaction with 
the manikins. The questionnaire for each manikin was completed 
immediately after CPR on each manikin.

Statistical analysis
We performed the statistical analysis using the R software 

version 3.1.0 (R Foundation for Statistical Computing, Vienna, 
Austria). Using Student’s t-test, we analyzed the continuous data 
of the rubber manikin and the imported commercial manikin to 
detect differences. Statistical significance was assumed if p<0.05.

RESULTS
The feedback data of the volunteers are shown in Table 1. 

There were no differences in terms of appearance with users 
reporting that the manikin felt like a real patient while they were 
performing chest compression. The volunteers also reported 
satisfaction with the in-house manikin’s positive feedback 
response when chest compression was correctly performed, and 
they reported overall satisfaction with the manikin (p=0.42, 0.83, 
0.88, and 0.12, respectively). However, the mean score regarding 
the manikin feeling like a real patient while performing rescue 
breathing was statistically significantly higher for the in-house 
developed manikin (p = 0.001), as was the mean score of positive 
feedback (p = 0.023).

DISCUSSION
Effective CPR increases the chance of survival in cardiac 

arrest patients by two- to three-fold if CPR is done immediately 
after cardiac arrest.9–12 Participation in a CPR training program is 
key to successfully learn and/or improve the skills of healthcare 
workers. But it is also important that the general population 
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Table 1. Results of simulated cardiopulmonary resuscitation (CPR) from both types of manikin.
Rubber Commercial P value

Appearance
     Aesthetic properties 4.18 (0.71) 4.05 (0.78) 0.42
Chest compression 
     Feels like a real patient 4.15 (0.66) 4.13 (0.76) 0.83
     Response when performing correct CPR 3.98 (0.77) 4.00 (0.75) 0.88
Rescue breathing
     Feels like a real patient 4.13 (0.69) 3.65 (0.77) 0.001
     Response when performing correct CPR 4.18 (0.81) 3.80 (0.85) 0.023
Overall satisfaction 4.10 (0.59) 3.90 (0.71) 0.12

Data are presented as mean and standard deviation.

have the knowledge and skills to perform CPR, in the event that 
a bystander is the first responder. To this end, many learning 
tools have been introduced over the last decade including self-
instruction13 and simulation.14 To improve the quality of training, 
a manikin needs to feel like a real human and provide a real-
time feedback system when the learner is performing CPR.15 
Our study reports the results of the testing of the properties and 
performance of an in-house developed, rubber CPR manikin. The 
tensile strength was tested using a chest compression mechanism. 
Nurses with CPR experience performed chest compressions and 
rescue breathing on both the commercial, imported manikin and 
the rubber manikin. 

Many manikins on the market have electronic systems to 
provide real-time feedback when users apply the correct chest 
compression force. The feedback systems include a computer 
monitor screen or a light that indicates correct compression. 
In rescue breathing, some manikins use chest expansion as 
a feedback response. In our study, we developed a low-cost 
CPR manikin of simple design. It provides real-time feedback 
responses via whistling sounds when the trainee performs chest 
compression and rescue breathing correctly. The sounds are 
caused simply by air passing through a whistle, a simple design 
that substantially reduces the cost of manufacturing. We believe 
that the development of this low-cost CPR manikin can expand 
or make CPR training more readily available in areas or countries 
with limited resources.

The cost breakdown of the rubber manikin can be 
categorized into the price of the raw materials, the fiberglass 
mold, and the fabrication of the rubber foam. The raw material 
is latex, which is not expensive and is readily available in many 
countries. Moreover, the fiberglass mold is simple and cheap. 
Lastly, the fabrication of rubber foam is not complicated; it 
does not require a lot of technical knowhow or technologically 
advanced equipment and/or facilities. Furthermore, the 
technology required for the production of this manikin can be 
easily transferred to small and medium-size enterprises. In our 
setting, the cost of the low-fidelity natural rubber CPR manikin 
under study was about 100 U.S. dollars. Meanwhile, the cost of 

the commercial product used for comparison in this study was 
about 400 U.S. dollars. 
 
LIMITATIONS

Some limitations of this study need to be acknowledged. First, 
we performed the comparison with only one type of commercial 
CPR manikin that was available in our hospital. The costs of other 
commercial products in Thailand are shown in the appendix. 
Second, this study could not blind the volunteers to the manikins 
tested (ie, they were aware of which manikin was which). 

CONCLUSION
We designed a low-cost manikin for CPR training that 

provides real-time feedback using simple mechanics and has a 
low manufacturing cost. We believe that, based on this model for 
creating a low-cost manikin, this concept could be expanded on 
for other training venues.
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INTRODUCTION
Applying for residency in emergency medicine (EM) 

is a highly consequential process that fourth- year medical 
students undergo every year in order to determine where they 
will undertake specialty training.1 This, in many cases, sets the 
direction for the rest of their career. The current application 

University of Wisconsin School of Medicine and Public Health, Berbee Walsh Department 
of Emergency Medicine, Madison, Wisconsin 

Introduction: The National Residency Matching Program (NRMP) allows post-interview contact 
between residency applicants and residency programs. Thank-you communications represent 
one of the most common forms, but data on their value to applicants and program directors (PD) 
are limited. The objective of this study was to assess the effect of thank-you communications on 
applicant- and residency-program rank lists.

Methods: Two anonymous, voluntary surveys were sent after the 2018 NRMP Match, one to 
applicants who were offered an interview at a single academic site in the 2017-2018 Match cycle, 
and one to EM PDs nationwide. The surveys were designed in conjunction with a nationally-
recognized survey center and piloted and revised based on feedback from residents and faculty.

Results: Of 196 residency applicants, 97 (49.5%) responded to the survey.  Of these, 73/95 (76.8%) 
reported sending thank-you communications. Twenty-two of 73 (30%) stated that they sent thank-you 
communications to improve their spot on a program’s rank list; and 16 of 73 (21.9%) reported that they 
changed their rank list based upon the responses they received to their thank-you communications. 
Of 163 PDs, 99 (60.7%) responded to the survey. Of those PDs surveyed, 22.6% reported that an 
applicant could be moved up their program’s rank list and 10.8% reported that an applicant could move 
down a program’s rank list based on their thank-you communications (or lack thereof).

Conclusion: The majority of applicants to EM are sending thank-you communications. A 
significant minority of applicants and PDs changed their rank list due to post-interview thank-you 
communications. [West J Emerg Med. 2020;21(1)96–101.]

process demands significant time and energy and, for the 
average applicant, costs more than $8000.2 On average, each 
EM residency applicant sends out applications to 41 programs 
and attends 13 interviews.3 After each interview day, many 
applicants set aside time for yet another task: sending thank-you 
communications to those programs at which they interviewed.4
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Educational Research Capsule Summary

What do we already know about this issue?
The National Residency Matching Program 
allows post-interview contact between 
residency applicants and programs and thank-
you communications represent one of the most 
common forms.

What was the research question?
What is the effect of thank-you communications 
on applicant and residency-program rank lists?

What was the major finding of the study?
Many applicants and program directors changed 
their rank list based on post-interview thank-you 
communications and the responses to them.

How does this improve population health?
This study helped to provide information 
on the utility on sending thank-you 
communications, a common convention in the 
post-interview process. 

The National Residency Matching Program (NRMP) 
allows post-interview contact between applicants and 
programs but requires that both parties follow a specific 
code of conduct.5 Recognizing that applicants represent 
a potentially vulnerable population, the code states that 
programs may not engage in communication that reveals 
or influences rank lists. Despite this, post-interview 
communication has been shown on multiple occasions to 
influence how an applicant ranks programs.4,6,7 Previous 
work has shown that most applicants were contacted in some 
form by programs and that they were glad to receive such 
communication.8 Despite the absence of any clear evidence 
in favor of the practice, medical students applying to EM 
residency are usually advised by clerkship directors and 
faculty mentors to communicate their thanks to programs.9 
However, it is currently unknown whether the practice benefits 
applicants or programs.  

While previous studies have examined the impact 
of post-interview contact (including return visits to an 
institution, or “second looks,” phone/email correspondence, 
etc) from residency programs, no previous work has 
focused solely on the impact of post-interview thank-you 
communications in EM on both applicant and program rank 
lists. The goal of this study was to define current applicant 
thank-you communication practices, how these thank-you 
communications are perceived by program directors (PD), and 
whether applicants are influenced by responses to them. 

METHODS
Study Design

This was a cross-sectional study that surveyed two separate 
but complementary populations. One survey was administered 
to all applicants to our institution’s EM residency program who 
were offered an interview in the 2017-2018 NRMP cycle. A 
second survey was administered to a list of EM PDs compiled 
from information abstracted from a database created by members 
of the Council of Emergency Medicine Residency Directors 
(CORD). This data was further improved upon by assessing 
publicly available PD contact information obtained from EM 
residency program websites. We used survey methodology 
because the questions being studied could not be adequately 
answered by looking at reported Match data alone; so we sought 
to explore the opinions of the applicants and PDs.10

Study Setting and Population
The applicant arm of the study was conducted at a three-

year academic EM residency program that currently offers 
12 postgraduate year (PGY)-1 positions. All applicants who 
applied to our program during the 2017-2018 NRMP application 
cycle and received an offer to interview (regardless of whether 
they accepted the interview offer) were eligible to participate 
in the applicant arm of the study. All current allopathic EM 
PDs nationwide were eligible for the PD arm. Of the 220 EM 

programs that participated in the 2017-2018 NRMP Match, 163 
had contact information from their PD available from the CORD 
data and/or from their program’s website and were emailed the 
survey.1 The decision to deploy the survey only to allopathic PDs 
was done to keep the two surveyed populations complementary 
to each other, as the study institution did not offer an interview to 
any osteopathic students during this application cycle.

Survey Development
To our knowledge, there are no prior surveys with validity 

evidence that answered the questions we sought to explore in our 
study. Therefore, two new instruments were created. The survey 
instruments used in our study were designed in conjunction with 
our university’s survey center. This research organization operates 
with a budget of over $6 million annually and has a well-
established history of surveying physicians by web.11 The survey 
instrument for the applicant arm (Appendix 1) was designed to 
incorporate multiple-choice and Likert-scale questions to assess 
whether applicants sent thank-you communications, what form 
these thank-you communications took (email, paper, etc.), why 
they sent them, and what influence the responses to them had 
in the post-interview period. The survey instrument of the PD 
arm (Appendix 2) also incorporated multiple-choice and Likert-
scale questions to assess how thank-you communications from 
applicants were received and how they affected their program’s 
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rank list (if at all). The survey instruments were first developed 
and then reviewed and edited by EM education research faculty 
at our institution. This process of review was undertaken to 
enhance the content validity of the surveys. We performed two 
separate pilot surveys to attempt to increase clarity and reduce 
response biases. The applicant instrument was piloted on current 
PGY-1s at our training program, as they were closest to the 
survey’s target population. The PD instrument was piloted on EM 
education faculty. We made final revisions based on comments 
from the pilot populations prior to survey distribution to enhance 
response process validity.

Study Protocol
Participants in both arms were invited to complete an 

anonymous and voluntary survey via the provided email 
addresses in their Electronic Residency Application Service 
(ERAS) application (applicants) and a database our program 
keeps of current residency PDs. In an effort to reduce the 
potential for influencing the responses from applicants or 
changing their own NRMP rank list, the applicant arm of the 
survey was distributed after the 2018 NRMP Match date. The 
survey was administered online using Qualtrics (Provo, UT). The 
overall response rate of both surveys used the second definition 
of response rate provided by the American Association for 
Public Opinion Research.12 Participants were allowed to skip any 
question they did not wish to answer. Two reminder emails were 
sent at approximately two-week intervals. The study design was 
determined to be exempt by our institutional review board.

We calculated descriptive statistics using Qualtrics. A 
wave analysis following the final reminder email to assess for 
nonresponse bias was calculated on the applicant survey for 
the questions, “Did you send thank-you communications to 
any programs after interview day?,” and “Did you ever adjust 
your rank list based on how programs responded to these thank-
you communications?” A second-wave analysis following 
the final reminder email was performed on the PD survey for 
the questions of “Does an applicant ever move UP your rank 
list because of their thank-you communication following the 
interview day?” and  “Does an applicant ever move DOWN 
your rank list because of their thank-you communication or lack 
of thank-you communication following the interview day?” 
These questions were selected as they were felt to have the most 
impact for readers. These wave analyses assumed a response of 
YES=1 and NO=0 for each question. For both sets of analyses, 
the responses following the final reminder email were used as a 
proxy for nonresponders.13

RESULTS
Applicant Survey

Overall, 97/196 (49.5%) applicants responded to the 
survey. Given that not all applicants responded to each 
question, the percentages reported are based on the total 
number of responses for each question individually.  Of the 

97 applicants who responded, the majority (76.8%) reported 
sending thank-you communications to at least one program. 
The nonresponse bias (NRB) for this question was calculated 
via wave analysis at 0.088. Nearly all of them communicated 
their thanks via email (87.7%), while the remaining applicants 
sent written letters. None of the responders communicated 
their thanks via phone call. Figure 1 shows the reasons 
applicants gave for communicating their thanks (respondents 
could supply more than one answer). A total of 19.2% of 
applicants responded that they received responses to their 
thank-you communications “almost always,” and a further 
56.2% received responses either “often” or “sometimes.” The 
majority of applicants (56.2%) reported spending at least 15 
minutes on their thank-you communications per program, and 
8.3% reported spending greater than 45 minutes per program. 
Finally, more than a fifth (21.9%) reported that they changed 
their rank list based on the responses they received to their 
thank-you communication (NRB = 0.043).

Program Director Survey
Of the PDs surveyed, 99/163 (60.7%) responded at least 

partially. As with the applicant survey, the percentages are 
reported based on the total number of responses for each 
question. Of these, 39.5% reported responding to thank-you 
communications from applicants “often” or “always.” Nearly 
half of them (45/91; 49.5%) also reported personalizing their 
responses to individual applicants (Figure 2). When asked if 
applicants moved up their program’s rank list based on thank-
you communications, 21/93 (22.6%) responded “yes” (NRB 
= 0.018). Of the PDs who answered “yes,” 14/21 (66.7%) 
reported that an applicant could expect to move up six or more 
positions on the rank list. 

A total of 10/93 (10.8%) reported that an applicant could 
potentially move down on their rank list based on their thank-you 

Figure 1. Reasons reported by applicants for sending thank-you 
communications.
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communications (or lack thereof) (NRB = 0.048). Of these 10 
PDs, 6/10 reported that applicants could move down six or more 
positions. More than half of the PDs (22/26; 84.6%) who stated 
that applicants could change position on the rank list based on 
their thank-you communication considered specific content of 
the thank-you communication to be important (Figure 3).  In this 
same cohort of PDs, most (18/26; 69.2%) reported that the form 
of the thank-you communication (email, written, etc.) “rarely” 
or “never” affected how an applicant moved positions on their 
program’s rank list. However, the majority of PDs (61/78; 78.2%) 
reported that they preferred email, while the remainder preferred 
written communication (21.8%).

DISCUSSION
Within the respondents to our survey (49.5% of the survey 

population), who represent a single three-year academic residency 
program in the Midwest, most applicants reported sending thank-
you communications. Within this same group, those who sent 
thank-you notes reported changing their rank lists based on the 
program’s response to their notes. The most common reason 
for sending these thank-you communications was reported to 
be courtesy. Although this rationale may demonstrate positive 
personal character and sending thank-you communications may 
even portend a favorable residency outcome,13 a large number 
of applicants believed that sending thank-you communications 
would have a positive impact on their relationship and standing 
with a residency program. While it is known that the majority of 
residency applicants are sending thank-you communications, a 
reported effect on both applicant and program rank lists in EM 
has not been shown previously.  

The strategy of writing thank-you communications to 
programs to boost an applicant’s competitiveness seems at least 
somewhat effective given that the specific content of thank-
you communications is highly rated as a factor affecting rank 
list movement by PDs. There are no official “best practices” 

regarding how post-interview thank-you communication should 
be formatted apart from the mandate from the NRMP that 
“Program Directors shall not solicit or require post-interview 
communication from applicants, nor shall program directors 
engage in post-interview communication that is disingenuous 
for the purpose of influencing applicants’ ranking preferences.”5 

Applicants have few resources to assist them, with unofficial 
“Application Guides”14-16 from faculty and blogs, which rely 
on anecdotal evidence, serving as the primary guideposts. It is 
interesting to note that, despite the Match Code of Conduct policy 
of not soliciting or requiring post-interview communication form 
applicants, it appears that not writing thank-you communications 
is used in the rank list decision-making by programs, which could 
be construed as a policy violation.   

The amount of applications and interviews per EM 
residency applicant is increasing, with the average allopathic 
United States senior applying to 41 programs and attending 
13 interviews.2 Due to the low likelihood that any individual 
thank-you communication influences a desired program’s 
rank list enough to turn an applicant’s non-matchable rank 
into a matchable one, the potential time-cost of thank-you 
communications initially appears unfavorable for the applicant 
compared to the small likelihood of potential benefits. However, 
a significant minority of PDs reported that an applicant’s thank-
you communication could significantly affect the applicant’s 
rank position. Therefore, our data suggest that an applicant’s 
reported goal of writing thank-you communications to give 
their application a boost on the rank list is grounded in some 
truth. Given the high stakes of the application process and the 
substantial time, financial, and personal investment involved 
in the residency application process, candidates will likely 
continue to send thank-you communications if there is any 
possibility of influencing their rank list position. Programs that 
do not consider thank-you communications when adjusting their 
rank list may potentially save applicants time and effort if they 
are forthcoming about discouraging thank-you communications 
in the post-interview period.

Nearly a quarter of applicants reported changing their 
rank lists due to the responses they received from thank-you 
communications. This proportion is similar to other previously 
published work on post-match applicant surveys.7,17,18 Our survey 
did not specifically investigate the content of these responses 
and how residency applicants were using them to make rank 
list decisions nor how the absence of responses affected an 
applicant’s decision to rank a program. It is possible that 
receiving these responses reinforces connections made during the 
brief interview day and could subconsciously make applicants 
feel as if they “fit in” better with a particular program.

“Fit” has been demonstrated previously as one of the most 
important factors in program selection by applicants.19 It is 
also possible that applicants perceive responses to thank-you 
communications as an indicator that they were seen favorably 
by the program, despite the fact that many PDs are responding 

Figure 2. Reported rate of tailored responses to thank-you 
communications by program directors.
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to the majority of the thank-you communications sent to them. 
Although our study did not specifically address whether a PD was 
more likely to send a response to thank-you communications to a 
competitive applicant over a non-competitive one, this question 
could represent an avenue of further investigation. Conversely, 
if applicants are changing their rank lists based on how thank-
you communications affect their perceived likelihood to match 
at a given program, this suggests a potentially concerning 
misunderstanding of the stable marriage algorithm used for the 
NRMP Match, another potential avenue for further research.

There is also a population of EM PDs identified by this study 
who view applicants that do not send thank-you communications 
unfavorably. It is possible that programs take a lack of thank-you 
communications as a statement of disinterest from the applicant, 
which is supported by our data from the PD survey. Given 
the variation in how thank-you communications are received 
by programs, establishing more consistent standards around 
disclosure of how post-interview contact may or may not affect 
their chances of matching may benefit applicants to EM. 

LIMITATIONS
The applicant arm of the study represented responders to 

a single three-year academic center in the Midwest. Therefore, 
certain applicants, such as those desiring community/county 
programs or a different geographic region, may not be 
represented in our data, which could introduce bias. As discussed 
above, not all allopathic EM PDs were represented in the PD arm 
of the study, as a number of current PDs’ contact email addresses 
were not available or current; therefore, they were not included in 
the study. Use of the survey format, although overall appropriate 
for the questions being studied, did not allow for two-way 
communication and clarification of responses. Because we did 
not collect demographics in our survey to preserve anonymity, 
we could not determine whether specific factors, such as age or 
geography, influenced applicants’ propensity to write thank-you 
communications or PD responses to thank-you communications. 

However, not collecting demographic data had the side effect of 
making it more difficult to assess for nonresponse bias. 

Although we collected data from a reasonably large number 
of applicants, the study period was only one year and from a 
single institution; thus, it is possible that respondents differed 
systematically from non-respondents, which, by definition, 
increases the potential for nonresponse bias. Questions, such 
as those specifically asking how many spots up or down an 
applicant moves on their program’s rank list may be limited by 
availability and recall bias. The response rate, particularly that of 
the applicant arm, was low, subjecting the study to potential bias. 
However, this is a well-recognized problem with online surveys 
targeting physician populations and our response rates are in line 
with many similar online surveys based on previously published 
data.11,20,21 The wave analysis did not show a considerable amount 
of calculated NRB in the selected questions, which suggests that 
nonresponders did not differ significantly from responders to 
the surveys. However, it is possible that there is some degree of 
nonresponse bias present as proxies (third-wave responders) were 
used for nonrespondents.13

CONCLUSION
The majority of applicants to emergency medicine are 

sending thank-you communications to programs, although 
a considerable portion (>20%) do not send any. Based on 
our data a small but notable portion of both applicants and 
programs are willing to change their rank lists based on thank-
you communications and the responses to them. Clear “best 
practices” are not defined by this study; however, it seems that 
emailed thank-you communications with attention to well-
crafted content are seen favorably by a subset of PDs. Future 
work could focus on establishing best practices for applicants 
and programs and further elucidating the causes of practice 
variability in thank-you communications.
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BACKGROUND
Newborn deliveries complicated by shoulder dystocia 

and the need for neonatal resuscitation occur rarely in the 
emergency department (ED), but managing these cases are 
essential skills for emergency physicians. Shoulder dystocia 
occurs as infrequently as 0.2% of vaginal deliveries in 
obstetrical literature.1 Given that a small percentage of total 
deliveries occur in the ED, it is uncommon for emergency 
medicine (EM) residents to manage shoulder dystocia in the ED 
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Introduction: Newborn delivery and resuscitation are rare, but essential, emergency medicine (EM) 
skills. We evaluated the effect of simulation on EM residents’ knowledge, confidence, and clinical skills 
in managing shoulder dystocia and neonatal resuscitation.

Methods: We developed a novel simulation that integrates a shoulder dystocia with neonatal 
resuscitation and studied a convenience sample of EM residents. Each 15-minute simulation was run 
with one learner, a simulated nurse, and a standardized patient in situ in the emergency department. 
The learner was required to reduce a shoulder dystocia and then perform neonatal resuscitation. 
We debriefed with plus/delta format, standardized teaching points, and individualized feedback. We 
assessed knowledge with a nine-question multiple choice test, confidence with five-point Likert scales, 
and clinical performance using a checklist of critical actions. Residents repeated all measures one year 
after the simulation. 

Results: A total of 23 residents completed all measures. At one-year post-intervention, residents 
scored 15% higher on the knowledge test. All residents increased confidence in managing shoulder 
dystocia on a five-point Likert scale (1.4 vs 2.8) and 80% increased confidence in performing neonatal 
resuscitation (1.8 vs 3.0). Mean scores on the checklist of critical actions improved by 19% for shoulder 
dystocia and by 27% for neonatal resuscitation.

Conclusion: Implementing simulation may improve EM residents’ knowledge, confidence, and clinical 
skills in managing shoulder dystocia and neonatal resuscitation. [West J Emerg Med. 2020;21(1)102–107.]

during their training.2 About 10% of neonates require support, 
and about 1% require resuscitation.3 ED deliveries have a 
higher associated morbidity and may be more likely to require 
resuscitation; however, performing neonatal resuscitation in the 
ED is a rare event for individual providers.4 

The Accreditation Council for Graduate Medical 
Education (ACGME) requires EM residents to perform 10 
low-risk, normal spontaneous vaginal deliveries to graduate. 
There are no formal teaching requirements, however, 
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for difficult deliveries, such as deliveries complicated 
by shoulder dystocia.5 A recent needs assessment of EM 
residents demonstrated a lack of knowledge and comfort 
in obstetrical emergencies, indicating a need for increased 
education in this area.6 A survey of EM program directors 
(PD) supported these findings, identifying a lack of formal 
education in obstetrics and a concern from PDs about their 
graduating residents’ level of preparedness for obstetrical 
emergencies, specifically for shoulder dystocia.7 In a needs 
assessment of our own residency, we found that 75% of 
graduating residents lacked confidence in their ability to 
manage difficult deliveries. 

There is no ACGME educational requirement for EM 
residents to learn neonatal resuscitation.5 Although residents 
become certified in Advanced Cardiac Life Support and 
Pediatric Advanced Life Support, most do not take the 
Neonatal Resuscitation Program (NRP), the equivalent 
course for neonatal resuscitation. A recent trial showed 
that EM residents lack confidence in leading neonatal 
resuscitations.8 A needs assessment of our residency found 
that all graduating residents lacked confidence in leading 
neonatal resuscitations.

Simulation can help fill in training deficits where clinical 
exposure is rare. Obstetrics and gynecology research has 
demonstrated the utility of simulation to teach and maintain 
knowledge, confidence, and clinical skills for difficult 
deliveries.9,10 Pediatrics literature also shows an improvement 
in confidence after simulation of neonatal resuscitation.11 A 
recent randomized control trial of EM residents demonstrated 
that a simulation curriculum could improve clinical 
performance of neonatal resuscitation.8 Another study showed 
that simulation training could improve EM faculty knowledge 
of neonatal resuscitation.12 

Only one published study has combined shoulder dystocia 
and neonatal resuscitation in the same simulation case. That 
study evaluated the feasibility and clinical accuracy of a 
simulation case designed for medical students that combined 
a shoulder dystocia with neonatal resuscitation.13 We are 
not aware of any studies that combine delivery complicated 
by shoulder dystocia with an infant born requiring neonatal 
resuscitation in a simulation for EM residents despite the need 
for emergency physicians to integrate these two skills in real 
patient encounters. 

The Society for Academic Emergency Medicine (SAEM) 
Technology in Medical Education Committee consensus group 
recommended precipitous and difficult vaginal deliveries, as 
well as newborn resuscitation, as high‐priority areas of EM 
training.14 

OBJECTIVES
This study seeks to evaluate whether an in situ simulation 

can improve EM residents’ knowledge, confidence, and 
clinical skills in performing maneuvers to reduce a shoulder 
dystocia and then leading a neonatal resuscitation.

CURRICULAR DESIGN
There is no standard education that teaches EM residents 

how to manage difficult deliveries, such as deliveries 
complicated by a shoulder dystocia, or to lead a neonatal 
resuscitation. We conducted a needs assessment of eight 
graduating postgraduate year (PGY) 4 residents’ confidence 
with these skills, and found that the majority (75%) noted 
feeling “not confident at all” or “barely confident” in reducing 
a shoulder dystocia and no residents felt “confident” or “very 
confident” in leading a neonatal resuscitation. From these data, 
we designed an intervention to address this curricular need in 
our program. 

We developed a novel simulation session integrating a 
newborn delivery complicated by a shoulder dystocia with 
a subsequent need for neonatal resuscitation. The 15-minute 
simulation was run with one learner, an embedded simulation 
nurse, and a standardized patient in the ED setting. The 
“patient” was a live standardized patient actor using a 
PROMPT flex birthing simulator (Laerdal Medical, Stavenger, 
Norway) and a Code Blue Newborn (Gaumard Scientific, 
Miami, FL). A convenience sample of residents across all 
years (PGY 1-4) consented to participate and were sampled 
while working clinically in the ED. The learner was required 
to perform critical actions to reduce a shoulder dystocia 
to deliver an apneic neonate and then perform neonatal 
resuscitation per NRP guidelines (Table 1).

The simulation case was developed from prior cases in 
collaboration with content and simulation experts from EM, 
obstetrics, and neonatology. The integrated case was piloted 
on six participants including a resident from each PGY year, a 
senior EP assistant, and an attending EP. The case was adapted 
based on feedback from participants and simulation experts 
prior to study initiation. 

Following completion of the simulated case, the learners 
were debriefed using the PEARLS Healthcare Debriefing 
Tool with plus/delta format by trained simulation leaders.15 
Learners reviewed standardized teaching points that 
emphasized key maneuvers to reduce a shoulder dystocia and 
critical steps to performing neonatal resuscitation from NRP. 
Additionally, learners received individualized feedback based 
on their specific questions and performance. 

Residents were surveyed on knowledge and confidence 
before participating in the simulation and one year after they 
completed the simulation. We also questioned residents about 
the number of deliveries complicated by shoulder dystocia and 
the number of neonatal resuscitations they had participated 
in. We assessed knowledge using a nine-question multiple 
choice test adapted from tools used at our simulation center 
to evaluate knowledge from a course on shoulder dystocia for 
obstetrical providers and a course about neonatal resuscitation 
for pediatric providers. Our experts selected the questions 
that were most pertinent to the EM provider caring for these 
conditions. We assessed confidence using five-point Likert 
scales. We also surveyed residents about their experience 
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Table 1. Shoulder dystocia / neonatal resuscitation performance observation tool.

Shoulder dystocia
Identifies precipitous labor

1: Poor: delay in examining, incomplete setup
2: Average: examines and identifies crowning head with some delay, some hesitation in determining delivery necessity or with 
what supplies are necessary 
3: Excellent: quickly examines, correctly identifies head crowning, and calls for team and necessary supplies to deliver

Checks for cord
1: Poor: requires prompting from nurse to evaluate for nuchal cord
2: Average: some delay in assessing for nuchal cord
3: Excellent: sweeps for cord, finds nuchal cord, reduces successfully

Identifies shoulder dystocia
1: Poor: requires prompting from nurse or patient to identify shoulder dystocia
2: Average: some delay in identifying shoulder dystocia, fails to note time
3: Excellent: quickly determines and states aloud that patient has a shoulder dystocia, asks nurse to record time, tells mom to 
stop pushing

Calls for help
1: Poor: failure to call services
2: Average: some delay in calling for help, or calling for only one service
3: Excellent: quickly calls for obstetrics and pediatrics for help

Initiates McRoberts maneuver
1: Poor: Cannot perform suprapubic pressure even with prompting
2: Average: can direct team to perform McRoberts but does not recall name or some difficulty with procedure
3: Excellent: smoothly calls for McRoberts maneuver and directs team to perform appropriately

Initiates suprapubic pressure
1: Poor: Cannot perform suprapubic pressure even with prompting
2: Average: calls for suprapubic pressure but some delay or some difficulty with procedure or does not know directionality
3: Excellent: smoothly and quickly calls for suprapubic pressure and can describe to team how to perform appropriately

Neonatal resuscitation
Dries and stimulates newborn appropriately 

1: Poor: fails to dry and stimulate
2: Average: some delay or slightly clumsy, requires nudge 
3: Excellent: calls for and smoothly and quickly dries, removes wet blankets, and stimulates newborn

Adequately evaluates respirations, heart rate, and color
1: Poor: does not complete without prompting
2: Average: calls out need for evaluation, some delay in calculating, uses umbilical cord for heart rate
3: Excellent: quickly calls out need for evaluation of heart rate, respirations and notes color

Identifies need for and initiates respirations correctly 
1: Poor: does not identify need for positive pressure ventilation without prompting or fails to achieve proper seal or evaluate for 
chest size
2: Average: some delay, or mild deficiencies or inconsistency
3: Excellent: quickly calls out for positive pressure ventilation, selects correct mask, correctly seals mask and bags 1 breath 
every 3 seconds with evaluation for chest rise

Correctly identifies need for intubation and intubates successfully
1: Poor: unable to identify need for intubation, necessary materials, or successfully intubate
2: Average: slight delay or some difficulty with calling for sizes of materials but ultimately successful intubation
3: Excellent: identifies need for intubation in a timely manner, calls for correct size of blade and endotracheal tube, intubates suc-
cessfully with tube at appropriate depth, evaluates for bilateral breath sounds and chest rise 

Identifies need for and initiates compressions correctly when heart rate remains <60
1: Poor: does not identify need for compressions without prompting or poor quality
2: Average: some delay, mild inconsistency or deficiency in positioning, rate or depth
3: Excellent: calls out for chest compressions, delivers compressions at correct rate and depth

Checklist of critical actions and scoring guide used to evaluate residents’ ability to reduce a shoulder dystocia and perform a neonatal 
resuscitation.
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participating in the simulation. 
Clinical performance was scored using a checklist of 

critical actions. A team comprised of a fellowship-trained 
simulation expert, an EM attending, an obstetrical attending, 
and a neonatal intensivist reviewed the critical actions from 
our institution’s shoulder dystocia management course, NRP 
guidelines,16 and the checklists used in a published, integrated 
simulation for medical students.13 From these tools, we 
developed our own checklist of critical actions (shown in 
Table 1) using an iterative process and focusing on the skills 
important for the EM provider. We used expert judgment to 
ensure content validity. Those rating clinical performance 
were trained via frame-of-reference training.17 Sample cases 
were scored and compared until an acceptable inter-rater 
reliability was reached. All study cases were scored by two 
independent observers with a strong inter-rater reliability 
(kappa 0.84).

The simulation was repeated one year after the initial 
simulation with a convenience sample of two classes of 
residents to evaluate retention and whether the simulation 
impacted clinical skills. This study was approved by the Icahn 
School of Medicine at Mount Sinai institutional review board. 

IMPACT/EFFECTIVENESS
Demographics

A total of 52 residents completed the simulation, spread 
across four classes of residents: PGY-1, 25% (13); PGY-
2, 29% (15); PGY-3, 25% (13); and PGY-4, 21% (11). We 
repeated the simulation one year later with residents who 
were PGY-2 or PGY-3 during the initial simulation. Of the 
27 eligible residents, 23 residents (9 PGY-3 and 14 PGY-4) 
completed the repeat simulation.

Baseline
At baseline, interns (n = 13) demonstrated a knowledge 

deficit compared to PGY 2-4 (n = 39) classes (53% vs 66%). 
We did not find a difference in scores between the senior 
residents. On average, prior to any teaching, residents (n = 53) 
scored 69% (12.5/18) for shoulder dystocia and 63% (9.5/15) 
for neonatal resuscitation on the checklist of critical actions. 
Although our numbers were small, we could not discern a 
difference in performance between junior and senior residents. 

Perception
Overall, residents (n = 53) reported positive views of 

the simulation. The majority (93%) said the overall learning 
value of the case was “excellent” or “very good.” Of the 53 
residents who completed the evaluation of the simulation, 17 
(32%) provided a qualitative comment. Of those, 76% (13) 
specifically remarked that simulation of shoulder dystocia and/
or neonatal resuscitation was useful for their training. This 
sentiment is exemplified by one participant’s comment: “This 
topic is incredibly scary and is something we barely have real 
experience with. The ability to do this scenario in a safe and 

controlled setting was delightful.”

Knowledge
One year after completing the initial simulation and 

debriefing, residents (n = 23) demonstrated an increase in 
knowledge scores by 15% (57% pre-simulation vs 72% post-
simulation). The majority (90%) scored at least one point 
higher on the repeat exam one year after training.

Confidence
All 23 residents reported improved confidence in 

managing shoulder dystocia on a five-point Likert scale with 
one representing no confidence and five representing extreme 
confidence (mean 1.4 pre-simulation vs 2.8 post-simulation). 
The majority (80%) reported increased confidence in 
performing neonatal resuscitation (mean 1.8 vs 3.0) one year 
after completion of the simulation. 

Clinical Performance
Residents who completed the training (n = 23) had 

improvements in clinical performance. Shoulder dystocia 
critical action scores improved from 67% (12.0/18) at baseline 
to 86% (15.4/18). Similarly, neonatal resuscitation scores 
improved from 62% (9.3/15) at baseline to 89% (13.3/15) 
(Figure 1).

Figure 1 shows an increase in clinical scores for both 
shoulder dystocia (1a) and neonatal resuscitation (1b) from 
baseline to one year after completing the simulation for the 23 
residents who completed both simulations. 

Clinical Exposure
At baseline, 30% (7/23) of residents who completed 

both pre- and post-simulations reported that they had 
participated in a delivery complicated by shoulder dystocia, 
and 52% (12/23) reported that they had participated in a 
neonatal resuscitation in either a real or simulated case. On 
reassessment, one year after participating in the simulation 
of a delivery complicated by shoulder dystocia and an infant 
requiring neonatal resuscitation, 60% (14/23) of residents 
indicated that they had participated in the care of a real or 
simulated patient with shoulder dystocia, and 91% (21/23) 
indicated that they had participated in a real or simulated 
neonatal resuscitation. However, no participants reported 
participating in more than three instances of either pre- or 
post-intervention. 

DISCUSSION
Previous literature has supported the use of simulation 

to train obstetrical residents to manage patients with 
shoulder dystocia5,6 and EM providers to manage neonatal 
resuscitation.4 Our study builds on previous literature by 
combining the two skills into one simulation. We also 
conducted the simulation in the ED setting providing a high 
level of fidelity to the training for EM providers. 
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LIMITATIONS
The small sample size limits our ability to statistically 

analyze our data. We evaluated residents over time; therefore, 
their performance could have been impacted by exposure to 
patients in the ED with these conditions, outside reading, and 
lectures in addition to our intervention. While we adapted our 
tools from previously used tools, these have not been formally 
assessed for validity. Two independent observers graded each 
participant with the checklist of critical actions; however, 
there remains some subjectivity to the scores.  

CONCLUSION
EM residents lack confidence and demonstrate knowledge 

deficits in managing shoulder dystocia and performing 
neonatal resuscitation. Implementing simulation may improve 
knowledge, confidence, and clinical performance in managing 
shoulder dystocia and performing neonatal resuscitation. By 
implementing simulations that combine difficult deliveries 
with neonatal resuscitation, a new minimum standard for 
education in these areas for EM residents can be established.
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Figure 1. Changes in residents’ clinical scores one year after simulation.
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Introduction: The optimal method to train novice learners to perform endotracheal intubation (ETI) 
is unknown. The study objective was to compare two models: unembalmed cadaver vs simulation 
manikin.  

Methods: Fourth-year medical students, stratified by baseline ETI experience, were randomized 1:1 
to train on a cadaver or simulation manikin. Students were tested and video recorded on a separate 
cadaver; two reviewers, blinded to the intervention, assessed the videos. Primary outcome was 
time to successful ETI, analyzed with a Cox proportional hazards model. Authors also compared 
percentage of glottic opening (POGO), number of ETI attempts, learner confidence, and satisfaction.

Results: Of 97 students randomized, 78 were included in the final analysis. Median time to ETI did 
not differ significantly (hazard ratio [HR] 1.1; 95% CI [confidence interval], 0.7-1.8): cadaver group = 
34.5 seconds (interquartile ratio [IQR]: 23.3-55.8) vs manikin group = 35.5 seconds (IQR: 23.8-80.5), 
with no difference in first-pass success (odds ratio [OR] = 1; 95% CI, 0.1-7.5) or median POGO: 80% 
cadaver vs 90% manikin (95% CI, -14-34%). Satisfaction was higher for cadavers (median difference 
= 0.5; p = 0.002; 95% CI, 0-1) as was change in student confidence (median difference = 0.5; p 
= 0.03; 95% CI, 0-1). Students rating their confidence a 5 (“extremely confident”) demonstrated 
decreased time to ETI (HR = 4.2; 95% CI, 1.0-17.2). 

Conclusion: Manikin and cadaver training models for ETI produced similar time to ETI, POGO, 
and first-pass success. Cadaver training was associated with increased student satisfaction and 
confidence; subjects with the highest confidence level demonstrated decreased time to ETI.
[West J Emerg Med. 2020;21(1)108–114.]

INTRODUCTION
Endotracheal intubation (ETI) is a vital skill for many 

medical practitioners, including those in emergency medicine 
(EM), critical care, and anesthesia, but there is a significant 
learning curve in gaining proficiency.1 The rate of successful 
ETI for inexperienced personnel on their first attempt using 

direct laryngoscopy may be as low as 50%.2 A systematic 
review found that to achieve at least a 90% success rate within 
two attempts under optimal elective conditions, a minimum 
experience of 50 ETIs was required.3 Teaching ETI to novices 
in settings such as the emergency department or intensive care 
unit is potentially unsafe for critically ill patients, as much 
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Educational Research Capsule Summary

What do we already know about this issue?
Endotracheal intubation has a substantial 
learning curve and various teaching modalities 
have been employed to teach this critical skill.

What was the research question?
Is an unembalmed cadaver or a simulation 
manikin a more effective model for teaching 
endotracheal intubation? 

What was the major finding of the study?
Both unembalmed cadaver and simulation 
manikin were similarly effective, but learners 
prefer the cadaver.

How does this improve population health?
Understanding the optimal modality of 
teaching endotracheal intubation can improve 
patient outcomes for this critical procedure.

higher complication rates in these populations have been 
reported.4 Teaching airway management to inexperienced 
students in a more controlled setting, such as the operating 
room, is not always practical because of patient safety concerns 
and the presence of multiple learners with relatively limited 
numbers of patients.5

Historically, many students have learned ETI on simulation 
manikins. The reported advantages of simulation training 
include the fact that it allows for simultaneous teaching of ETI 
to many individuals and less pressure on the student, without 
danger to patients.6 However, it is unclear whether learning 
ETI on manikins sufficiently prepares novices for intubating 
patients. It is impossible for the rigid construction of the 
plastic manikin airway to reproduce human anatomy with high 
fidelity.7 Previous studies found that the use of a fresh frozen 
cadaver or lightly embalmed cadaver for training ETI achieves 
greater realism and that learners prefer cadavers to a simulation 
manikin, but these studies did not assess for objective outcome 
data.8,9 A previous study showed that a cadaver-based airway 
lab can improve the ETI success rate of critical care medicine 
fellows, but this study did not have a control group.10

The optimal model for providing ETI training to novice 
learners is currently unknown. The objective of this study 
was to compare two training models, unembalmed cadaver vs 
simulation manikin, on ETI procedural competency in fourth-
year medical students as measured by time to successful ETI. 
We also sought to compare percentage of glottic opening 
(POGO) viewed, number of attempts needed to achieve 
successful ETI, as well as learner confidence and satisfaction. 
We hypothesized that training using an unembalmed cadaver 
model would be the more effective model.

METHODS
Study setting and participants 

This study took place in the Gross Anatomy Laboratory 
in the Center for Health Sciences at the David Geffen School 
of Medicine at the University of California in Los Angeles 
between July 2015–March 2017. Fourth-year medical students 
enrolled in the EM sub-internship or emergency procedures 
elective during the study period were eligible to participate. 
This included students from the David Geffen School of 
Medicine at UCLA, as well as outside rotating students from 
over 20 institutions. Students with a pre-existing physical 
limitation that would preclude them from performing ETI were 
excluded.

This study was approved by the institutional review board 
(IRB) of the Los Angeles Biomedical Research Institute at 
Harbor-UCLA Medical Center. Students were consented with 
a standard IRB consent and were permitted to withdraw their 
participation at any time.

Study design
This was a prospective, randomized controlled 

trial. Prior to the intervention, we collected baseline 

characteristics of the study subjects, including (1) self-
reported number of prior ETI attempts, (2) number of 
successful ETI, and (3) perceived confidence in performing 
ETI using a 5-point Likert-type scale (1: not at all confident, 
2: slightly confident, 3: moderately confident, 4: very 
confident, 5: extremely confident). On the day of the 
intervention, all students received an airway lecture from the 
course director (author RP) covering the general approach to 
airway management and appropriate patient positioning. We 
used stratified, permuted block randomization to randomize 
students to manikin or unembalmed cadaver training to 
ensure equal baseline ETI experience between groups. 

Three categories based on number of prior ETI attempts 
(< 10: low experience, 10-24: medium experience, 25+: high 
experience) were selected based on existing learning curve 
data.1 Students then received a 30-minute hands-on training 
session with their assigned model (unembalmed cadaver or 
manikin) delivered by an EM faculty member practicing direct 
laryngoscopy. We used new Laerdal airway management 
trainers as our simulation manikins, as previous studies 
suggested that this was rated as the most realistic and highest-
performance manikin.8,11

To mitigate any potential differences between instructor 
teaching effectiveness, the instructors were also randomly 
assigned to the student groups via a coin toss. The instructor-
led workshops were pragmatic and reflected the variation in 
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teaching methods that would be present in other institutions; 
we did not require a specific modality of bedside hands-
on ETI experience. After the training session, we again 
surveyed students on their perceived confidence in ETI 
using the same 5-point Likert-type scale. Satisfaction with 
the training method was assessed with a 5-point Likert-
type scale (1: very dissatisfied, 2: dissatisfied, 3: unsure, 4: 
satisfied, 5: very satisfied).

To evaluate procedural competency, we assessed student 
performance of ETI on an unembalmed cadaver on which 
neither group had previously used in training. We used an 
unembalmed cadaver as the testing medium for all learners to 
eliminate or mitigate any between-group differences in airway 
difficulties that could confound our results. In addition, an 
unembalmed cadaver has previously been shown to have a 
high degree of airway realism compared to patients.8 Students 
performed ETI using direct laryngoscopy with a Karl Storz 
C-Mac with available Mac 3 and Mac 4 size attachments. 
Subjects did not have access to the monitor during the 
ETI attempt; the video screen was turned away from the 
subject but was recorded to obtain the necessary data. After 
the student verbalized that they felt their ETI attempt was 
successful, RP verified correct placement of the endotracheal 
tube (ETT). If the ETT was not placed successfully, a failed 
ETI attempt was noted and the student had the opportunity to 
attempt again. RP recorded the total number of ETI attempts.

Two reviewers (JJ and JT), who were blinded to the 
intervention, reviewed the video recordings with student faces 
and any identifying information blurred and rated the time to 
successful ETI and POGO achieved for all participants.

Outcome measures
The primary outcome was time to successful ETI, defined 

as time from picking up the laryngoscope to the time in which 
the student verbalized successful ETI on an unembalmed 
cadaver.

Secondary outcomes included the following:
1. POGO achieved

2. Number of ETI attempts

3. Changes in perceived confidence after practice session

4. Whether or not increased confidence translated into 
improved ETI performance

5. Satisfaction with the teaching modality.

Data analysis
The primary outcome of time to ETI success was analyzed 

using a Cox proportional hazards model, in which we included 
prior ETI experience and date of rotation as covariates in the 
analysis. These covariates were chosen because increased 
experience has been shown to decrease time to ETI (although 
we did mitigate this with our randomization scheme), and 

there may have been differences in difficulty of cadaver airway 
anatomy in each different session. The mean POGO and time to 
ETI recorded by the two reviewers’ scores was calculated. We 
analyzed the difference in mean reviewer POGO score between 
manikin and cadaver groups using a bootstrap resampling 
method with 10,000 iterations. Correlation coefficients and a 
Bland-Altman plot were used to evaluate for correlation and 
presence of bias in the video analysis for the POGO score and 
time to ETI. We compared changes in confidence score and 
overall satisfaction using the Wilcoxon rank-sum test with the 
confidence interval (CI) calculated with the Hodges-Lehmann 
estimator. For this analysis, CIs were rounded to the nearest 
integer to reflect the precision that could be expected from 
our sample size. We analyzed the association between student 
confidence and time to ETI using a Cox proportional hazards 
model. All analyses were conducted using the R software for 
statistical computing, version 3.3.1, employing the Survival 
package and Boot package.

RESULTS
We assessed 98 medical students for eligibility (Figure 

1). We excluded one student due to illness. We randomized 
97 students to cadaver or manikin training. The stratified 
randomization scheme was successful in distributing ETI 
experience similarly between the two groups. We could not 
obtain data for one session due to a camera malfunction; this 
excluded one group of eight students from the analysis. A 
protocol violation affected another group of 11 subjects, where 
the cadaver arm subjects inadvertently also practiced intubating 
the cadaver intended for testing; thus, we excluded data from 
these subjects. Data from 78 subjects were included in the final 
analysis. We could not judge the POGO for six of these cases, 
due to the camera becoming obscured.

The median time to ETI for the cadaver group was 34.5 
seconds (interquartile range [IQR]: 23.3-55.8 seconds) and the 
median time to ETI for the manikin group was 35.5 seconds 
(IQR: 23.8-80.5 seconds) (Figure 2).

The time to ETI did not differ between the two groups 
(hazard ratio [HR] 1.1 for ETI in the cadaver group; 95% 
CI, -0.7-1.8). The HR in this case describes ratio of the rate 
of intubation per unit time between the two groups. The 
correlation coefficient between the two reviewers’ assessments 
of time to ETI was 0.99. There was no difference in first-pass 
success between groups (odds ratio [OR]=1; 95% CI, 0.1-
7.5). We performed an exploratory analysis for an interaction 
between learner experience and treatment group to see 
whether any experience-level subgroup had benefit from either 
a cadaver or manikin training model, but no significant effect 
was found.

The median difference in POGO was not significantly 
different between treatment groups. The cadaver group had a 
median glottic opening of 80% and the manikin group 90% 
(10% median difference; 95% CI, -14-34%). We compared 
the median values because the observed distribution of scores 
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Figure 1. Consort flow diagram of study participants.
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was bimodal; visual inspection of the distribution (Figure 3) 
also reveals the distribution of scores to be very similar. The 
correlation coefficient between reviewer assessments of POGO 
was 0.98. A Bland-Altman plot of the difference between 
reviewer scores vs average reviewer score did not demonstrate 
systematic bias (Supplemental Figure 1).

The median subject satisfaction with the training exercise 
was higher for the cadaver-training group (median difference 
= 0.5 points; p = 0.002; 95% CI, 0-1) (Figure 4). Change in 
subjects’ confidence in ETI skills was also greater for the 
cadaver-training group than the manikin-training group (median 
difference = 0.5; p = 0.03; 95% CI, 0-1) (Figure 5). The students 
who rated their confidence after the teaching intervention as a 5 
(“extremely confident”) also demonstrated a decreased time to 
successful ETI (HR = 4.2; 95% CI, 1.03-17.2).

DISCUSSION
Our study is, to our knowledge, the largest randomized 

trial comparing unembalmed cadaver training to simulation 

manikin training for ETI. Both manikin- and cadaver-based 
training are highly effective in teaching ETI with no difference 
found in outcomes of time to successful ETI, number of 
attempts, or POGO score. There was a relationship with prior 
ETI experience and time to successful ETI, which is consistent 
with prior literature.1,3 We stratified by prior experience in our 
randomization scheme, so this did not affect our results.

Learner satisfaction was higher among those trained using 
a cadaver compared to a manikin. This may be due to the fact 
that when compared to the manikin, the cadaver provides 
a more realistic airway as well as normal tissue handling 
characteristics.7 Additionally, the use of a cadaver for learning 
purposes is novel, and this may also increase satisfaction. The 
subject-perceived increase in confidence in ETI was also greater 
in those trained on the cadaver model. This is not surprising, 
as studies have shown that cadaver-based procedural teaching 
increases learner confidence in performing other procedures 
such as central lines, pericardiocentesis, thoracentesis, and bag-
valve-mask ventilation.9,12,13
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Figure 2. Time to successful endotracheal intubation after sub-
jects were randomized to a manikin or cadaver training model.
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Figure 3. Percentage of glottic opening achieved after subjects 
were randomized to a manikin or cadaver training model.

Percentage glottic opening

Percentage glottic opening

Fr
eq

ue
nc

y
Fr

eq
ue

nc
y

Percentage glotting opening: cadaver group

Percentage glotting opening: manikin group

M
C

Li
ke

rt 
sc

al
e

Number of subjects

Figure 4. Subject satisfaction with each training model on a 
5-point Likert-type scale.
M, manikin model; C, cadaver model.
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Figure 5. Subject confidence change before training model vs 
after training model on a 5-point Likert scale.
M, manikin model; C, cadaver model.

Students who self-reported their confidence as a “5” after 
being exposed to the training method also demonstrated a 
decreased time to ETI. As only four students chose this level of 
confidence, we would recommend further studies before using 
confidence as a surrogate measure for performance in ETI.

LIMITATIONS
Our study has several limitations. First, it is based upon 

results from a single center. However, the sub-internship 
enrollment comprised a large number of visiting students, and 
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thus our results are likely generalizable to other institutions. 
Our subjects were all fourth-year medical students going into 
a variety of specialties. It is unclear whether our results are 
applicable to other types of ETI learners, but it is unlikely that 
medical students would be intrinsically much different from 
other novice learners for this skill. The subjects randomized to 
the cadaver training were exposed to an unembalmed cadaver, 
which may have theoretically made them more effective at 
intubating the other unembalmed test cadaver. 

There was limited literature to guide expected ETI times 
and variability of times for novice learners; therefore, an 
a priori power calculation was not performed. A post hoc 
calculation demonstrated that our sample size produced 
80% power to detect a 30-second difference in time to ETI 
from 40 seconds average time for an experienced provider, 
a time chosen based on data from a randomized trial of 
intubation of traumatic injury patients.14 We considered a 
30-second difference in time to ETI to be the threshold of 
clinical significance based on time to desaturation in previous 
studies. For example, the ENDAO trial showed low rates of 
desaturation with a mean intubation time of 64 seconds when 
patients were preoxygenated and used apneic oxygenation in 
an emergent intubation setting.15 Our study showed median 
intubation times of 35 seconds. This is congruent with another 
study evaluating EM resident ETI times, which found a 
mean time to intubation of 32.7 seconds when residents were 
standing, which is the same position used by the medical 
students.16 Thus, although a smaller true difference may exist, 
it would be unlikely to be clinically significant, given that 
even the most extreme difference would be within previously-
described safe apnea time limits.

Additionally, we excluded 11 subjects because of 
a protocol violation and eight students due to camera 
malfunction. However, since the students were eliminated 
from both groups (cadaver and manikin) on both dates, it is 
unlikely to have affected our results. Finally, obscuration of 
the camera prevented the assessment of POGO scores in seven 
students but did not affect the assessment of other outcomes.

CONCLUSION
Unembalmed cadavers and simulation manikins had 

similar effectiveness in teaching ETI to fourth-year medical 
students based on time to ETI and POGO score. However, 
students training with unembalmed cadavers had higher 
degrees of satisfaction and greater increases in subjective 
confidence levels in performing the procedure. Students who 
expressed the highest confidence level also demonstrated 
faster ETI times.
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INTRODUCTION
The doctor-patient relationship is deemed one of the 

most important aspects of a medical encounter. Effective 
communication has clear benefits to both the patient and the 
provider. Patients who perceive their healthcare providers 
as strong communicators tend to have better expectations of 
their healthcare course, adhere to positive health behaviors, 
and report higher satisfaction.1-4  For physicians, effective 
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Introduction: Despite the extraordinary amount of time physicians spend communicating with 
patients, dedicated education strategies on this topic are lacking. The objective of this study was to 
develop a multimodal curriculum including direct patient feedback and assess whether it improves 
communication skills as measured by the Communication Assessment Tool (CAT) in fourth-year 
medical students during an emergency medicine (EM) clerkship. 

Methods: This was a prospective, randomized trial of fourth-year students in an EM clerkship at 
an academic medical center from 2016-2017. We developed a multimodal curriculum to teach 
communication skills consisting of 1) an asynchronous video on communication skills, and 2) 
direct patient feedback from the CAT, a 15-question tool with validity evidence in the emergency 
department setting. The intervention group received the curriculum at the clerkship midpoint. The 
control group received the curriculum at the clerkship’s end. We calculated proportions and odds 
ratios (OR) of students achieving maximum CAT score in the first and second half of the clerkship. 

Results: A total of 64 students were enrolled: 37 in the control group and 27 in the intervention 
group. The percentage of students achieving the maximum CAT score was similar between groups 
during the first half (OR 0.70, p = 0.15). Following the intervention, students in the intervention group 
achieved a maximum score more often than the control group (OR 1.65, p = 0.008).

Conclusion: Students exposed to the curriculum early had higher patient ratings on communication 
compared to the control group. A multimodal curriculum involving direct patient feedback may be an 
effective means of teaching communication skills. [West J Emerg Med. 2020;21(1):115-121.]

communication correlates with more positive patient 
interactions, decreased risk of litigation, and decreased 
burnout.5,6 Effective communication can be particularly 
challenging in the emergency department (ED) given the 
chaotic environment, time and resource constraints, and lack 
of continuity of care. In a prospective observational study, only 
two-thirds of emergency physicians discussed ED course and 
necessary follow-up with their patients and patients frequently 
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Educational Research Capsule Summary

What do we already know about this issue?
Effective communication is essential for the doctor-
patient relationship, yet dedicated education and 
assessment strategies are lacking.

What was the research question?
Does a multimodal curriculum including direct 
patient feedback improve medical student 
communication in an emergency medicine clerkship?

What was the major finding of the study?
Students exposed to the curriculum showed 
improved patient ratings on communication abilities.

How does this improve population health?
Medical educators should consider a curriculum 
involving patient feedback as a means of teaching 
effective communication skills. This may in turn 
improve patient care.

misunderstood information conveyed by their provider.7 An 
emphasis on fostering communication skills in the emergency 
medicine (EM) clerkship may improve this competency.   

There is an increased focus on interpersonal skills and 
communication in medical education.8 The Association of 
American Medical College has revised core competencies, 
and the Accreditation Council for Graduate Medical Education 
(ACGME) Entrustable Professional Activities for entering 
residency include interpersonal and communication skills.9,10,11 
While many medical schools include specific courses on 
patient-centered communication during the preclinical years, 
there is often a lack of dedicated teaching on this topic during 
the clinical clerkships. Two studies demonstrated a decline 
in medical students’ interpersonal skills and patient-centered 
attitudes from the first through fourth year.12,13 A dedicated 
curriculum during the clinical years may help improve 
students’ communication skills and prevent this decline. 

To address the need of improving our educational 
approach for physicians-in-training on effective 
communication, we developed and implemented a novel, 
multimodal curriculum incorporating direct patient feedback 
to teach and assess this competency in the EM clerkship. The 
objective of this study was to assess whether a multimodal 
curriculum including direct patient feedback improves 
medical student communication skills as measured by the 
Communication Assessment Tool (CAT). 

METHODS
Study Design and Setting

This was a prospective, randomized, pilot study. Our study 
was reviewed by the institutional review board at our institution 
and was determined to be exempt. We included all students 
enrolled in the fourth-year EM clerkship from July 2016–
October 2017. The study institution is an urban, tertiary care, 
Level 1 trauma center with an ED census of 55,000 patients 
annually and home to a three-year EM residency program. 

Study Protocol
We developed a multimodal curriculum to teach 

communication skills consisting of two parts: 1) an 
asynchronous video on communication skills; and 2) delivery 
of direct patient feedback from the CAT questionnaire to 
the student. We designed this curriculum using principles of 
curricular development described by Kern.14 Through our 
needs assessment based on faculty evaluations, verbal nursing 
comments, and observation during simulation, we identified 
that students’ communication skills are extremely variable.  
Furthermore, medical students routinely do not receive direct 
patient feedback. Our goal was to develop a curriculum that 
would expose our targeted learner group, fourth-year medical 
students in EM, to this critical aspect of patient care and 
determine its utility in teaching and assessing communication 
skills in this population. To add framework to our curriculum, 

we included a video module based on prior work that has 
demonstrated efficacy of asynchronous curricula compared 
to traditional synchronous didactics.15,16 We then sought to 
implement and prospectively assess our curriculum by looking 
at patient ratings of communication skills.

The undergraduate medical education team designed 
the video that was made available online for student access. 
It is approximately 13 minutes long and includes evidence-
based content on the importance of effective patient-doctor 
communication, barriers, and techniques for success. The 
format of the video includes narrated slides and structured 
interviews from EM academic faculty and the social work 
team. Faculty invited to participate in the video were those 
who consistently received the highest teaching scores by 
medical students and residents. 

To assess medical student communication skills, we used 
the CAT along with free-response comments from patients 
(see Appendix 1). The CAT is a 15-item questionnaire that 
assesses communication skills from the patient perspective 
and has validity evidence to support its use. The questions use 
a 1-5 rating scale with 1 being “poor” and 5 being “excellent” 
and cover multiple domains related to communication and 
interpersonal skills.17 It has demonstrated utility in assessing 
communication skills in surgery and family medicine 
residents.18,19 The CAT has also been administered to ED 
patients and captures the patient’s perspective on the overall 
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team’s communication skills.20 Its utility in assessing medical 
student communication skills has not yet been studied, nor 
have any other patient communication assessment tools 
been shown to have validity evidence in the medical student 
population. Because the last question of the CAT pertains to the 
communication skills of the entire ED team, we omitted this 
item and calculated student CAT scores out of 70 points for the 
remaining 14 questions based on previous approaches.20 

During the study period, trained research assistants (RA) 
administered the CAT survey and free-response questions to ED 
patients cared for primarily by a fourth-year clerkship student. 
We implemented a system whereby a text page notification was 
sent to the RA team when a student signed up for a patient on 
our ED’s electronic tracking board. Pages were sent during the 
hours of 8 am–11 pm Monday through Friday and every odd 
weekend day when the RA staff was available. We included 
patients if they could identify the medical student who cared 
for them by photo, did not require interpreter services, and 
were at baseline alert and orientated to person, place and time. 
Only discharged patients were included in accordance with our 
institution’s policy regarding patient surveys. 

The RA informed the patient that the purpose of the 
survey was to help the student better his or her communication 
skills. Written consent was obtained from eligible patients for 
the use of their de-identified survey data for research purposes. 
We field-tested the administration of the CAT questionnaire 
during the month prior to the start of the study as a training 
period for RAs and to ensure adequate selection of patients.  
In response to this field testing, we made changes specifically 
regarding the timing of the pages sent to the RAs in order to 
maximize the number of patients screened prior to discharge.

To study the effect of our curriculum, we assigned 
students into an intervention group or control group. Students 
were randomized based on clerkship month such that all 
students rotating in the department received the educational 
experience.  Group assignment alternated every other month 
(ie, all students in July received the curriculum mid-month 
while all students in August received the curriculum at the end 
of the clerkship). All students were notified at the beginning 
of the clerkship that we were instituting a new communication 
curriculum involving collection of patient feedback. The 
students in the intervention group were assigned to watch the 
video at the end of the second week of the clerkship at which 
time they also were given their CAT scores and free-response 
patient comments from the first two weeks of the clerkship. 

The clerkship directors delivered the patient’s feedback to 
the medical student in a face-to-face meeting. Additionally, the 
clerkship directors discussed with them ways to improve these 
skills. Students in the control group were assigned to watch 
the video at the end of the fourth week of the clerkship and 
received feedback from the CAT and patient comments for 
the entire four-week clerkship at that time (Figure). Students 
in both groups were required to watch the video as part of the 

required clerkship curriculum. They were asked to verify they 
had viewed it via an email survey of confirmation.

Outcome Measures
We compared CAT patient questionnaire ratings for 

students in the intervention vs control groups during the first 
and second halves of the clerkship. Free-response comments 
from patients regarding their medical student’s communication 
skills were also collected. Additionally, we assessed via our 
standard end-of-clerkship survey whether or not the students 
had ever received direct patient feedback previously in their 
medical school training. Student and patient participation in 
the study was voluntary. Students provided written consent for 
the use of their de-identified data for research purposes. By 
completing the survey, patients gave verbal consent for use of 
their de-identified data. 

Outcome Measures and Data Analysis
CAT scores and free-response patient comments were de-

identified and recorded in a REDCap database21 that was stored 
on a secure server. Prior studies using the CAT demonstrate 
that a dichotomized scoring system was more useful than mean 
score given the ceiling effect (ie, there is an inherent skewing 
of mean scores toward the upper end of the 5-point scale).17, 

20, 22 Given this, we dichotomized the total score into maximal 
score (70 points) and sub-maximal (less than 70) as has been 
done previously.  Categorical data were expressed as absolute 
numbers and percentages, and parameters with non-parametric 
distribution as median and interquartile range. 

Differences in CAT scores between the intervention 
and control groups were assessed by Mann Whitney test for 
variables with non-parametric distribution and chi-square test 
(x2) for categorical variables. We used generalized estimating 
equation logistic regression model (unstructured matrix) to 
compare proportions of maximal CAT score (score = 70) 
between intervention vs control group. This accounts for 
the clustering of the responses by the same medical student, 

Figure. Multimodal communication curriculum for emergency 
medicine clerkship students for intervention versus control groups.

Video + Feedback Feedback

Video + Feedback

Week 1 Week 2 Week 3 Week 4

Intervention

Week 1 Week 2 Week 3 Week 4

Control
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questionnaires at baseline (weeks 1-2 of the clerkship) and 
after intervention (weeks 3-4 of the clerkship). This statistical 
approach allows for adjustment of the results given the variability 
in number of CAT questionnaires per student and adjusts to the 
correlation between the different interviews of the same subject. 
This helps to achieve an unbiased estimate in the following 
hypothetical situation: one or more students in the intervention 
group is extremely responsive to the training and also has more 
questionnaires than others. P-values < 0.05 were considered 
statistically significant. We also calculated the percentage 
of students who reported receiving direct patient feedback 
previously in medical school. All statistical analyses were 
conducted using SPSS 25.0 (IBM Corp Armonk, NY). 

RESULTS
We enrolled 64 students during the study period: 37 in the 

control group and 27 in the intervention group. All students 
confirmed they had watched the video. There were no major 
differences among gender, home vs visiting students, and 
percentage of students applying to EM between groups (Table 
1). A total of 321 CAT questionnaires were administered. The 
median number of questionnaires per student was five. In the 
first half of the clerkship, the percentage of students with the 
maximum CAT score was similar between the intervention and 
control groups: 57.5% and 59.7%, respectively. In the second 
half of the clerkship, students in the intervention group achieved 
a maximum score more often than the control group: 62.3% and 
51.1%, respectively. 

In the logistic regression model, prior to the intervention 
(weeks 1-2), there was no difference between the groups (odds 
ratio (OR) [0.70], 95% confidence interval (CI), 0.44-1.13, p = 
0.148). During the second half of the clerkship (weeks 3-4), the 
intervention group students achieved a maximum score more 
often than the control group (OR [1.65], 95% CI, 1.14-2.41, p 
= 0.008, Table 3). Representative patient feedback comments 
are displayed in Table 2.  On the post-clerkship survey, 27% 
of students in our study reported receiving patient feedback 
previously in medical school.

DISCUSSION
We demonstrated successful deployment of a multimodal 

curriculum consisting of an asynchronous online video coupled 
with direct patient feedback to teach and assess student 
communication skills in an EM clerkship. To the best of our 
knowledge, this is the first dedicated curriculum that incorporates 
direct patient feedback in the clinical clerkship years. 

It is interesting to note that while there was an increase in 
CAT scores in the intervention group during the study period, 
there was an overall decrease in the control group. It is difficult 
to discern the reason for the drop in CAT scores in the control 
group during the study period. One possibility is the decline 
parallels the trend that has been previously demonstrated in 
interpersonal skills across the duration of medical school.12,13 It 

Intervention 
(n=27)

Control 
(n=37)

Male, n (%) 16 (59) 22 (59)
Home institution medical students, n (%) 8 (30) 12 (32)
Visiting medical students, n (%) 19 (70) 25 (68)
Number of medical schools represented 16 22
Students applying to EM, n (%) 19 (70) 26 (70)

EM, emergency medicine.

Table 1. Demographic characteristics of medical students in the 
emergency medicine clerkship multimodal communication curriculum.

is possible that at baseline all students do indeed have a decrease 
in communication skills over the month of a clerkship and that 
our curriculum mitigated this decline in the intervention group. 
Alternatively, this decline may have been due to a sampling error 
given the relatively small study population. 

Undergraduate medical education curricula for teaching 
communication skills typically use traditional teaching 
modalities. Systematic, standardized techniques such as 
the Calgary-Cambridge Observation Guide and CLASS 
protocol have been previously used for framing the patient 
interview with a focus on optimizing communication.23-25 
Simulation is widely employed as an educational modality to 
improve learners’ communication skills and has demonstrated 
feasibility through learner self-assessment surveys.26,27 Rucker 
et al. developed a longitudinal communication curriculum 
for medical students consisting of seminars and videotaped 
interactions. After initiation of this curriculum, students’ 
communication scores improved significantly on an objective 
structured clinical examination (OSCE).28 The findings of 
our study add to the existing literature by offering another 
potential educational modality for teaching communication 
skills in the clerkship years. 

In terms of assessment of communication skills, 
standardized patients and direct observation are commonly 
used modalities in EM students,23 and there is substantial 
evidence demonstrating their feasibility29,30 There are 
some limitations, however, with their day-to-day use. 
Standardized patients often require substantial scheduling 
efforts, nonclinical workspace, and monetary cost. 
These modalities may also introduce observer bias as the 
perception of the interaction is not made by the primary 
participants of the doctor–patient relationship. While the 
OSCE is an important means of evaluation, it still suffers 
from variability of rater scales.31 Using the patient as the 
assessor may lessen the resource utilization and funding 
needs often required of these more traditional modalities. It 
also allows for more distinct evaluative encounters, which 
thereby may increase feedback. While our study used RAs, 
an ED attending, nurse, or tech could easily administer 
the CAT, as the approximate amount of time spent to 
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administer the survey was five minutes. This strategy 
could avoid the extra cost of RAs and therefore allow this 
program to be more feasibly implemented. The breakdown 
of time and monetary costs can be found in Appendix 2. 

On a broader scale, there is limited data regarding the 
use of direct patient feedback in improving communication 
skills in EM. In a recent prospective, randomized, pilot study 
of EM attending physicians, an intervention using monthly 
email feedback and face-to-face meetings on Press-Ganey 
scores did not improve provider patient-satisfaction scores 
compared to the control group.32 These findings are in direct 
contrast with our results. Reasons for this are unclear, but 
there are inherent differences in the content assessed by 
Press-Ganey and the CAT as well as differences in motives 
for using these tools that may contribute. Further studies are 
needed to assess the effect of patient feedback on clinicians 
across all levels of training and practice. What is surprising 
is that in our post-clerkship survey, the overwhelming 
majority of students in our study (73%) had never received 
direct patient feedback in their medical school training 
up to this point, making our approach novel. This further 
highlights the potential role for this type of curriculum in 
undergraduate medical education.

Perhaps one of the more interesting aspects of our 
curriculum is the ability for incorporation into a 360-degree 
student evaluation. Prior studies have demonstrated 
successful implementation of multi-source, workplace-based 
assessment programs including patient feedback in various 
clinical settings.33,34 The data on whether or not these lead 
to improved performance is mixed, although such programs 
generally receive positive ratings by physicians.35 The 
ACGME has suggested the use of multi-source feedback 
and multiple evaluators for assessing trainees’ competencies 
across multiple domains.36 As healthcare continues to 
move toward a patient-centered view, this is critical to the 
development of future physicians. In a prospective study 
of pediatric residents, faculty and nurses rated the trainees 
higher on professionalism and interpersonal skills than did 

patients and families.37 Further investigations are needed to 
determine how patient ratings compare to those of faculty 
and other healthcare providers. Including the patients’ view 
in student evaluations may add depth to the feedback and 
specific focus for improvement. 

LIMITATIONS 
First, this was a proof-of-concept, single-center study with 

a relatively small sample size that may limit extrapolation 
to other institutions. We believe, however, that the fact that 
medical students in our study come from 31 different medical 
schools adds heterogeneity to our population and may enhance 
generalizability. Second, only patients who were discharged 
from the ED were included in our study, as we did not want 
to affect the Health Care Consumer Assessment of Healthcare 
Providers and Systems survey administration to admitted 
patients.38 This skews our patient population to those who are 
lower acuity, and therefore we cannot draw conclusions about 
medical student communication in the higher-acuity patient 
population. Third, the inherent ceiling effect (the nature of 
patients being surveyed to give high scores) we see with the 
CAT scores may further minimize differences between groups. 

Fourth, due to the one-month nature of the clerkship, the 
post-intervention measures were collected immediately after 
the curriculum was delivered to the intervention group. A 
future study in which post-intervention CAT scores are collected 
at a later time is needed to assess for a washout effect. Fifth, 

Total
(n students =64,  

n questionnaires=321)

Intervention 
(n students =27, 

n questionnaires=150)

Control 
(n students=37, 

n questionnaires=171) P value
Questionnaires per student
(Median, IQR)

5 (3-7) 5 (3-7) 4 (3-6) 0.202

Questionnaires with maximal score at 
baseline (weeks 1-2) (n, %) among total 
questionnaires (n)

88 (58.7)
(n=150)

42 (57.5)
(n=73)

46 (59.7)
(n=77)

0.784

Questionnaires with maximal score after 
intervention (weeks 3-4) (n, %) among total 
questionnaires (n)

96 (56.1)
(n=171)

48 (62.3)
(n=77)

48 (51.1)
(n=94)

0.139

n, number; IQR, interquartile range.

Table 2. Univariate analysis of intervention group vs control group.

OR 95% CI P value
Weeks 1-2 0.70 0.44-1.13 0.148
Weeks 3-4 1.65 1.14-2.41 0.008

CI, confidence interval; OR, odds ratio.

Table 3. Odds ratio for maximal Communication Assessment 
Tool score (score = 70) for intervention versus control group 
questionnaires, at baseline (weeks 1-2) and after intervention 
(weeks 3-4).
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“Appreciate how personable he was. He could elaborate more when he comes to the follow-up information.”
“He was very attentive and took time to explain things clearly.”
“He was good. But really the attending doctor gave me much more detailed information.”
“She has good communication skills, she is very friendly, and she has a general concern for helping patients.”
“She didn't give me all of the information I wanted to know. She seemed very nervous and a bit uncomfortable.”
“She was excellent. At first I was unsure about a med student, but she actually spent a lot of time with me. She was very thorough and is an 
excellent physician.”
“I had felt very upset about my accident, and she made me feel much better. She legitimized my concerns and feelings 100%.”
“She listened attentively.”
“My suggestion would be to make sure that any information he has or knows is explained to me, the patient.”

Table 4. Representative patient free-response comments on emergency medicine clerkship students’ communication skills.

it is possible that the Hawthorne effect may have contributed 
both in terms of student performance and patient responses. 
We attempted to minimize such effect in terms of student 
performance by notifying all students at the beginning of the 
clerkship that we would be gathering patient feedback. Finally, 
because our curriculum is multimodal, we could not discern the 
extent to which the patient feedback, the video module, or the 
feedback discussion session with the clerkship directors had 
effect on the observed outcome. 

CONCLUSION
A multimodal curriculum incorporating asynchronous 

learning and direct patient feedback is a feasible modality for 
teaching and assessing medical student communication skills 
in a fourth-year EM clerkship. Students in the intervention 
group attained higher patient ratings on communication 
skills compared to the control group. Undergraduate medical 
educators should consider using this novel approach in teaching 
and assessing communication and interpersonal skills.
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INTRODUCTION
Many medical education scholars form their careers 

through a unique blend of planning and accident. Although 
these academicians initially worked hard with focus, once 
they achieve the clinician part of “clinical educator,” it is 
as if they lack a conceptual framework for the rest of their 
career. They have become accidental academicians with the 
educator part succeeding eventually, cobbled together from 
satisfying mandates and falling into opportunities with little 
of the meticulous planning that led to being a clinician. Albeit 
successful, the resulting career may seem disjointed, unplanned, 
and possibly less fulfilling than it could have been. It is hard to 
mentor others to achieve success using this model, resulting in 
more generations of accidental academicians.

Readers may argue that they did not accidentally get where 
they are today and a plan continues to direct their careers. But, 
is hindsight making that vague destination less vague? Were 
changes in direction well thought out or were they the result 
of attention-catching “squirrels” being chased until their scent 
was lost, with educators then wandering aimlessly until they 
found a new trail? Accidental academicians are not bad – I have 
been one myself; however, I believe that adding intention to 
the clinical educator career, changing accidental academicians 
to deliberate professionals, will make the career journey less 
arduous and more fulfilling. 

Trede and McEwen define deliberate professionals as 
those who reflect on their culture, environment, and situation 
to understand possibilities and probabilities, and then use 
that information to make conscious choices for actions and 
relationships, while being responsible for the consequences 
of their choices.1 Essentially, deliberate professionals know 
where they are, where they are going, what they need to get 
there, and that the path might change. They use reflection to 
understand how their characteristics and experiences affect 
their journey, building individualized opportunities according 
to their unique characteristics. 

Post board certification, the clinical educator travels 
a long road, filled with slowdowns, detours, and day trips. 
Accidental academicians often passively go to their future, 
traveling without any idea of where they are going, how long 

Indiana University School of Medicine, Department of Emergency Medicine, Indianapolis, 
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they’ll be gone or what they’ll do when they get “there.” 
Deliberate professionals actively create their future by having 
an individualized map, specific guidance, and a plan for all parts 
of their journey.

The Map
A usable, individualized map consists of a starting point, 

an ending point, and the multiple paths between the two. Using 
time and introspection to create this roadmap facilitates a more 
successful and smooth journey. Directions are always relative 
to a starting point, so education scholars must understand their 
current position: a combination of their values, interests, and 
previously acquired knowledge.2 Deliberate professionals use 
this information to choose a direction to travel and plan their 
route, allowing them to align their career and values.3 This 
alignment leads to happier and more fulfilling experiences.4-6 

Aligning a career path with vague values (ie, I want to 
help people) is difficult, and such values often falter when 
challenged.7 Clearly defined values and goals also help make 
the multiple decisions along the career journey easier. The 
more decisions one makes, the more likely the next decision 
will either not get made or will result in a poor choice.8-10 By 
limiting viable choices and reducing decision issues, established 
values smooth the deliberate professional’s journey.8-10

Journeys also need a destination. Initially, accidental 
academicians are like Alice during her adventures in 
Wonderland, knowing they will get “somewhere” if they just 
travel long enough.11 Vague end goals are more difficult and 
less likely to be achieved than specifically delineated goals.12 
Combining personal characteristics and micromotives to find a 
fulfilling end goal enhances goal achievement.13 This end goal 
should be built upon multiple smaller, stepping-stone goals 
that have two purposes.14 In addition to specifically delineated 
goals, understanding the process required to achieve goals and 
building goal-reaching processes that reflect and are shaped by 
their identity in a goal-achieving feedback loop also result in a 
higher likelihood of goal achievement.15-18

Understanding stepping-stone goals first helps deliberate 
professionals to avoid distracting, non-relevant projects, 
allowing them to travel in the same direction for long 
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distances.19-20 Attempting to finish all projects, no matter 
what purpose they serve, results in minimal movement in any 
one direction.19 Stepping-stone goals also permit deliberate 
professionals to refine their path. These checkpoints help 
education scholars avoid both hyperbolic discountinga and 
unintentionally getting too far off track.21 These checkpoints 
serve as a place to reflect upon progress and adjust the endpoint 
and path based on how beliefs and interests have changed 
rather than aiming directly for an established goal without 
consideration of whether that goal remains the best outcome.22 To 
this end, deliberate professionals combine two goal achievement 
strategies (plan-and-implementb and test-and-learnc) to find their 
individualized path to being an education scholar, strategies used 
to become a clinician.23

Guidance and How to Travel
Since no universal defined path toward becoming an 

education scholar exists, deliberate professionals must use travel 
companions to help plan their route, choose their method of 
travel, and plan how to choose a direction at any unexpected 
forks in the road.

A social network guides individualization of one’s path 
by helping to identify one’s unique qualities, micromotives, 
strengths and weaknesses.18 Four types of people (their tribed, 
mentorse, coachesf, sponsorsg) make up one’s social network. 
This group provides feedback, suggests opportunities for growth 
and advancement, and teaches about training and resources 
required along the journey.24-26 While some of these relationships 
occur naturally, others benefit from formalization. Deliberate 
professionals consciously establish these relationships, determining 
what each person can and is comfortable providing help with, 
ensuring they receive the specific guidance they need and support 
when the journey gets arduous.24-25 Failure to formalize such 
relationships results in less guidance and fewer benefits.56

In addition to support and guidance, travel companions 
offer opportunities of varying usefulness.26 Without a solid 
method for choosing which opportunities to accept, the default 
is often to take the easiest route (ie, saying yes) despite the 
choice not being beneficial.27 This path may hold little to no 
interest to the education scholar, resulting in procrastination 
and lack of productivity.19 Committing to these opportunities 
decreases the time available for more interesting and relevant 
areas, while delaying niche development, something that helps 
prevent burnout, an increasingly common downside of a medical 
career.28-29 Deliberate professionals set themselves up to deal 
with any forks in the road before they start traveling, reducing 
decision- making issues and increasing productivity.9-10

A solid decision tree starts with a foundation of four times 
to definitely say yes: (1) politically, “no” is not an option 
(mandated yes); (2) the opportunity definitely interests the 
traveler; (3) participation in the opportunity directly impacts 
at least one established goal; and (4) participation results in 
working with someone who can educate and guide, leading to 
further success of the journey.

Some opportunities neither fit into these categories nor 
are an obvious “no.” Setting up priorities, such as how the 
opportunity might impact the final goal, who is involved, when 
the opportunity is, or how the traveler would be involved, helps 
one avoid defaulting to “yes.” Consider also asking and honestly 
answering questions about the opportunity’s effect on the 
journey: “What will I have to give up if I say yes?”; “What could 
I potentially miss out on if I say no?”; “Does this align with who I 
want to be?”19,30 The ultimate goal of this prioritization is to make 
sure travelers are not just “busy,” so travelers are able to both act 
as well as think and question, allowing germination and growth 
of ideas.31

Discussion of prioritization of opportunities brings up 
questions of how one should travel on this journey, (ie, how to 
work productively). A full discussion of productivity techniques 
is beyond the scope of this commentary. Accidental academicians 
should reflect upon their personal characteristics to figure out 
which techniques will work best for them. Deliberate professionals 
commit to maximizing their productivity. Though physician 
schedules rarely permit the four-hour blocks that many productive 
people use, a successful approach to blocking off professional time 
away from clinical work considers five key issues: 32  

•	 Consistency: Block off time regularly, preferably at the 
same time of day.33 The more often one works, even if it is 
just for 10 minutes, the more likely it will become a habit.34

•	 Self-awareness: Schedule this work block during their 
most productive time of day while employing their best 
techniques of blocking work within the larger time block 
(eg, Pomodoro techniqueh, clock-time vs event-timei).35-36

•	 Boundaries: Both physical and scheduling boundaries help 
prevent interruptions and increase productivity.

•	 Just do it: Sit down and start working no matter the lack of 
motivation or ideas. To do otherwise minimizes output.37

•	 Extra time and deadlines: Understand that everything takes 
longer than planned and allow for extra time to complete 
the work involved.38 Setting deadlines also helps avoid 
procrastination.39

Off the Beaten Path
At this point, education scholars must decide which type of 

trip they will take: traveling straight through with minimal stops 
or potentially making this a long journey starting with a nearby 
initial destination with time for detours, viewpoints and rest stops. 
The first option, without time for anything else until the job is 
finished, wreaks havoc on work-life integration and makes one’s 
career less satisfying overall.40 Downtime and detours enhance 
work-life integration and permit discovery and development of 
niches and passions.32

Roadblocks/getting lost
Failure, often the most disheartening part of any journey, 

occurs for everyone. Failure surprises those with a fixed 
mindset, derailing them from their travels.41 With a growth 
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mindset, deliberate professionals do not take failure personally 
and use failure to their advantage.41 They expect failure, 
understanding it is part of any learning process.42 They reframe 
failure as learning ways that do not work. Finally, deliberate 
professionals reflect upon their failure and how it affects their 
career path, modifying their route as needed.43 

Scenic route
Interesting side trips help travelers remain energized for 

their entire journey. A focus on completing all projects leaves 
little time for other opportunities. This focus towards the 
future may result in getting bored with the present and missing 
beneficial opportunities that do not align perfectly with what 
was planned.44 Deliberate professionals explore intriguing 
opportunities that pass the decision tree described earlier. Some 
of the most successful people have had career journeys that 
involved intentionally entered backward and sideways trips.45 

Rest stops
Deliberate professionals recognize how time outside of 

work enhances the quality of their work. Prominent historical 
figures interspersed work with activities like walks, social 
interactions, and naps, a practice supported by multiple 
research studies.32 K. Anders Ericsson’s deliberate practice 
needs the support of deliberate rest and sleep for practitioners 
to achieve expertise.46 Deliberate rest (or play) involves 
detaching from work by changing context, relaxing, and 
engaging in interesting activities.47-48 Each traveler’s form 
of deliberate rest/play is different, but has the same benefits: 
better performance during work time; renewed energy; and 
increased creativity.47-50 Switching off work, especially in 
the middle of a project, allows the brain to subconsciously 
consider the problem and arrive at more creative solutions.32, 

51-52 Deliberate professionals realize that coming up with 
solutions while walking, driving, or showering is not a fluke 
but an opportunity to be cultivated.

CONCLUSION
       During their career journey, deliberate professionals create 
an individualized map to follow (modifying it as they go), 
engage guidance in various forms, and understand that time 
outside of work enhances their experience and productivity. 
The added intention that differentiates a deliberate professional 
from an accidental academician seems simple, but each move 
is deliberate: unhurriedly, carefully, and attentively studied, 
considered, and measured before it is taken. Practicing 
reflection regularly is key to understanding the interplay of all 
parts of the career journey. Both deliberation and reflection take 
time, experience, and a willingness to be wrong. No matter 
where education scholars are in their career journey, they 
can transform from an accidental academician to a deliberate 
professional and travel a well-planned path that expects and 
permits agility while enhancing productivity.

Footnotes
a. Having less motivation to do tedious tasks towards a 

distant reward. 
b. Define a goal, figure out how to get there, and strictly 

follow the path.
c. Trying different options to determine which one fits.
d. A group of people connected to each other by a leader and/

or ideals.
e. Provide guidance through sharing of knowledge, advice 

and experience.
f. Observes performances and provides feedback to improve 

performance.
g. People of higher rank that can offer opportunities to the 

education scholar and promote them to others.
h. Working in blocks of time (typically 25 minutes) with 

breaks in between of varying lengths depending on the 
overall amount of time one has been working.

i. Working for either a specified amount of time (clock time) 
or until a task is finished (event time).
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Introduction: Although the Accreditation Council for Graduate Medical Education mandates structured 
case review and discussion as a part of residency training, there remains little guidance on how best to 
structure these conferences to cultivate a culture of safety, promote learning, and ensure that system-based 
improvements can be made. We hypothesized that anonymous case discussion was associated with a more 
effective, and less punitive, morbidity and mortality (M&M) conference. Secondarily, we were interested in 
determining whether this core structural element was correlated with the culture of safety at an institution.

Methods: We conducted a national survey at 33 emergency medicine residency programs evaluating 
residents’ perceptions of M&M and the culture of safety at their institutions. Data was analyzed using 
descriptive statistics and bivariate analyses. We summarized Likert scores using mean and 95% confidence 
intervals. We also performed content analysis of the free-text comments and report on the themes identified. 

Results: There were 1248 residents at the 33 programs surveyed. Of the 1002 who replied (80.3% 
response rate), 231 respondents reported anonymous case presentations and 744 reported non-anonymous 
case presentations. Residents at programs with anonymous case presentations were more likely to report 
that M&M was non-punitive. There were no other significant differences between anonymous and non-
anonymous case presentations on any of the culture of safety domains measured. When these comments 
were systematically analyzed and coded, we found that the comments related to anonymity were both 
positive and negative. Among the themes identified were anonymity’s impact on punitive response to error, 
the ability to learn from cases, and professional responsibility.  

Conclusion: Anonymous M&Ms are associated with a perception of a less-punitive M&M and with better 
ratings in several conference-specific outcomes; however, there appears to be no association between the 
other Agency for Healthcare Research and Quality culture of safety scores and anonymity in M&M. [West J 
Emerg Med. 2020;21(1):127-133.]
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What do we already know about this issue?
Structured case review is mandated by the 
Accreditation Council for Graduate Medical 
Education, but there are no best practices in 
the design of these conferences.

What was the research question?
Does anonymous case discussion cultivate a 
more effective, and less punitive, morbidity and 
mortality (M&M) conference?

What was the major finding of the study?
Anonymous M&Ms are associated with a 
perception of a less-punitive M&M and with 
better ratings in several conference-specific 
outcomes.

INTRODUCTION
The value of systematic error analysis has long been 

recognized in healthcare. Pioneered by Earnest Codman at the 
turn of the 20th century,1 and famously reinforced 100 years 
later in the Institute of Medicine’s landmark To Err is Human,2 
the importance of routine case reporting and detailed case 
review is now widely accepted as foundational in the practice 
of medicine. Integral in training, the Accreditation Council for 
Graduate Medical Education now mandates structured case 
review and discussion, or morbidity and mortality (M&M) 
conferences, as a part of their system-based practice and 
practice-based learning and improvement domains.3 

Despite the express interest in this activity supporting 
system-based practice, M&Ms have instead traditionally 
been focused on individual cognitive errors and have often 
further reinforced a “blame and shame” culture in medicine, 
undermining the effectiveness of these conferences.4,5,6 For 
trainees in particular, it has been noted that the impact of 
M&M conferences that focus on individual cognitive errors 
is to increase fear of blame resulting in decreased participant 
engagement, lower likelihood of reporting safety events, and 
an overall decrease in the effectiveness of the conferences.7 
Despite this, there are no best practices to guide residency 
programs in the design of M&M conferences to mitigate the 
fear of blame, and to promote a non-punitive case discussion. 
To our knowledge, no work to date has looked to determine 
the association of different structural elements of M&M 
conferences and residents’ perceptions of the conference and 
the overall impact on the culture of safety.

Recent papers have described the characteristics of 
emergency medicine (EM) M&Ms nationally, and found 
significant variation in core structural elements.8,9,10 Given 
the fear of “blame and shame,” we hypothesized that 
anonymous case discussion would cultivate a more effective, 
and less punitive, M&M conference. Secondarily, we 
were interested in determining whether this core structural 
element was associated with the overall culture of safety at 
an institution. We conducted a national survey, evaluating 
residents’ perceptions of M&M and the culture of safety at 
their institutions. 

METHODS
Study Setting and Measurement 

Study setting and measurement is discussed in detail 
in a previous paper.9 This is a convenience sample derived 
from all United States EM residency programs. We invited 
all programs to participate in a survey of all residents: 
33 programs were both willing to participate and able to 
identify a local champion to serve as a co-investigator to 
help ensure a high response rate. The survey was conducted 
in May 2015, using a tool that was previously piloted with 
residency program directors (PD).9 This included questions 
used in a previous survey of EM PDs9 as well as questions 
from the validated Agency for Health Care Research and 

Quality (AHRQ) Safety Culture survey.11 These questions 
are designed to assess aspects of a strong safety culture, 
including a non-punitive environment, comfort submitting 
and discussing errors, and an environment in which mistakes 
lead to positive change. 

Analysis
We analyzed data using descriptive statistics and 

bivariate analyses. Likert scores were summarized using 
mean and 95% confidence intervals (CI). We calculated 
composite culture of safety scores by using the average of 
the four AHRQ safety domains surveyed. Anonymous and 
non-anonymous comparison was made using paired t-test. 
Data analysis was performed with STATA MP 13.1 
(StataCorp, College Station, TX).  We performed 
qualitative analysis of the free-text comments using 
conceptual content analysis. 

To begin, a set of thematic codes was developed by three 
of the emergency physician investigators (ELA, JDS, KW) 
through an iterative reading of all reports. Subsequently, one 
author (ELA) used content-analysis techniques to code all 
transcripts in NVivo qualitative data analysis software 
version 10, 2014 (QSR International Pty Ltd. Doncaster, 
Australia). Multiple themes could be applied to a single 
response as appropriate. The final coded text and example 
quotations were reviewed with two other investigators (KW, 
JDS) iteratively until there was agreement on the coding 
structure. Descriptive statistics were generated to summarize 
the data and quantify the frequency of themes.
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RESULTS
There were 1,248 residents at 33 programs surveyed 

during the study period. Of the 1002 who replied (80.3% 
response rate), 231 respondents reported anonymous case 
presentations, and 744 reported non-anonymous case 
presentations. There were no differences in the structural 
elements of the residency training programs between 
anonymous and non-anonymous respondents (Table 1). 

When asked about features of M&M specifically, 
residents reporting anonymous case presentation reported 
that M&M was less punitive (Table 2; difference in percent 
agreeing = 8.21; 95% CI, 11.66-4.77; p<0.05). Regarding 
case submission, residents reporting anonymous case 
presentation trended toward being more comfortable 
submitting cases in which they were not involved as 
compared to residents reporting non-anonymous case 
presentations (difference in percent agreeing = 6.64; 95% CI, 
7.24-14.01; p = 0.08). There was little difference between the 
groups in their degree of comfort when reporting cases they 
were involved in (difference in percent agreeing = 0.38; 95% 
CI, 6.44-7.21; p = 0.91). 

Greater than 85% of all residents surveyed agreed that 
M&M was of value to their education, with no significant 
difference between the two groups (difference in percent 
agreeing =1.49; CI, 6.49-3.49; p = 0.55).  Those reporting 
anonymous case presentation did report that case discussion 
was more focused on system errors (difference in percent 
agreeing = 6.73; CI, 0.85-12.62; p = 0.03); however, the two 
groups reported no significant difference in the perception 
that the discussions were more focused on cognitive errors 
(difference in percent agreeing = 0.004; CI, 7.22-7.31; p 
= 0.99]) The majority of residents surveyed agreed that 
mistakes led to positive change (65.9% of residents reporting 
anonymous case presentations; 68.6% of residents reporting 
non-anonymous case presentations). 

Table 3 shows the positive composite score for the culture 
of safety survey stratified by the two different types of case 
presentation. There remained a significant difference between 
the two groups related to the perception of the punitive nature 
of the conference, with residents at programs with anonymous 
M&Ms significantly less likely to report that the M&M felt 
punitive. 

When asked “Have you had a negative experience with 
having a case of yours discussed at M&M?,” there was 
no statistical difference between respondents reporting an 
anonymous case presentation described negative experiences 
and respondents reporting non-anonymous case presentations 
described negative experiences (2.4% vs 0.8%; p = 0.188). 
Similarly, there was no statistically significant difference 
between positive experiences reported by respondents 
reporting anonymous case presentations and respondents 
reporting non-anonymous case presentations (6.9% vs 8.7%; p 
= 4.16). 

Narrative Comments
When we systematically analyzed and coded these 

statements, we found that comments related specifically 
to anonymity were very common and both positive and 
negative. The majority of comments from anonymous 
programs were related to non-punitive responses to error, 
with residents noting that “I feel bad about a decision that 
I made that I should have done differently; however, people 
are not punitive, they try to keep the discussion academic”; 
and “the environment is generally very constructive and not 
punitive, which makes it much easier to accept criticisms of 
the care I provided.” Another theme identified associated with 
anonymous case discussions was related to the impact of the 
providers not being present for the case discussion, noting 
that as a negative experience: the “Attending who drove most 
of decision making of case was not present.” While these two 
things, anonymity and the absence of the team involved, are 
not clearly related it does stand to reason that if the team will 
not be identified it becomes easier for them not to attend. 

Additional themes identified were related to anonymity 
decreasing the punitive nature of these conferences and 
increasing the focus on systems and ability to learn from 
cases: “M&M for us is completely anonymous and focused 
on systems errors and ways to avoid a similar error in the 
future. It does not feel punitive or finger-pointing. It was very 
interesting to hear the discussion of a case I was involved in, 
and allowed me to better process a poor patient outcome and 
give me ideas on how to prevent a similar error in the future.” 
However, another resident noted that the same anonymous 
framework can lead to a loss of the context related to the 
original medical decision-making: “I don’t like that our 
institution does not allow the person involved in the case to 
OWN the case. Instead you listen to people talking about 
what they would have done etc. but the person involved in the 
case is not allowed to stand up and explain their motivations 
because it has to be anonymous.” 

Other residents provided examples of hybrid approaches 
to anonymity and described the ability of non-anonymous 
conferences to provide closure; however, “at our institution 
the attendings and residents involved in the case are free 
to identify themselves and their experience but there is no 
pressure. When my case was presented, I thought it was 
helpful to discuss my experience, thought process during the 
case, and to ask if others in the room would have approached 
it differently. This gave me a sense of closure and afterwards 
I felt more resolution regarding the care of that patient.” 
Another resident describing a hybrid conference noted 
the limitations of the non-anonymous structure, impeding 
honest discussion, perhaps related to self-censorship: “at 
our institutions the presenter never identifies the resident 
or attending on the case but the resident and attending 
frequently self-identify and start discussing the case. That 
then makes it very difficult for others to comment honestly and 
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Residents reporting anonymous 
case presentations (%, N)

Residents reporting non-anonymous 
case presentations (%, N) X2

X2

Total respondents 23.69%, 231 76.31%, 744
Postgraduate year X2=2.15   

P = 0.54
     PGY 1 23.13%, 71 76.87%, 236
     PGY 2 25.18%, 71   74.82%, 211       
     PGY 3 25.00%, 65 75.00%, 195      
     PGY 4 19.05%, 24     80.95%, 102  

Residency program structure X2=0.42   
Pr = 0.52

PGY 1-3 24.55%, 123 75.45%, 378      
PGY 1-4 22.78%, 108 77.22%, 366

Region X2=16.48   
Pr = 0.001

Northeast 26.87%, 108 73.13%, 294
Midwest 22.55%, 53 77.45%, 182
South 28.57%, 50 71.43%, 125
West 12.27%, 20 87.73%, 143

(2) Number of your cases submitted to 
M&M in the past 12 months

X2=2.02   
Pr = 0.36

       0 25.13%, 146 74.87%, 435
       1 22.77%, 46 77.23%, 156
       ≥2 20.21%, 38 79.79%, 150
(3) Number of your cases submitted to 
PSRS in the past 12 months

X2=0.56   
Pr = 0.75

       0 24.07%, 181 75.93%, 571
       1 21.37%, 25 78.63%, 92
       ≥2 25.51%, 25 74.49%, 73
(4) Number of your cases presented at 
M&M during residency

X2=2.01   
Pr = 0.37

       0 24.94%, 106 75.06%, 319
       1 24.72%, 67 75.28%, 204
       ≥2 20.58%, 57 79.42%, 220
(16) Most important objective of M&M X2=9.17   

Pr = 0.10
Discuss adverse outcomes 41.04%, 87 34.06%, 233
Identify systems errors 26.89%, 57 23.10%, 158
Discuss interesting cases 10.38%, 22 11.26%, 77
Identify cognitive errors 4.25%, 9 7.31%, 50
Teach individual professional 
accountability

9.43%, 20 14.33%, 98

Other 8.02%, 17 9.94%, 68

Table 1. Demographics and structure of emergency medicine morbidity and mortality conferences.

X2, chi-square test; PGY, postgraduate year; Pr, probability; PSRS, the Patient Safety Reporting System; M&M, morbidity and mortality.
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Table 2. Anonymity and culture of safety domains. 
Questions related to culture 

of safety
Residents reporting anonymous 

case presentations
Residents reporting non-

anonymous case presentations
Difference in % 

agree [CI] P-value
Agree 

(Lik 4+5)
% (n)

Neutral 
(Lik 3)
% (n)

Disagree 
(Lik 1+2)

% (n)

Agree 
(Lik 4+5)

% (n)

Neutral 
(Lik 3)
% (n)

Disagree 
(Lik 1+2)

% (n)
(7) M&M feels punitive 
(primary outcome)

3.93%
(9)

11.79%
(27)

84.28%
(193)

12.15%
(90)

18.76%
(139)

69.10%
(512)

-8.21%
[-11.66; -4.77]

<0.05

(5) Comfort submitting cases I 
was not involved in 

48.70%
(112)

23.48%
(54)

27.83%
(64)

42.05%
(312)

28.44%
(211)

29.51%
(219)

6.64%
[-7.24; 14.01]

0.08

(6) Comfort submitting cases I 
was involved in

69.43%
(159)

21.40%
(49)

9.17%
(21)

69.04%
(513)

20.73%
(154)

10.23%
(76)

0.38%
[-6.44; 7.21]

0.91

(8) Case discussion is 
focused on cognitive errors

59.13%
(136)

29.57%
(68)

11.30%
(26)

59.08%
(439)

26.24%
(195)

14.67%
(109)

0.04%
[-7.22; 7.31]

0.99

(9) Case discussions are 
focused on systems errors

81.74%
(188)

14.78%
(34)

3.48%
(8)

75.00%
(558)

17.61%
(131)

7.39%
(55)

6.73%
[0.85; 12.62]

0.03

(10) Mistakes have led to 
positive changes

65.94%
(151)

29.26%
(67)

4.80%
(11)

68.64%
(510)

26.51%
(197)

4.85%
(36)

-2.7%
[-9.68; 4.28]

0.44

(12) M&M is a valuable 
educational didactic session

86.52%
(199)

10.00%
(23)

3.48%
(8)

88.02%
(654)

9.15%
(68)

2.83%
(21)

-1.49%
[-6.49; 3.49]

0.55

Lik, Likert; CI, confidence interval; M&M, morbidity and mortality.

Table 3. Primary and secondary outcomes.

Questions related to Culture of 
Safety

Residents reporting 
anonymous case 

presentations 

Residents reporting 
non-anonymous case 

presentations 
Difference in % Agree 

[CI] P value
Average Likert score Average Likert score

(7) M&M feels punitive (primary 
outcome)

1.66 2.05 -0.39
[-0.55; -0.23]

<0.05

(5) Comfort submitting cases I was 
not involved in 

3.39 3.25 0.15
[-0.04; 0.33]

0.12

(6) Comfort submitting cases I was 
involved in

3.92 3.88 0.04
[-0.11; 0.19]

0.61

(8) Case discussion is focused on 
cognitive errors

3.60 3.57 0.03
[-.10; 0.17]

0.63

(9) Case discussions are focused on 
systems errors

4.05 3.89 0.16
[0.03; 0.28]

0.01

(10) Mistakes have led to positive 
changes

3.82 3.84 -0.01
[-0.13; 0.11]

0.84

(12) M&M is a valuable educational 
didactic session

4.38 4.36 0.02
[-0.10; .14]

0.71

CI, confidence interval; M&M, morbidity and mortality.
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changes the tone.”
A common theme in the comments from non-anonymous 

programs was related to residents perceptions of punitive 
responses to error, such as “I felt as though I was blamed by one 
of our senior attendings for this in front of the M&M attendees, 
even though I had ultimately no power in the decision made by 
the spine surgery team.” Alternatively, another theme identified 
was related to the non-anonymous conference’s ability to 
cultivate professionalism and accountability. One resident 
asserted that, “it is helpful to watch more seasoned providers 
accept responsibility”; and another resident noted, “It teaches 
patient safety, personal accountability, and management of 
difficult cases.” 

Another theme that arose exclusively in the non-
anonymous group was related to the absence of change 
resulting from case discussion. One resident noted that 
“I have as of yet been informed of any system change to 
address the issue” and noting concern that “when a system 
process is changed as a result of questions and answers, 
it usually is not effectively communicated to the group 
(Attendings and Residents) and is often not widely adopted.” 
Despite these concerns, residents reporting non-anonymous 
case presentations did point out the conferences’ ability to 
provide emotional support to the clinicians involved in the 
cases discussed, commenting that “ This gave me a sense of 
closure and afterwards I felt more resolution regarding the 
care of that patient” and “allowed me to better process a 
poor patient outcome.” 

DISCUSSION
In this national survey of residents’ perception of M&M 

conferences and their institutional cultures of safety, we 
found that residents reporting anonymous M&Ms were less 
likely to report that the M&M felt punitive and more likely 
to report that case discussions were focused on system 
issues. We found no other association between the AHRQ 
culture of safety scores and anonymity in M&M. As we think 
about the core elements of a strong safety culture that could 
be cultivated through M&M it becomes important that these 
conferences are designed to encourage robust case reporting, 
cultivate a nonpunitive environment for discussion, and 
provide clear follow-up for issues discussed.12 Our study 
suggests that residents at institutions with anonymous 
M&Ms feel the case discussions are less punitive and that 
they focus more on systems errors. 

In keeping with our hypothesis, we believe that this 
impact stems from a relationship between the fear of 
individual blame for case outcomes and being explicitly 
named in case discussion. It should be noted, however, 
that it was still a small minority of residents, from either 
conference structure, who felt these conferences are punitive. 
Instead, only 16% of residents at anonymous programs and 
31% of residents at non-anonymous programs felt that these 
discussions were punitive. Although other indicators, such as 

the educational value of the conference, showed no change 
between the two structures, these also had the clear majority 
of respondents from both programs (86% anonymous, 88% 
anonymous) agreeing that the conferences were of value. 

Our study showed that, despite the impact of anonymous 
M&M on some indicators of safety culture, there was no 
impact on several others. This likely reflects the fact that 
M&M conferences are only one small determinant of an 
institution’s culture of safety and this structure alone is not 
enough to modify the overall culture. This was reinforced 
by the qualitative analysis, which demonstrated that there 
were both residents who felt that anonymity cultivated a 
safety culture, and those who felt it hindered it. This further 
demonstrates the complexity of safety culture and reinforces 
that any single input, such as M&M conferences, is only one 
factor in determining the overall culture. 

The analysis of free-text comments provided deeper 
insight into the nuances surrounding anonymous case 
presentations, painting pictures of both residents for whom 
anonymity provided a non-punitive environment that enabled 
the discussion of systems issues, as well as those for whom 
anonymity was frustrating and obstructed the ability of the 
providers to accurately relay the details of the case. The 
same was true for those reporting non-anonymous case 
discussions, with some residents recalling situations in which 
this structure led to them feeling personally attacked or 
abandoned; however, others described the important impact 
that this structure had on cultivating personal accountability 
and professionalism. 

LIMITATIONS
There were several limitations to our study. As with 

all survey-based research, our study was prone to response 
bias. Although we had a robust response rate, with a >80% 
response rate across the study population and > 70% at each 
institution, only 33 programs out of the 151 programs in the 
country elected to participate. We suspect that those that did 
elect to participate were more likely to have stronger safety 
cultures and that, therefore, our results were biased toward 
a smaller effect size of anonymity. The survey questions 
themselves, although taken from a previously piloted survey 
for PDs and validated AHRQ questions, did not undergo 
formal psychometric testing as this set of questions. The 
qualitative analysis of the free-text comments has limitations 
typical for qualitative analysis, that our findings are 
hypothesis generating and not generalizable.

CONCLUSION 
In this national survey of EM residents, we found that 

anonymous M&Ms are associated with a non-punitive 
perception of the conference. Future study should focus on 
the impact, within a single program, of anonymous case 
discussion, as well as other structural elements of M&M 
conference. 
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Introduction: The World Health Organization recently recognized the importance of emergency 
and trauma care in reducing morbidity and mortality. Training programs are essential to improving 
emergency care in low-resource settings; however, a paucity of comprehensive curricula focusing 
specifically on pediatric emergency medicine (PEM) currently exists. The African Federation 
for Emergency Medicine (AFEM) developed a PEM curriculum that was pilot-tested in a non-
randomized, controlled study to evaluate its effectiveness in nurses working in a public Tanzanian 
referral hospital. 

Methods: Fifteen nurses were recruited to participate in a two-and-a-half-day curriculum of lectures, 
skill sessions, and simulation scenarios covering nine topics; they were matched with controls. Both 
groups completed pre- and post-training assessments of their knowledge (multiple-choice test), self-
efficacy (Likert surveys), and behavior. Changes in behavior were assessed using a binary checklist 
of critical actions during observations of live pediatric resuscitations. 

Results: Participant-rated pre-training self-efficacy and knowledge test scores were similar in both 
control and intervention groups. However, post-training, self-efficacy ratings in the intervention 
group increased by a median of 11.5 points (interquartile range [IQR]: 6-16) while unchanged in the 
control group. Knowledge test scores also increased by a median of three points (IQR: 0-4) in the 
nurses who received the training while the control group’s results did not differ in the two periods. A 
total of 1192 pediatric resuscitation cases were observed post-training, with the intervention group 
demonstrating higher rates of performance of three of 27 critical actions.

Conclusion: This pilot study of the AFEM PEM curriculum for nurses has shown it to be an effective 
tool in knowledge acquisition and improved self-efficacy of pediatric emergencies. Further evaluation 
will be needed to assess whether it is currently effective in changing nurse behavior and patient 
outcomes or whether curricular modifications are needed. [West J Emerg Med. 2020;21(1)134-140.]
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Population Health Research Capsule

What do we already know about this issue?
Emergency care reduces morbidity and 
mortality, but countries in low-resource 
settings may lack dedicated training, especially 
in pediatric emergency medicine (PEM). 

What was the research question?
Would Tanzanian nurses who participate in a 
novel PEM curriculum demonstrate improved 
self-efficacy, knowledge, and practice during 
pediatric emergencies? 

What was the major finding of the study?
Trained nurses showed improved self-efficacy 
and knowledge, but failed to show increased 
performance of critical actions during live 
pediatric resuscitations. 

How does this improve population health?
This PEM pilot has strengthened the 
curriculum and will be available to train 
nurses across Africa, to improve the care of 
critically ill and injured children.

INTRODUCTION
The lack of emergency care systems has been associated 

with lower survival rates in adults and children in low- and 
middle-income countries (LMICs).1,2 At the 72nd World Health 
Assembly, delegates recognized the value of emergency and 
trauma care in reducing morbidity and mortality, and adopted a 
resolution that would support countries in the development of 
systems to deliver timely care to critically ill and injured people.3 
In addition to needs assessments and standards for equipment and 
processes to support the development of emergency care systems, 
training for all cadres of health workers was one of the identified 
interventions in the resolution. 

Numerous studies surrounding emergency medicine (EM) 
curriculum implementation have demonstrated decreased 
mortality in adult populations4-6 without a significant increase 
in the use of resources or economic burden.5-7 While nearly 
95% of the one million traumatic injuries occurring in children 
worldwide occur in LMICs,8 to date, there remains a paucity 
of open access and comprehensive, pediatric-focused curricula 
for emergency and trauma care. Furthermore, of the pediatric 
curricula that have been implemented, most have only evaluated 
providers’ self-efficacy and knowledge acquisition.9-12 A rare 
few have attempted to show changes in provider behavior or 
patient outcomes.13,14

In response, the African Federation for Emergency 
Medicine (AFEM) assembled a working group with expertise 
in pediatric EM (PEM) from seven American and African 
academic institutions to develop a comprehensive PEM 
curriculum for three different tiers of healthcare professionals 
that would be made freely available. The curriculum 
development process was based upon a widely accepted model 
for medical education.15 Curriculum topics were based upon 
a needs assessment conducted in Tanzania two years prior, 
and learning objectives were determined by expert consensus 
review using a modified Delphi process.16,17 As part of the 
development process, the implementation and evaluation of the 
curriculum for the first tier of providers, nurses as described 
here, was conducted as a pilot study at Muhimbili National 
Hospital (MHN), the national referral hospital for Tanzania 
(see Figure 1). Specific efforts were made to broaden the 
curriculum’s evaluation beyond self-efficacy and knowledge 
acquisition, to include changes in practice behavior.

METHODS
This study was a non-randomized, controlled pilot study 

to evaluate the effectiveness of a novel PEM curriculum in 
nurses (Tier 1 providers) by examining the association between 
participation in this curriculum and nurses’ self-efficacy, 
knowledge, and changes in behavior.

Setting and Study Population
MHN is the national referral hospital for Tanzania and is 

located in the capital city, Dar es Salaam. It houses an emergency 
department (ED) that treats approximately 45-50 pediatric 

patients (under 18 years old) per day. 
Nurses were recruited by ED staff at MHN to participate in 

the training and were matched to control nurses who worked in 
the same setting based upon their level of experience. All ED Tier 
1 nurses or prehospital providers for whom caring for pediatric 
patients on a daily basis was within their scope of practice were 
eligible to be enrolled. Any provider not proficient in the English 
language was excluded from the study. As a retention strategy, 
a certificate of completion was provided to all participants who 
attended at least 80% of the training sessions and completed all 
measurement tools.

The sample-size calculation was based off change in 
knowledge scores in previously published literature.7,18 A 
minimum of 24 nurses (12 intervention and 12 control) was 
required to detect a 15% change in test scores.

Control Group
As mentioned, the control group of nurses was recruited 

from the same group of ED nurses as those in the intervention 
group, and were matched to participants in the intervention 
group based upon level of experience. The majority of the 
nurses in both groups (> 60%) hold a diploma in nursing (three-
year program following secondary school or high school), 
while the remainder possess either a bachelor’s degree or a 
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certificate in nursing. At baseline, all nurses in the ED receive 
annual training in pediatric emergencies via the American 
Heart Association’s Pediatric Advanced Life Support course, 
and a five-day, multidisciplinary course focusing on pediatric 
resuscitation and trauma management that was developed by 
local physicians. In addition, they participate in a monthly 
course entitled “Basic Emergency Nursing Training,” which 
includes some basic pediatric resuscitation training. Further 
exposure to pediatric-specific training for the nurses is more 
sporadic, with up to 25% of weekly continuing nursing 
education sessions being relevant to pediatrics. 

Intervention
Training

Training sessions were conducted over two and a half days 
and included 30-minute lectures on nine topics, small-group skills 
stations and simulated scenarios, as well as scheduled intervals 
for pre-and post-training measurements and frequent breaks (see 
Appendix 1). The lectures were delivered by two instructors, 
one international instructor, and one local instructor, and the 
small-group sessions were facilitated by an additional three 
international instructors and two local instructors. 

Outcomes/Measurements
The non-randomized, controlled study design was approved 

by institutional review boards at both the University of California 
San Francisco (UCSF) and MHN. Outcome measurements 
focused on three well-described dimensions to evaluate training 
programs.19 Primary outcomes were 1) participant self-efficacy 
(as measured by a survey that used five-point Likert scales to 
rate participants’ confidence with PEM concepts and skills); and 
2) participant knowledge acquisition (as measured by written 
test scores on a 20-question multiple-choice test). Since no 
surveys for this target audience existed, items were adapted 
from previously published and validated surveys, with new 
content development informed by interviews conducted during 
a needs assessment and review by local experts (EM specialists 
in low-resource settings).16,20-22 A similar process for developing 
questionnaires for educational research has been described.23

A secondary outcome was change in participant behavior (as 
measured with a binary checklist of critical actions for pediatric 
sepsis, respiratory distress, and trauma). Content validity for all 
tools was obtained through expert review; and a duplicate survey 
and written test were used for pre-training and post-training 
evaluations, demonstrating reliability (see Appendices 3 and 4).24 
Inter-observer reliability for the checklist was not assessed. Each 
group completed all measurements both pre- and post-training, 
except for the changes in participant behavior, which was only 
able to be measured post-training (see “Limitations” section). 
These data were collected for seven weeks post-training.

Statistical Analyses
We used paired t tests to compare means between normally 

distributed groups and Mann-Whitney U test to compare data that 

were not normally distributed. Performance on the checklist of 
critical actions was compared using chi-squared or Fisher’s exact 
tests as appropriate. For all comparisons, a two-tailed p-value less 
than 0.05 was considered statistically significant.

RESULTS
A total of 15 nurses participated in the training; however, 

only 11/15 completed all of the pre- and post-training 
measurements. Fourteen nurses were recruited as control 
participants; 11/14 completed all measurements. For the survey 
measurement of self-efficacy, median ratings were similar 
between the intervention and control groups; however, overall 
participant post-training ratings were significantly greater than 
pre-training ratings in the intervention group. Control participants 
showed no significant difference between their pre-training and 
post-training ratings (see Tables 1 and 3).

Similarly, for the test of knowledge acquisition, no pre-
training difference existed between the intervention and control 
groups; however, a significant increase in median scores was seen 
within the intervention group across the two time points, as well 
as when comparing the intervention group to the control group 
post-training (see Tables 2 and 3).

A total of 402 live cases of pediatric respiratory distress (121 
intervention; 281 control) were observed and measured using the 
critical actions checklist post-training (Table 4). Only one critical 
action was observed at a higher proportion in the intervention 
group (+8.6% (confidence interval [CI], -0.8 - 18.1%): “States 
that the child is in respiratory distress” (which was intended to 
serve as a proxy for recognition of an emergency condition – see 
Appendix 2 for the complete tool). For pediatric trauma, 394 
live cases were observed (115 intervention; 279 control) with 
no statistically significant differences in performance of critical 
actions. For pediatric sepsis, 396 live cases were observed (117 
intervention; 279 control). In two related critical behaviors –  
“States whether the child is or is not anemic” (eg indicating that 
the nurse checked for anemia) and “Attempts to place IV or IO 
(if available)” – the intervention group performed these actions 
at higher rates with estimated differences of + 6.3% (CI, -0.9 - 
13.7%) and 12.6% (CI, 2.1 - 23.0%), respectively.

DISCUSSION
Emergency care has been proven to save lives, and 

educational curricula have been shown to be one way to 
effectively and feasibly support the development and expansion 
of emergency care services in LMICs.4-7 Few comprehensive, 
open-access, pediatric-specific emergency curricula exist despite 
the high burden of critically ill and injured children in these 
settings. This study describes the pilot implementation of such a 
curriculum developed by AFEM to fill this gap, and demonstrates 
its effectiveness in improving both PEM self-efficacy and 
knowledge. Once finalized, this curriculum will be made freely 
available via the Internet to be modified and used to train nurses 
and prehospital providers across the African continent.

Combined pediatric emergency and critical care fellowships 



Volume 21, no. 1: January 2020 137 Western Journal of Emergency Medicine

Chen et al. Effectiveness of a Pediatric EM Curriculum in a Public Tanzanian Referral Hospital

are starting to be implemented on the continent.25 At the same 
time that sub-specialty training for physicians in LMICs is 
being conducted at referral centers, it is important to recognize 
that many emergencies take place far from these large centers. 
To ensure that children receive the care they need, nurses and 
physicians at sites that are further afield also need training in 
the recognition and initial management of pediatric emergency 
conditions, but may not have the financial and logistical ability to 
commit to two or more years of full-time training.

Our curriculum addresses several of these issues. First, while 
this pilot training included all components and was held over 
two and a half days, it is designed in a modular fashion so that 
participants can view the lectures (available both in PowerPoint 
and PDF formats to accommodate local bandwidth restrictions) 
at their convenience. The hands-on, small-group skills sessions 
and simulated cases can be offered in a brief, one-day training 
with experienced facilitators. This multimodal format has been 
shown to be preferred by working emergency care nurses, interns, 
residents, and physicians in a similar setting.16 Secondly, the final 
AFEM curriculum is designed to target multiple different cadres 
of healthcare workers through its tiered development. The Tier 1 
curriculum piloted in this study is directed toward nurses and pre-
hospital providers, recognizing that in most LMICs, the majority 
of the healthcare workforce is made up of professionals who are 
not physicians. 

This study demonstrated a significant improvement in 
self-efficacy and knowledge scores of participating nurses. As 
mentioned, multiple studies of educational curricula have shown 
similar benefits; however, fewer have demonstrated actual 
changes in behavior. We attempted to show a change in nursing 
behaviors with this curriculum. However, an improvement in 
critical actions during specific pediatric emergencies (respiratory 
distress, trauma, sepsis), which was expected, was not seen for 
most actions (Table 4). 

There are several potential reasons for this. First, critical 
actions included stating the existence of certain conditions, 
such as respiratory distress, as a proxy for recognition of the 
emergency condition. However, observations were being 
conducted during actual resuscitations and not in a traditional 
testing environment, so the fact that a nurse did not verbalize 
critical action statements may not be a true reflection of his or 
her recognition of these conditions, but rather a reflection of 

the lack of utility of such statements during live resuscitations. 
This hypothesis is supported by the observation that rates of 
performance of critical actions that required statements were 
relatively low in both groups, ranging from 6-36% (except for 
“States that the patient is in septic shock”). However, critical 
actions that followed recognition of these conditions were 
performed at relatively higher rates, suggesting that nurses may 
have been acting upon these emergent conditions, even if they 
were not stating their recognition of them.

Additionally, this pilot study was conducted at only one 
site (due to a limitation in funding), so there may have been 
information transfer among the ED nursing staff, which could 
have led to an improvement in performance of members of the 
control group, which makes the lack of significance in the rest 
of the critical actions difficult to interpret. Since pre-training 
data was not available to help triangulate the results, it is unclear 
whether participants were unable to transfer the knowledge 
acquired into action, or knowledge gained spilled over into the 
control group. The lack of pre-training data also prohibits us from 
assessing whether the intervention and control groups performed 
comparably at baseline. However, a significant difference in 
baseline is unlikely as there was no difference in their pre-training 
confidence or knowledge scores. The disproportionately higher 
number of post-training observations in the control group could 
be due to an unintentional counting of all nurses who did not 
undergo the training as controls; however, this could not be 
confirmed due to lack of identifying information.

Other groups have shown that practice change following 
educational interventions is often difficult to achieve, and our 
study supports this notion.5 However, given the knowledge 
acquisition and improved confidence after the course, we 
believe that this does not suggest that such curricula are not 
effective, but, if the data are accurate, might not be sufficient, 
and that another component of training such as direct oversight 

Cohort
Self-efficacy 
assessment

Median 
rating

Interquartile 
range P-value

Control Pre- 46 41 - 48 0.55
Post- 45 43 - 49

Intervention Pre- 45 39 – 48 0.002
Post- 54 54 - 55

Cohort
Self-efficacy 
assessment

Median 
rating

Interquartile 
range P-value

Control Pre- 14 14 – 17 0.54
Post- 15 13 – 17

Intervention Pre- 16 14 – 17 0.016
Post- 17 17 – 19

Table 1. Overall median self-efficacy rating (scale 11-55), and within 
cohort p-value comparison of change in self-efficacy ratings pre- and 
post-training.

Table 2. Overall median knowledge score (scale 0-20), and within 
cohort p-value comparison of change in knowledge scores pre- and 
post-training.

Table 3. P-value comparisons at pre-training and post-training time 
points between cohorts (intervention vs control).

Time point Self-Efficacy Knowledge
Pre-training p = 0.79 p = 0.53
Post-training p < 0.001 p = 0.014
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Respiratory distress (N=402)
Intervention (N=121) Control (N=281) Intervention vs. 

control (%) P-valueN/A No Yes N/A No Yes
States: is in respiratory distress 1 90 30 0 235 46 (25.0 vs. 16.4) 0.04
Calls for more resources 27 22 72 111 30 140 (76.6 vs. 82.4) 0.26
Checks respiratory rate 1 109 11 0 264 17 (9.2 vs. 6.0) 0.26
Ensures proper airway alignment 1 103 17 0 246 35 (14.2 vs. 12.5) 0.64
Initiates oxygen therapy 88 8 25 228 8 45 (75.8 vs. 84.9) 0.29
States: whether due to an upper or lower 
airway condition

1 101 19 0 250 31 (15.8 vs. 11.0) 0.18

Chooses correct-sized mask 94 12 15 241 20 20 (55.6 vs. 50.0) 0.80
Ensures adequate mask-face seal 94 14 13 241 17 23 (48.1 vs. 57.5) 0.47
Assesses chest rise with ventilation 94 11 16 240 21 20 (59.3 vs. 48.8) 0.40
If no chest rise, repositions airway 95 12 14 241 21 19 (53.8 vs. 47.5) 0.62

Trauma (N=394)
Intervention (N=115) Control (N=279) Intervention vs. 

control (%) P-valueN/A No Yes N/A No Yes
States: is a trauma patient 1 79 35 0 176 103 (30.7 vs. 36.9) 0.29
Calls for more resources 21 18 76 105 35 139 (80.9 vs. 79.9) 0.85
States: assessment of airway 0 76 39 0 178 101 (33.9 vs. 36.2) 0.67
States: assessment of breathing 1 78 36 2 185 92 (31.6 vs. 33.2) 0.81
States: assessment of circulation 1 79 35 1 192 86 (30.7 vs. 30.9) 0.96
States: patient’s GCS or AVPU 0 98 17 0 234 45 (14.8 vs. 16.1) 0.74
Exposes entire body with modesty 2 76 37 2 201 76 (32.7 vs. 27.4) 0.33
States: need for neck stabilization 0 110 5 0 262 17 (4.3 vs. 6.1) 0.49
Applies splint to extremity 105 1 9 217 8 54 (90 vs. 87.1) 0.80

Septic Shock (N=396)
Intervention (N=117) Control (N=279) Intervention vs. 

control (%) P-valueN/A No Yes N/A No Yes
States: child is in septic shock 0 56 61 0 142 137 (52.1 vs. 49.1) 0.66
Calls for more resources 22 20 75 105 33 141 (78.9 vs. 81.0) 0.68
States: if child is malnourished 0 90 27 0 233 46 (23.1 vs. 16.5) 0.12
States: if child is anemic 0 102 15 0 261 18 (12.8 vs. 6.5) 0.04
Attempts intravenous or intraosseous access 0 31 86 0 109 170 (73.5 vs. 60.9) 0.02
Gives correct fluid resuscitation for child 
without anemia/malnutrition

61 17 39 202 32 45 (69.6 vs. 58.4) 0.19

Gives correct fluid resuscitation for child with 
malnutrition

76 21 20 210 31 38 (48.8 vs. 55.1) 0.52

States: need blood transfusion for fluid 
resuscitation if severe anemia

95 17 5 265 12 2 (22.7 vs. 14.3) 0.68

Table 4. Post-training performance on each critical action (Yes/No) for both intervention and control groups, with associated p-values 
for comparison across groups.

Note: Phrasings in the table are abbreviations; refer to Appendix 2 for original checklist items. 
N/A, not applicable.

or on-site mentorship is needed. The value of such presence 
has been stressed by other researchers.5 Future studies are 
needed to confirm or refute the lack of translation of knowledge 
into practice, and if confirmed to examine the effect of direct 
oversight on practice change.

LIMITATIONS
Our study has several important limitations, including 

small sample size, possible sample contamination, limited value 
of specific critical actions as described above, and a failure to 
confirm inter-observer reliability. In addition, the study design 
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was not randomized due to resource limitations and departmental 
staffing needs; we were provided with a convenience sample of 
participant nurses that was matched to a group of control nurses. 
Our pre-training data collection period for observation of critical 
actions was eliminated due to delays in obtaining IRB approval, 
making a comparison across the two time periods impossible. 
In addition, there was selection bias in recruitment, as many of 
the nurses in the intervention arm had expressed a particular 
interest in pediatrics and therefore likely had more experience 
and motivation. The same questions were used pre- and post-
training to assess for knowledge acquisition, which could suggest 
a positive effect of exposure, however, this is likely limited as the 
control group did not show a significant increase in scores. Due 
to funding constraints, this pilot was conducted at only one site, 
which limits the overall generalizability of the findings. 

FUTURE DIRECTIONS
The results of this pilot study have revealed several important 

areas needing further investigation. As mentioned above, future 
studies will focus on determining whether true practice change 
is occurring from this curriculum, as well as the most important 
factors contributing to behavior change in nurses and physicians 
in such settings. Interest in re-examining how this curriculum 
could alter provider behavior and pediatric mortality, especially 
with larger sample sizes, has already been expressed by 
institutions in other countries in Africa. 

While this study demonstrated an improvement in confidence 
and knowledge from this curriculum, the ultimate goal is to 
develop a course that is effective in creating behavior change 
that leads to a reduction in pediatric mortality. Once we better 
understand the findings of this research and can make appropriate 
adjustments to the course, the goal is to make this course freely 
available to nurses and prehospital providers to download all 
of the material and adapt it to their needs and their setting. In 
addition, three local trainers were trained through this pilot study 
and the hope is that they will later be able to train future trainers 
to ensure the local sustainability of the course. 

The curriculum for Tier 2 providers (eg, clinical officers, 
intern physicians) is currently being created and will be piloted 
at a large medical center in West Africa. The results of this study 
and subsequent planned studies will be used to modify this 
curriculum as well. Once these two tiers have been modified 
and piloted, the curriculum for Tier 3 providers (eg, specialist 
physicians) will be created and similarly evaluated.
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BACKGROUND
Academic emergency physicians are expected to perform 

rarely-occurring emergency clinical procedures proficiently and 
to teach these procedures to residents. Faculty in emergency 
medicine (EM) training programs may perform procedures 
less frequently than other emergency physicians, as they 
prioritize learner hands-on procedural exposure over their own 
opportunity to practice. Infrequent and unpredictable procedures 
are difficult to study. 

Simulation allows learners to train for high-risk, low-
frequency clinical events on a predictable timetable.1 Although 
many EM residency programs use simulation-based learning 
for procedural training,2 simulation has been infrequently used 
for faculty learners. This may be due to lack of protected time 

University of Minnesota, Regions Hospital Emergency Department, St. Paul, Minnesota
St. Mary’s Medical Center Essentia Health, Department of Emergency Medicine, Duluth, 
Minnesota

*
†

Emergency physicians supervise residents performing rare clinical procedures, but they infrequently 
perform those procedures independently. Simulation offers a forum to practice procedural skills, but 
simulation labs often target resident learners, and barriers exist to faculty as learners in simulation-
based training. Simulation-based curricula focused on improving emergency medicine (EM) faculty’s 
rare procedure skills were not discovered on review of published literature. Our objective was to 
create a sustainable, simulation-based faculty education curriculum for rare procedural skills in 
EM. Between 2012 and 2019, most EM teaching faculty at a single, urban, Level 1 trauma center 
completed an annual two-hour simulation-based rare procedure lab with small-group learning and 
guided hands-on instruction, covering 30 different procedural education sessions for faculty learners. 
A questionnaire administered before and after each session assessed EM faculty physicians’ 
self-perceived ability to perform these rare procedures. Participants’ self-reported confidence in 
their performance improved for all procedures, regardless of prior procedural experience. Faculty 
participation was initially mandatory, but is now voluntary. Diverse strategies were used to address 
barriers in this learner group including eliciting learner feedback, offering continuing medical 
education credits, gradual roll-out of checklist assessments, and welcoming expertise of faculty 
leaders from EM and other specialties and professions. Participants perceived training to be most 
helpful for the most rarely-encountered clinical procedures. Similar curricula could be implemented 
with minimal risk at other institutions. [West J Emerg Med. 2020;21(1):141-144.]

in faculty schedules, a potentially judgmental environment 
surrounding procedural competence, lack of faculty comfort with 
simulation-based learning, and fear of exposing incompetence to 
peers.3 Faculty often obtain continuing medical education (CME) 
training from passive learning or large-group settings, which 
changes performance less than hands-on learning.4-6

OBJECTIVES
This work describes the development of a novel curriculum 

for EM faculty in a small group, hands-on, non-threatening, 
simulation-based learning environment to improve self-rated 
confidence with rare EM procedures. This course was refined 
over eight years, such that a novel procedural curriculum for 
academic EM faculty has emerged.
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What do we already know about this issue?
Emergency medicine (EM) faculty may benefit 
from hands-on simulation-based procedural 
training, but lack regular opportunities to perform 
and practice EM procedures.

What was the research question?
Does small-group, hands-on, simulation-based 
training improve EM faculty participants’ 
procedural performance confidence? 

What was the major finding of the study?
Participants improved self-assessed confidence 
in performing 30 different emergency procedures 
over 8 years.

How does this improve population health?
This procedural curriculum for EM faculty 
appears sustainable and effective in promoting 
procedural practice with guided feedback, and is 
low-risk and accessible.

CURRICULAR DESIGN
Probblem Identification and General Needs Assessment

Some EM procedures are time-dependent and potentially 
life-saving. Increased practice and improved confidence 
performing these procedures may increase the likelihood 
that faculty will attempt and perform these procedures well. 
Research using faculty physicians as the study subjects in any 
procedural skills labs is quite limited.7-14 This curriculum is 
novel in that it focused on EM faculty as learners, and it focused 
on rare procedures. 

Targeted Needs Assessment
Faculty discussions in staff meetings and multiple ad hoc 

discussions revealed a list of EM procedures faculty members 
would be interested in practicing.  Initial procedures in 2012 
were lateral canthotomy, ultrasound-guided, internal jugular 
central venous access, resuscitative thoracotomy, and rescue 
airway techniques.

Goals and Measureable Objectives
Recognizing the difficulty in assessing clinical outcomes 

for procedures performed infrequently, this project’s main 
objective was to improve the self-rated confidence levels of EM 
faculty members for performing rare procedures.  

Educational Strategies
Simulation centers are disproportionately used by trainees, 

likely due in part to challenges with faculty engagement, 
simulation center funding,15 generational gap in comfort 
and experience with simulation technology, anxiety about 
performing procedures in front of colleagues, and reluctance to 
donate time to participate in additional training or assessment 
sessions.16 This project circumvented some of these barriers 
by purposefully avoiding high-stakes assessment and focusing 
exclusively on a low-stakes, non-threatening, training 
environment. More objective assessments, such as checklists, 
were added after several years, once faculty buy-in and 
psychological safety regarding the activity had been established.

Implementation
The intervention was a two-hour, simulation-based training 

session, repeated two to three times per year to allow all faculty 
to attend one session. The department head initially mandated 
attendance but not survey data collection. Each session included 
four procedural stations through which groups of two to four 
learners rotated. Each station focused on a different procedure. 
Initial procedures were chosen by consensus among the authors 
and simulation staff, favoring high-yield procedures with 
availability of reasonable simulation models and instructors. 
Learners had no advance notice of the procedures to preclude 
preparation for a specific procedure. Learners obtained CME 
credit for participating. Instructors were faculty volunteers. 
Each session was heavily focused on hands-on practice 
for participants, with brief discussion of procedural steps, 

indications and contraindications, and common pitfalls. 
Formative feedback and peer discussion were encouraged.

IMPACT/EFFECTIVENESS
Evaluation and Feedback

Self-rated confidence in procedural skill for selected 
procedures was rated on a visual analog scale (VAS; 100 
millimeters) pre- and post-session (Appendix A). Anonymous 
written survey responses about impressions after the session 
were nearly universally positive. Response rate for surveys 
was 95%. Faculty’s self-reported confidence to perform each 
procedure improved for all 30 procedures (Appendix B). Faculty 
with higher pre-simulation experience with a procedure still 
demonstrated significant improvement in confidence scores. 

At faculty and department head request, this training has 
been repeated annually for eight years, with evolution in the 
procedures taught. This curriculum has covered 30 different 
emergency procedures. Topics are chosen annually based 
on faculty requests, recent quality improvement initiatives, 
changing equipment and technology. This has proved to be a 
valuable venue for faculty education in general, with continued 
attendance even when no longer mandated and anticipated 
expansion to include more community-based faculty learners. 
Particularly time-critical procedures such as resuscitative 
thoracotomy, lateral canthotomy, and perimortem cesarean are 
repeated every few years.  Summary data for these procedures 
is presented in Table 1. Additional recurrent themes in the 
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curriculum are procedures related to airway technology and 
equipment, and methods for various types of intravenous 
access. Appendix B lists the 30 prior procedure training 
modules used in the curriculum. This program can be replicated 
at other institutions with EM faculty and commonly available 
simulation technology.

LIMITATIONS
As with similar projects, there are limitations and lessons 

learned from this project. This effort’s impact is limited based 
on performance in a single center, with limited numbers of 
participants.  Prioritizing feasibility and faculty acceptance, 
knowledge changes, timing of retention in confidence gains, 
and impact on clinical care were not studied here.

CONCLUSION
These procedure labs will continue to be offered annually 

given positive faculty responses and continued interest. 
Anonymous satisfaction surveys for the curriculum demonstrate 
mainly “excellent” ratings of how it enhanced knowledge and 
ability to apply new strategies to clinical practice. Future studies 
are needed to determine whether participants with higher scores 
would actually perform better clinically, but exposing faculty 
to rare procedural practice in a standardized, non-threatening 
manner appears to be successful in increasing their perceptions 
of self-efficacy regarding their clinical competence. The 
resounding appreciation of this training among participants at 
all levels of previous procedural experience indicates that there 

Procedure
Average pre-

training confidence
Average post-

training confidence 
Difference in 
confidence

Median # prior 
experiences

Range of # of prior 
experiences

Resuscitative 
thoracotomy 2012

44mm 66mm 22mm 3 0-190

Resuscitative 
thoracotomy 2015

61mm 80mm 19mm 4 0-20

Resuscitative 
thoracotomy 2019

67mm 84mm 17mm 6 3-102

Cricothyroidotomy 72mm 87mm 15mm 6 0-58
Lateral canthotomy 2012 30mm 66mm 36mm 0 0-5
Lateral canthotomy 2017 65mm 83mm 18mm 3 0-14
Peri-mortem cesarean 
section 2013

31mm 72mm 41mm 0 0-5

Peri-mortem cesearean 
section 2017

34mm 74mm 40mm 4 0-14

Table 1. Emergency faculty physicians’ change in self-rated confidence in performance of three rarely-occurring procedures after procedural 
training.

Physicians scored their confidence levels pre- and post-training on a 100mm visual analog scale. Three of the four procedures presented 
here were repeated in successive years, as labeled. The median number of physician-estimated personal prior experiences listed includes 
animal lab, cadaver lab, simulation lab, and clinical patient experiences. Despite prior simulation experience with the procedure, confidence 
continued to improve after successive training sessions. Lateral canthotomy confidence appeared more sustained than did confidence for 
peri-mortem cesarean section. Despite higher confidence scores pre-training for cricothyroidotomy, post-training scores still increased.
mm, millimeter.

is a desire for hands-on training with rare procedures among 
practicing emergency physicians. The risks of implementing 
this type of curriculum are low, and it may be preferred 
over traditional lecture formats. This curriculum offers an 
opportunity for faculty to participate in high-yield, low-stakes, 
sustainable, simulation-based learning to help attain and 
maintain expertise with rare clinical procedures.
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The Standardized Video Interview (SVI) was developed by the Association of American Medical 
Colleges to assess professionalism, communication, and interpersonal skills of residency applicants. 
How SVI scores compare with other measures of these competencies is unknown. The goal of 
this study was to determine whether there is a correlation between the SVI score and both faculty 
and patient ratings of these competencies in emergency medicine (EM) applicants. This was a 
retrospective analysis of a prospectively collected dataset of medical students. Students enrolled 
in the fourth-year EM clerkship at our institution and who applied to the EM residency Match 
were included. We collected faculty ratings of the students’ professionalism and patient care/ 
communication abilities as well as patient ratings using the Communication Assessment Tool (CAT) 
from the clerkship evaluation forms. Following completion of the clerkship, students applying to 
EM were asked to voluntarily provide their SVI score to the study authors for research purposes. 
We compared SVI scores with the students’ faculty and patient scores using Spearman’s rank 
correlation. Of the 43 students from the EM clerkship who applied in EM during the 2017-2018 
and 2018-2019 application cycles, 36 provided their SVI scores. All 36 had faculty evaluations and 
32 had CAT scores available. We found that SVI scores did not correlate with faculty ratings of 
professionalism (rho = 0.09, p = 0.13), faculty assessment of patient care/communication (rho = 
0.12, p = 0.04), or CAT scores (rho = 0.11, p = 0.06). Further studies are needed to validate the SVI 
and determine whether it is indeed a predictor of these competencies in residency. [West J Emerg 
Med. 2020;21(1):145-148.]

BACKGROUND
In 2017, the Association of American Medical Colleges 

(AAMC) developed the Standardized Video Interview (SVI) 
score as an additional way to assess the professionalism, 
communication, and interpersonal skills of residency 
applicants.1 The SVI is composed of six questions answered 
via a video-recorded, computerized interface and centered 
on two core competencies of the Accreditation Council for 
Graduate Medical Education (ACGME): knowledge of 
professional behavior and interpersonal and communication 
skills.2 Responses are scored by third-party reviewers using a 
1-5 point system with a composite score of 6-30 (Appendix 
A).3 This score was provided in the 2017-2018 and 2018-2019 

Electronic Residency Application Service (ERAS) application 
packets for emergency medicine (EM) residencies. 

The AAMC and several leading EM organizations have 
sought to assess the validity the SVI. The AAMC found that 
SVI scores did not correlate with United States Medical 
Licensing Examination scores and speculated that they 
would add an additional element to the application.4  The 
decision was made to proceed with a pilot administration 
during the 2017-2018 application period.5 While the SVI 
may add additional information to the residency application, 
it is unclear how it correlates with other measures of 
professionalism and communication. Previous work has 
shown that the SVI does not correlate with faculty gestalt of 
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What do we already know about this issue?
The SVI does not correlate with 
faculty gestalt of communication and 
professionalism.

What was the research question?
Is there a correlation between the 
SVI and faculty and patient ratings of 
professionalism and communication skills?

What was the major finding of the study?
We found no correlation between the 
SVI and ratings of professionalism and 
communication skills.

How does this improve population health?
This project suggests further research 
into the SVI is warranted before full 
implementation of this assessment tool. 

communication and professionalism.6 We sought to investigate 
whether correlations exists between the SVI and two other 
measures of these competencies in EM applicants: faculty 
end-of-shift ratings of patient care/communication and 
professionalism, and patient ratings of communication skills. 

OBJECTIVES
The goal of this study was to determine whether a 

correlation exists between the SVI and faculty and patient 
ratings of these competencies in EM applicants. This was 
a retrospective analysis of a prospectively collected dataset 
including fourth-year medical students who enrolled in 
the EM clerkship at our institution and applied to EM 
residencies in 2017-2018 and 2018-2019. We collected 
self-reported SVI scores, end-of-shift faculty evaluations 
on professionalism and patient care/communication, and 
scores on the Communication Assessment Tool (CAT), 
a questionnaire assessing communication skills from the 
patient perspective that has validity evidence.7-9 We compared 
scores on all three tools using Spearman’s rho. Statistical 
analyses were performed with Python 3.6 (Python Software 
Foundation, Fredericksburg, VA).10-11 A p-value of <0.05 
with a Bonferroni correction for multiple comparisons was 
considered statistically significant. This study was determined 
to be exempt by our institutional review board.

RESULTS
Forty-three students from our EM clerkship applied to 

EM during the study period. The response rate of SVI scores 
was 86.7% (36/43). Fifty-eight faculty members completed 
evaluations. Faculty ratings were available for 36 students, 
and CAT scores were available for 32 students. Median scores 
are shown in Table 1. None of the three tools had a normal 
distribution (p<0.01). SVI scores did not correlate with CAT 
scores (rho = 0.11, p = 0.06), nor with faculty evaluation 

of professionalism (rho = 0.09, p=0.13) or patient care/
communication (rho = 0.12, p = 0.04). Faculty professionalism 
and patient care/communication scores were highly correlated 
(rho = 0.86, p<0.05).

IMPACT
We found no significant correlation between students’ 

SVI scores and faculty ratings of professionalism and patient 
care/communication skills or CAT scores. To the best of our 

Characteristics of Medical Students (n = 36) Number
Male 20 
Female 16 
Medical schools represented 28

Evaluation Scores of Medical Students Median, IQR (min)
Median number of faculty evaluations per student 9, 8-10 (6)
Median number of evaluations completed per attending 5, 2-8 (1)
Median faculty rating: professionalism 4, 4-5 (2)
Median faculty rating: patient care/communication 4, 4-5 (2)
Median CAT score 69, 66-70 (44)
Median SVI score 20,18-24 (14)

Table 1. Demographic characteristics and evaluation scores of emergency medicine (EM)-bound medical students rotating in an EM 
clerkship. Medians presented with interquartile range and minimum; means with standard deviation. None of the three scoring methods 
(faculty evaluation, CAT score, SVI score) had normal distributions (all p values <0.01).

IQR, interquartile range; CAT, Communication Assessment Tool; SVI, Standardized Video Interview.
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knowledge, this is the first study comparing SVI scores with 
existing measures of communication and professionalism in 
the clinical setting.

Assessing communication and professionalism skills is 
essential in medical training, and the ACGME has identified 
both as core competencies.12 A recent review demonstrates 
that EM program directors value strong interpersonal and 
humanistic qualities in applicants.13 While it is important to 
understand applicants’ professionalism and communication 
abilities, there is currently no “gold standard” assessment 
method. The ACGME suggests multi-source feedback and 
multiple evaluators for assessing trainees’ competencies.14 
While validated tools are still needed, the use of multi-source 
assessment including patient feedback in the clinical setting 
has been shown to be successful.15,16 The SVI scenarios 
are neither real-time clinical scenarios nor interactions 
with patients, and it is unclear whether an artificial testing 
environment is the ideal method of evaluating these 
competencies. The lack of correlation between the SVI and 
real-time evaluation of patient interactions raises questions 
about the SVI’s validity. While the SVI is no longer being 
considered for use in EM, understanding the concerns 
surrounding its validity is essential if it is to be reconsidered in 
the future or used in other specialties. 

LIMITATIONS
Our study has several limitations. The SVI scores are 

self-reported; thus, it is possible students did not provide the 
correct score. We used this methodology given proprietary 
restrictions regarding the use of ERAS data. Second, as a 
single-center study with a small sample size, generalizability 
is limited. Larger studies are needed to confirm these findings. 
While students worked 14 clinical shifts during their clerkship, 
the median number of faculty evaluations completed for 
each student was nine. This faculty response rate may have 
introduced bias to these scores. While faculty at our institution 
are offered individualized training by the clerkship directors 
on completing evaluations, it is possible that not all faculty 
participated in a training session and inter-rater reliability may 
be limited. 

Additionally, the faculty evaluation tool groups patient 
care and communication together (Appendix B), and it is 
possible some faculty may have weighed this domain more 
heavily on the patient care aspect and not communication. 
Four of the students’ CAT scores were lost and not included in 
the analysis; however, there were no demographic differences 
between these students and the analyzed population, and thus 
we do not expect this to have skewed the results. Neither the 
CAT nor our faculty evaluation system has been validated 
in terms of predicting success in residency; therefore. we 
cannot draw conclusions about the SVI’s utility at assessing 
residency success based on our data. However, there is 
evidence evaluating the validity of similar tools based on 
direct observation in the clinical setting.17 Finally, the three 

scoring systems are all based on different scoring scales and 
comparison across scoring methods is limited.

CONCLUSION
While this was a small pilot study, we found no significant 

correlation between SVI scores and neither faculty nor patient 
ratings of communication competencies. This raises concern 
about the validity of the SVI. Further, larger scale studies are 
needed to determine the best methods for assessing trainees’ 
communication skills and professionalism.

Address for Correspondence: Matthew M. Hall, MD, Beth Israel 
Deaconess Medical Center, Department of Emergency Medicine, 
One Deaconess Road, Rosenberg 2, Boston, MA 02189. Email: 
mmhall@bidmc.harvard.edu.

Conflicts of Interest: By the WestJEM article submission agreement, 
all authors are required to disclose all affiliations, funding sources 
and financial or management relationships that could be perceived 
as potential sources of bias. No author has professional or financial 
relationships with any companies that are relevant to this study. 
There are no conflicts of interest or sources of funding to declare.

Copyright: © 2020 Hall et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1. Society for Academic Emergency Medicine. EMSVI announcement 

to the EM community. 2017. Available at: http://www.saem.org/home/
misc/emergency-medicine-standardized-video-interview). Accessed 
January 5, 2018.

2. New England Journal of Medicine Knowledge+ Team. Exploring 
the ACGME core competencies. 2018. Available at: https://
knowledgeplus.nejm.org/blog/exploring-acgme-core-competencies/). 
Accessed February 28, 2018.

3. Association of American Medical Colleges. How the SVI is scored. 
Available at: https://students-residents.aamc.org/applying-residency/
article/how-svi-scored/). Accessed February 26, 2018.

4. Association of American Medical Colleges.  AAMC standardized 
video interview update. 2017. Available at: aamc-orange.global.ssl.
fastly.net/production/media/filer_public/63/7f/637f699e-dd03-4ac3-
ae29-bff95f0a1bfe/svi-gsa-2017.pdf). Accessed January 5, 2018.

5. Bird S, Blomkalns A, Deiorio NM, et al. Stepping up to the plate: 
emergency medicine takes a swing at enhancing the residency 
selection process. AEM Educ Train. 2017;2(1):61-65.

6. Schnapp BH, Ritter D, Kraut AS, et al. Assessing residency 
applicants’ communication and professionalism: standardized video 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://www.saem.org/home/misc/emergency-medicine-standardized-video-interview
http://www.saem.org/home/misc/emergency-medicine-standardized-video-interview
https://knowledgeplus.nejm.org/blog/exploring-acgme-core-competencies/
https://knowledgeplus.nejm.org/blog/exploring-acgme-core-competencies/
https://students-residents.aamc.org/applying-residency/article/how-svi-scored/
https://students-residents.aamc.org/applying-residency/article/how-svi-scored/
https://aamc-orange.global.ssl.fastly.net/production/media/filer_public/63/7f/637f699e-dd03-4ac3-ae29-bff95f0a1bfe/svi-gsa-2017.pdf%20accessed%20Jan%205
https://aamc-orange.global.ssl.fastly.net/production/media/filer_public/63/7f/637f699e-dd03-4ac3-ae29-bff95f0a1bfe/svi-gsa-2017.pdf%20accessed%20Jan%205
https://aamc-orange.global.ssl.fastly.net/production/media/filer_public/63/7f/637f699e-dd03-4ac3-ae29-bff95f0a1bfe/svi-gsa-2017.pdf%20accessed%20Jan%205


Western Journal of Emergency Medicine 148 Volume 21, no. 1: Month 2020

SVI Scores Correlate Poorly with Faculty and Patient Ratings Hall et al.

interview scores compared to faculty gestalt. West J Emerg Med. 
2019;20(1):132-7.

7. Makoul G, Krupat E, Chang CH. Measuring patient views of physician 
communication skills: development and testing of the communication 
assessment tool. Patient Educ Couns. 2007;67(3):333-42.

8. Stausmire JM, Cashen CP, Myerholtz L, et al. Measuring general 
surgery residents’ communication skills from the patient’s perspective 
using the communication assessment tool (CAT). J Surg Educ. 
2015;72(1):108-16.

9. Myerholtz L, Simons L, Felix S, et al. Using the communication 
assessment tool in family medicine residency programs. Fam Med. 
2010;42(8):567-73.

10. Oliphant TE. Python for scientific computing. Comput Sci Eng. 
2007;9(3):10-20.

11. McKinney W. Data structures for statistical computing in Python. In: 
Proceedings of the 9th Python in Science Conference. 2010;51-6.

12. Accreditation Council for Graduate Medical Education. ACGME 
program requirements for graduate medical education in Emergency 
Medicine. July 1, 2017.  Available at: https://www.acgme.org/

Portals/0/PFAssets/ProgramRequirements/110_emergency_
medicine_2017-07-01.pdf. Accessed February 27, 2018.

13. Katzung KG, Ankel F, Clark M, et al. What do program directors look 
for in an applicant? J Emerg Med. 2019;56(5):e95-101.

14. Accreditation Council for Graduate Medical Education. Advancing 
educations in interpersonal and communication skills: and 
educational resource from the ACGME Outcome Project. Available 
at: http://www.acgme.org/outcome/assess/toolbox.asp. Accessed 
June 14, 2018.

15. Brinkman WB, Geraghty SR, Lanphear BP, et al. Effect of 
multi-source feedback on resident communication skills and 
professionalism: a randomized controlled trial. Arch Pediatr Adolesc 
Med. 2007;161(1):44-9.

16. Lockyer J, Vioato C, Fidler H. Likelihood of change: a study 
assessing surgeon use of multisource feedback data. Teach Learn 
Med. 2003;15(3):168-74.

17. Chan TM, Wallner C, Swoboda TK, et al. Assessing interpersonal 
and communication skills in emergency medicine. Acad Emerg 
Med. 2012;19(12):1390–402.

https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/110_emergency_medicine_2017-07-01.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/110_emergency_medicine_2017-07-01.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/110_emergency_medicine_2017-07-01.pdf
http://www.acgme.org/outcome/assess/toolbox.asp


Volume 21, no. 1: January 2020 149 Western Journal of Emergency Medicine

Educational advancEs
 

A Structured Curriculum for Interprofessional Training of 
Emergency Medicine Interns

 
Ashley C. Rider, MD*
Tiffany C. Anaebere, MD*†

Mariko Nomura, MD*
David Duong, MD, MS* 
Charlotte P. Wills, MD*
 
Section Editor:  Sally Santen, MD, PhD              
Submission history: Submitted June 15, 2019; Revision received November 22, 2019; Accepted November 19, 2019  
Electronically published December 18, 2019   
Full text available through open access at http://escholarship.org/uc/uciem_westjem   
DOI: 10.5811/westjem.2019.11.44139

BACKGROUND
Almost 20 years ago, the Institute of Medicine (now the 

National Academy of Medicine) issued a report drawing attention 
to the high rate of preventable healthcare errors, many of which 
may have been influenced by ineffective teamwork.1 The 
increased awareness prompted numerous studies demonstrating 
how interprofessional teams can positively impact patient 
satisfaction, acceptance of care, and improve health outcomes.2

Interprofessional education (IPE) is now represented in 
the competencies for emergency medicine (EM) training.3 The 
Accreditation Council for Graduate Medical Education and the 
American Board of Emergency Medicine developed the EM 
milestones, which include skills such as effective communication 
and teamwork, yet formal interprofessional education is 
often lacking. The Highland Allied Health Rotation Program 
(H-AHRP) was developed to provide deliberate exposure to the 
role of nursing, pharmacy, respiratory therapy, social work, and 
laboratory services during the first month of residency.

Highland Hospital, Alameda Health System, Department of Emergency Medicine, 
Oakland, California
Dignity Health, St. Joseph’s Medical Center, Department of Emergency Medicine, 
Stockton, California
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†

Interprofessional education (IPE) has been shown to improve health outcomes and patient satisfaction. 
IPE is now represented in the Accreditation Council for Graduate Medical Education’s emergency 
medicine (EM) milestones given the team-based nature of EM. The Highland Allied Health Rotation 
Program (H-AHRP) was developed by residents to enhance and standardize IPE for EM residents 
in a single hospital setting. H-AHRP was incorporated into the orientation month for interns starting 
in the summer of 2016. EM interns were paired with emergency department preceptors in registered 
nursing (RN), respiratory therapy (RT), pharmacy (PH), laboratory (LAB), and social work (SW) in 
either a four-hour shadowing experience (RN, RT, PH) or lecture-based overview (LAB, SW). We 
conducted a survey before and after the program. Overall, the EM interns reported an improved 
understanding of the scope of practice and day-to-day logistics after working with the preceptors. They 
found the program helpful to their future as physicians and would recommend it to other residencies. 
The H-AHRP program allows for the early incorporation of IPE into EM training, enhances interns’ 
understanding of both the scope and logistics of their colleagues, and is a well-received effort at 
improving team-based care. [West J Emerg Med. 2020;21(2):149-151.]

 OBJECTIVES
The program’s objectives for first-year residents were 

threefold: 1) better understand the roles of their fellow 
health professionals (scope); 2) learn to perform a number 
of procedures and actions common to these roles (logistics); 
and 3) develop skills of interprofessional communication and 
teamwork while getting to know these team members. The 
desired outcome was a resident physician who understands the 
contributions of other healthcare professionals, integrates skill 
sets effectively, and champions an interdisciplinary approach 
to patient care.

CURRICULAR DESIGN
At Highland Hospital the first month of intern year 

serves as an orientation to the emergency department (ED) 
during which interns participate in ED shifts, lectures, and 
workshops. The H-AHRP program was initially created in 
2016 to purposefully introduce IPE into the curriculum. After 
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significant modifications and a pilot year, the program was 
studied in 2018.

At the beginning of orientation month, an introductory 
presentation and syllabus were provided to outline the 
expectations and objectives for the program. EM interns were 
assigned sessions with registered nursing (RN), respiratory 
therapy (RT), pharmacy (PH), laboratory (LAB), and social 
work (SW). The RN, RT, and PH shifts were one-on-one 
sessions lasting four hours, during which the intern participated 
in the activities of his or her preceptor with the guidance of 
syllabus objectives. These sessions allowed the interns to 
experience the real-time responsibilities of each allied health 
professional. In addition, SW and LAB learning objectives were 
introduced through a group-based tour and discussion, with 
the respective experts, the ED medical social worker and the 
director of the clinical laboratory, guiding the session.

To evaluate the interns’ understanding, we administered 
pre- and post-program surveys using a five-point modified 
Likert scale with responses from -2 (strongly disagree) to 
+2 (strongly agree). The numerical responses were averaged 
for each question and these values were aggregated based 
on the professional it referenced and question type. The five 
sections that followed asked questions about the role of each 
professional represented in the program. We subdivided 
these questions into “scope”-type questions or “logistic”-type 
questions. “Scope” referred to questions related to the intern’s 

understanding of the general role or scope of practice of that 
profession, whereas “logistic” referred to specific procedures 
or actions of that profession. In the post-program survey, 
there were 10 additional questions aimed at collecting general 
program feedback and perceived utility of the session.

IMPACT/EFFECTIVENESS
H-AHRP was designed and implemented to fill a need for 

improved IPE early on in EM training. After participating in 
this program, interns showed an overall trend toward increased 
understanding of the scope of practice and logistics for each 
professional group. During the initial orientation lecture, all 
12 interns (100%) completed the pre-program survey, and 
11 of 12 (92%) completed the similar post-program survey 
at the end of the month. All responses to the seven general 
interprofessional questions demonstrated a better appreciation 
of IPE after the intervention, from  agree (+1.0) to closer to 
strongly agree (+1.7). 

Overall, interns reported an improved understanding of 
both scope and logistics of each profession after the program 
(Figure). For example, on the pre-program survey interns 
reported the least understanding of the scope of practice of 
respiratory therapists compared to other professions and largely 
disagreed with statements of understanding. After the session 
with the RTs, interns went from disagree (-0.6) to closer to 
strongly agree (+1.6)  with statements of understanding of scope 

Figure. Survey results by specialty from the pre-and post-program survey taken by interns after they participated in an allied health 
professions program designed to enhance their understanding of the work done by non-physician team members in the emergency 
department.
SW, social work; RT, respiratory therapy; Pharm, pharmacy; RN, registered nursing; Lab, laboratory
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and a similar two-point jump from disagree (-1.0) to agree 
(+1.0) for logistics of RTs. We saw positive trends across all 
specialties, particularly for questions related to logistics. In the 
post-program survey, a 10-question section was included for 
general feedback. Overall, participants agreed on the program’s 
helpfulness to their future and would recommend a similar 
program to other EM residencies.

Although limited in time and scope, as well as by its small 
studied sample size, this IPE initiative serves as a framework 
for EM residencies to introduce the basic roles and skills of 
non-physician team members in the ED. We recognize the 
limitations of survey data and self-report; therefore, future 
studies should aim to objectively evaluate the impact of IPE 
on physician behavior and patient care over time. 

Excellent teamwork is predicated on an understanding of 
the skills and knowledge of teammates. As Wilbur describes 
in a 2014 call to action, EM is the best-qualified specialty to 
lead an emphasis on IPE.4 The H-AHRP is an example of a 
structured curriculum with clear objectives for EM interns to 
learn the basic scope and logistical roles of emergency nurses, 
respiratory therapists, pharmacists, laboratory scientists, and 
social workers to provide a foundation for IPE. By formally 
integrating H-AHRP into intern year, we hope to promote 
ED collaboration for effective, team-based patient care in 
residency and beyond.
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Introduction: Professionalism is a vital component of quality patient care. While competency in 
professionalism is Accreditation Council for Graduate Medical Education (ACGME)-mandated, the 
methods used to evaluate professionalism are not standardized, calling into question the validity 
of reported measurements. We aimed to determine the type and frequency of methods used by 
United States (US) -based emergency medicine (EM) residencies to assess accountability (Acc) and 
professional values (PV), as well as how often graduating residents achieve competency in these areas.

Methods: We created a cross-sectional survey exploring assessment and perceived competency in 
Acc and PV, and then modified the survey for content and clarity through feedback from emergency 
physicians not involved in the study. The final survey was sent to the clinical competency committee 
(CCC) chair or program director (PD) of the 185 US-based ACGME-accredited EM residencies. We 
summarized results using descriptive statistics and Fisher’s exact testing.

Results: A total of 121 programs (65.4%) completed the survey. The most frequently used methods 
of assessment were faculty shift evaluation (89.7%), CCC opinion (86.8%), and faculty summative 
evaluation (76.4%). Overall, 37% and 42% of residency programs stated that nearly all (greater than 
95%) of their graduating residents achieve mastery of Acc and PV non-technical skills, respectively. 
Only 11.2% of respondents felt their programs were very effective at determining mastery of non-
technical skills. 

Conclusion: EM residency programs relied heavily on faculty shift evaluations and summative opinions 
to determine resident competency in professionalism, with feedback from peers, administrators, and 
other staff less frequently incorporated. Few residency programs felt their current methods of evaluating 
professionalism were very effective. [West J Emerg Med. 2020;21(1):152-159.]
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Educational Research Capsule Summary

What do we already know about this issue?
There are no established recommended methods 
for assessing the difficult to define concept of 
Professionalism, despite its centrality to high quality 
medical care.

What was the research question?
What is the spectrum and self-perceived effectiveness 
of assessing Professionalism in emergency medicine 
(EM) residencies?

What was the major finding of the study?
EM residencies mainly rely on faculty opinion 
to assess professionalism. Few feel they are very 
effective in this assessment.

How does this improve population health?
Standardizing professionalism assessment methods 
may help decrease variability and perceived 
effectiveness of resident assessments allowing 
improved physician performance.

INTRODUCTION
Non-technical skills (NTS) such as communication, 

teamwork, leadership, and professionalism are vital to 
providing high-quality patient care.1-2 NTS deficiencies 
have been associated with conflict, lawsuits, and loss of 
medical license, leading to a call for integration of formal 
NTS assessment into residency training.3-5 In response, the 
Accreditation Council for Graduate Medical Education 
(ACGME) developed core competencies for residents to 
master during training, of which one-third are NTS including 
professionalism.6 The ACGME further expanded the core 
competencies with the Next Accreditation System (NAS, or 
Milestone Project), in which each medical specialty created 
sub-competencies and milestones (levels within the sub-
competencies that showed progressive skill development to 
guide assessment of trainees).7-8 These NTS milestones were 
not meant to be assessment tools themselves; rather they were 
to “inform the use and development” of such tools.7 

Of all the NTS competencies, professionalism might 
be both the most important as well as the most difficult to 
assess.9-11 The Council of Emergency Medicine Residency 
Directors (CORD) found that “assessment and outcome 
measurement of professionalism are fraught with subjectivity 
and bias.”12 Finding standardized milestone-assessment tools 
that are emergency medicine (EM) specific and easy to use is 
difficult, causing residency programs to struggle to integrate 
competencies into their curricula.7,13 Given this challenge, 
various CORD workgroups have proposed a number of 
ways that model behaviors of professionalism could be 
assessed, including incorporating non-EM tools; however, no 
standardized recommendation has been established.12,14-15 

Given there are no standardized assessment 
recommendations evaluating professionalism in residency, 
we sought to determine the prevalence, variability, and self-
perceived effectiveness of the methods that United States 
(US)-based, ACGME-accredited EM residencies currently use 
to assess the NTS competency of professionalism, divided in 
EM into the sub-competencies of accountability (Acc) and 
professional values (PV) (Supplement).16 

METHODS
Design

This was a cross-sectional survey examining the prevalence 
of assessment methods used by US-based, ACGME-accredited 
EM residency programs when evaluating the NTS milestones 
for Acc and PV from July 31 – September 15, 2017.

Participants
All US-based EM residency programs that were ACGME-

accredited and had graduated at least one residency class 
by July 1, 2017, were included in the study. We compiled 
the final participant list, which included 185 programs, 
by searching the American Medical Association FREIDA 

database; the residency databases of the American College of 
Emergency Physicians, the Society for Academic Emergency 
Medicine, and the American Osteopathic Association; and the 
websites of the individual residency programs.17-20 Members 
of the research group used a combination of contact lists and 
resources to obtain contact information for each program’s 
clinical competency committee (CCC) chair or program 
director (PD). While the goal was to directly send the survey 
to the CCC chair, in cases where we were unable to identify 
the CCC chair directly, we sent an email to the PD asking 
them to either forward the survey request to their CCC chair 
(preferable) or respond to the survey themselves. The CCC 
chair and PD were selected to participate in the survey as 
they are most likely to have comprehensive knowledge of 
their residencies’ PV and Acc assessments, as well as a global 
view of performance and self-perceived effectiveness of their 
individual NTS measurements. 

Survey Development and Administration
Drawing from previous work by Sullivan et al., and guided 

by existing core competency literature, the research group, 
comprised of six emergency physicians (EP) involved in 
resident education, used an iterative design and revision process 
over five working sessions to create a cross-sectional survey 
(Appendix).9 This survey explored assessment practice and 
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resident competency in Acc and PV. The survey was piloted twice 
and modified for content and clarity based on feedback from 
approximately 15 EPs not involved in the study. The final survey 
included a combination of multiple-choice and free-text response 
questions as well as five demographics questions (Supplementary 
Material). The final survey was sent via email weblink (https://
www.surveymonkey.com) to the CCC chair or PD of each 
program.21 Up to two reminders to complete the survey were 
sent out at two-week intervals. The survey remained open for six 
weeks before it was closed for analysis.

Analysis
We summarized results using descriptive statistics. Methods 

of NTS resident evaluation were stratified by self-perceived 
effectiveness. Differences in methods by effectiveness were 
evaluated with Fisher’s exact testing. We performed all statistical 
testing using R statistical software (The R Foundation, Vienna, 
Austria).22 This study was approved by the institutional review 
boards of the research group members’ home institutions.

RESULTS
Demographics 

Of 185 EM residency programs meeting criteria, 121 
(65.4%) completed the survey. Respondents included 
both three- and four-year programs. The table details the 
demographics of the respondents compared to the all- EM 
residency programs surveyed. Because of the anonymity of 
the survey, it is impossible to say which member of program 
leadership (CCC chair or PD) provided the responses.

Tools Used to AssessProfessional Value and Accountability
The top three assessment tools that respondents indicated 

are the most important in determining final NTS milestones 
assessments include CCC opinion (PV 75.2%; Acc 74.4%); 
faculty shift evaluations (PV 66.1%; Acc 60.3%); and 
faculty summative evaluations (PV 58.7%; Acc 54.5%). 
Residency programs used self-evaluations, lack of complaints, 
simulation, and OSCE less frequently as measurements that 
contribute to final milestone assessments (Figure 2).

Self-perceived Effectiveness of Assessments
With regard to self-perceived effectiveness of 

measurement of NTS milestones, only 11.2% of respondents 
felt their program was very effective at determining mastery 
of these sub-competencies, with 48% (54) considering their 
methods effective, and 40% (49) indicating their evaluation 
methods are only somewhat effective. For measurement of 
PV, self-perceived very effective programs more often used 
feedback from the program coordinator or office staff (85% 
vs 51%, p = 0.04) as well as non-physician feedback (100% 
vs 72%, p = 0.04). For measurement of Acc, self-perceived 
very effective programs also more often used feedback from 
the program coordinator or office staff (100% vs 62%, p<0.01) 

as well as simulation (54% vs 24%, p = 0.04). No other 
significant differences emerged in methods used to assess 
professionalism in programs that perceived their assessment to 
be very effective compared to others.

DISCUSSION 
Well-developed NTS, in particular professionalism, 

are essential to a physician’s ability to deliver effective, 
compassionate patient care.2 Thus, NTS comprise one-third 
of the ACGME competencies that residents must master in 
order to graduate. Based on ACGME guidance, each medical 
specialty divides the core competencies into their own sub-
competencies and milestones. Like the creation of specialty-
specific milestones, the ACGME offers only guidelines 
on skill assessment, leaving the methods and tools to the 
discretion of each residency program.7 

This study represents the first attempt since the 
implementation of the core competencies and milestones to 
quantify the variability and breadth of methods and tools used 
by US-based EM residencies to evaluate professionalism. 

While EM residencies overall appear to incorporate 
a variety of tools to assess residents in professionalism, 
faculty opinion, through both on-shift and summative 
evaluations, contributes most frequently to a resident’s 
assessment and final milestone placement. These findings 
are in contrast to how EM PDs have previously assessed 
residents with potential professionalism issues, which has 
historically included both emergency department and off-
service evaluations, advisor/residency leadership evaluations, 
and 360-degree evaluations.9 Our finding that overall 
professionalism milestone assessments more frequently 
favor faculty opinion raises concerns. First, professionalism 
evaluation benefits from direct observation of behaviors, 
which faculty do less often as residents advance in training.23 
Second, non-physician staff and patients may observe different 
aspects of professionalism than faculty physicians.24-25 For 
example, a resident may behave differently in the presence of 
a supervisor than with a colleague or a patient.26 

Additionally, our study found that many respondents 
do not consider their residency programs very effective at 
assessing professionalism milestones. This finding echoes 
the results of the 2010 PD survey, which showed that 
50.7% of PDs felt their current methods of assessment of 
professionalism were inadequate.9 Although we cannot 
use perceived self-effectiveness as evidence of objective 
effectiveness of methods, it is concerning that the faculty 
charged with evaluating residents for readiness to progress to 
independent practice do not feel they have “very effective” 
methods of evaluating professionalism. 

Unfortunately, the observed variability, the reliance on 
faculty opinions, and the limits in self-perceived effectiveness 
in assessing EM residents’ professional values are likely related 
to the lack of standardized definitions and evidence-based 
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measurement tools. Adams et al. argued that EM in particular 
needs to demonstrate commitment to professionalism given 
the unusual vulnerability of the typical EM patient and the fact 

that the EP “performs an essential service in a unique social 
context, possesses specialized skill, and requires the confidence 
of patients.”27 Lack of professionalism in both medical school 

Respondents (#) % Invited (#) %
Residency program 

3 year 80 66.1% 132 71.4%
4 year 32 26.4% 51 27.6%
Other 2 1.7% 2 1.1%
No answer 7 5.8%

Residency program established
Less than 5 years 19 15.7%
5-15 years 23 19.0%
More than 15 years 76 62.8%
No answer 7 5.8%

Number of residents per year
Less than 8 18 14.9% 31 16.8%
8-15 79 65.3% 126 68.1%
Greater than 15 15 12.4% 28 15.1%
No answer 9 7.4%

Type of hospital
Community 34 28.1%
University 62 51.2%
County 9 7.4%
Other 16 13.2%

Geographic location
Northeast (CT, MA, ME, NH, NY, RI, VT) 27 22.3% 35 18.9%
Central East (IN, KY, MI, OH, TN) 20 16.5% 34 18.4%
Mid-Atlantic (DC, DE, MD, NC, NJ, PA, VA, WV) 20 16.5% 40 21.6%
North Central (AR, IA, IL, KS, MN, MO, ND, NE, OK, SD, WI) 14 11.6% 24 13.0%
Southeast (Puerto Rico, AL, FL, GA, LA, MS, SC) 11 9.1% 17 9.2%
Southwest (AZ, CO, NM, NV, TX, UT) 13 10.7% 18 9.7%
West (CA, ID, MT, OR, WA, WY) 11 9.1% 18 9.7%
No answer 5 4.1%

Percent of graduates achieving Accountability level 4 milestones
Greater than 95% 44 36.4%
75% - 95% 59 48.8%
50% - 75% 8 6.6%
Less than 50% 7 5.8%

Percent of graduates to achieve Professional Values level 4 milestones
Greater than 95% 49 40.5%
75% - 95% 59 48.8%
50% - 75% 6 5.0%
Less than 50% 4 3.3%

Table. Demographics of the respondents’ residency programs.
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Figure 1. Methods used by residency programs to determine milestone assessment of professionalism sub-competencies, professional 
values and accountability. 
eval, evaluation; CCC, clinical competency committee; OSCE, Objective Structured Clinical Examination.

and residency has been associated with professionalism issues 
later in a physician’s career.28-30 Unfortunately, definitions of 
professionalism vary.31 Some state that it cannot be easily and 
clearly defined while others note that unprofessional behaviors 
are like the Supreme Court definition of obscene (“I know 
it when I see it”).32-33 In EM, Adams et al. does not define 
professionalism but rather identifies eight fundamental elements 
of it: (1) suspension of self-interest; (2) honesty; (3) technical 
competence; (4) authority and accountability; (5) communication; 
(6) justice; (7) humility; and (8) avoiding misuse of power.27 

Few validated tools exist to guide assessment of these 
competencies, leading faculty to rely heavily on gestalt.34 This 
is especially an issue with assessment of professionalism as 
the definition remains unclear, potentially making assessment 
a moving target based on which faculty member is evaluating 
the resident and in what circumstances.15,35-36 CORD, like 
the ACGME, has suggested including multiple methods to 
measure professionalism such as using ethics knowledge 
and moral reasoning tests, multisource feedback (MSF; 
360-degree evaluation), direct observation assessment tools, 
ratings- and survey-based assessment tools (including patient 
satisfaction surveys), portfolios and narratives, critical incident 

reporting systems, and simulation.12, 14-15 CORD has also 
suggested exploring the use of tools developed outside of EM 
for this purpose.14 Despite these recommendations, a recent 
systematic review of such tools found that the one with the best 
psychometric properties has not yet been evaluated in either the 
US or in EM.37 LaMantia et al. recently developed a MSF tool 
that seems to have excellent internal consistency; however, its 
implementation was quite challenging and time intensive.38   

Given these limitations in the tools available, it is not 
surprising that this study demonstrates that some residencies 
simply provide faculty with the milestones and ask them to 
rate the residents. A quote from a respondent sums up the 
problem with this approach: 

“The milestones are very broad and nonspecific in their 
descriptions. Most faculty have NO training in how 
to properly select a number for a milestone. There is 
tremendous variance between physicians who grade a 
single resident.”

This variance will likely exist no matter which tool 
a residency chooses, especially if there is limited faculty 
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Figure 2. Residency programs’ assessment tools that contribute most to determination of final milestone assessment of professional 
values and accountability sub-competencies. 
eval, evaluation; CCC, clinical competency committee; OSCE, Objective Structured Clinical Examination.

development associated with implementation of the tool. 
These forms are completed by individuals who essentially 
become the assessment “tool,” making faculty and staff 
development imperative to providing quality feedback to 
residents and residency programs alike.7,39 Without training 
on easy to use, validated tools, assessment often goes back to 
what the assessor knows and does regularly.34

Future research should focus on the impact of different 
assessment tools on predicting future professional 
assessment. Further, residency programs may benefit from 
standardized, evidence-based recommendations on the 
factors that should be included when measuring professional 
values in resident physicians. 

LIMITATIONS
This study potentially has several limitations. First, the 

study was not designed to determine the objective “best” 
or most-effective methods of assessing professionalism. As 
detailed above, issues with defining and measuring outcomes 
related to professionalism make objective, validated, specialty-
specific assessments rare. That said, even with a lack of 
evidence-based methods, core faculty are still required to 
assess a resident’s professionalism and in judging readiness for 
independent practice. Therefore, our study serves to determine 

the current landscape and variability in assessment measures, as 
well as the perceived effectiveness of faculty who are required 
to use those measures. 

Additionally, to avoid duplication only one person at each 
program was surveyed, and their view of the program may be 
different than others within their program. However, by choosing 
the CCC chair or PD, we attempted to select the respondent 
with the highest likelihood of having experience in ranking 
residents, up-to-date information on current practice in resident 
evaluation, and knowledge of current and recently graduated 
residents. Further, by keeping surveys anonymous, we attempted 
to promote honest program self-assessments. Second, based on 
the respondents’ demographic, the respondents provided a diverse 
representative sample of all EM programs despite not having 
achieved a 100% response rate. Finally, this study only looked at 
EM residency assessment of NTS, so the results may not be fully 
applicable to other specialties. However, it is likely that the results 
highlight difficulties in assessing professionalism that are present 
in all medical specialties. 

CONCLUSION
Although a variety of assessments are used overall by EM 

residencies to evaluate milestones for PV and Acc, the most 
frequently used measures rely on faculty shift evaluations and 
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summative opinions that, based on prior literature, may only 
provide a limited assessment of professionalism. Methods 
that incorporate non-faculty opinions, standardization through 
simulation or OSCE environments and self-reflection are 
used less frequently. Further, few residency programs felt 
their current methods of professional milestone assessment 
are very effective. Further research and guidelines that assist 
EM residency programs in standardizing assessments of 
professionalism incorporating the evidence-based literature 
that is available may help to decrease residency variability and 
increase perceived effectiveness.  
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Introduction: It is unclear how emergency medicine (EM) programs educate core faculty about the 
use of milestones in competency-based evaluations. We conducted a national survey to profile how 
programs educate core faculty regarding their use and to assess core faculty’s understanding of the 
milestones. 

Methods: Our survey tool was distributed over six months in 2017 via the Council of Emergency 
Medicine Residency Directors (CORD) listserv. Responses, which were de-identified, were solicited 
from program directors (PDs), assistant/associate program directors (APDs), and core faculty. A 
single response from a program was considered sufficient.

Results: Our survey had a 69.7% response rate (n=140/201). 62.9% of programs reported 
educating core faculty about the EM Milestones via the distribution of physical or electronic media. 
Although 82.6% of respondents indicated that it was important for core faculty to understand how 
the EM Milestones are used in competency-based evaluations, respondents estimated that 48.6% 
of core faculty possess “fair or poor” understanding of the milestones. Furthermore, only 50.7% of 
respondents felt that the EM Milestones were a valuable tool.

Conclusion: These data suggest there is sub-optimal understanding of the EM Milestones among 
core faculty and disagreement as to whether the milestones are a valuable tool. [West J Emerg Med. 
2020;21(1):160-162.]

INTRODUCTION
The emergency medicine (EM) Milestone Project was 

created in 2012 by the Accreditation Council for Graduate 
Medical Education (ACGME) and the American Board of 
Emergency Medicine as a standardized framework for the 
assessment of EM residents.¹ The EM Milestones were developed 
through expert consensus and comprehensive literature review, 
as a result of the desire to move from a process-oriented to an 
outcomes-oriented focus, while retaining the six ACGME core 
competencies (patient care, medical knowledge, interpersonal 

communication, professionalism, practice-based learning 
and improvement, and systems-based practice).² Outcome 
measurements were assigned to each of these core competencies 
and were intended to serve as a framework for residency curricula 
and individual evaluation. ACGME Milestones allow programs 
to assess for gaps in curricula and to monitor resident progress, 
including the potential need for remediation.³  Residency 
programs are required to evaluate their residents using milestones 
and to submit these assessments to the ACGME semi-annually. 

It is unclear, however, how programs educate core faculty 
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What do we already know about this issue?
Core faculty are responsible for evaluating 
residents semi-annually based on the 
ACGME milestones.

What was the research question?
How well do Core Faculty understand the 
milestones?

What was the major finding of the study?
Nearly half of core faculty are felt to have 
a “fair or poor” understanding of the 
milestones.

How does this improve population health?
These findings suggest that there is room 
for improvement in terms of core faculty 
development in regards to the milestones.

about the EM Milestones Project and if core faculty possess 
adequate understanding of the milestones in order to make 
accurate assessments. Finally, it is unknown whether PDs and 
APDs, who implement milestones measurements based on 
ACGME requirements, feel that milestones are a valuable tool to 
assess resident learning. 
 
METHODS

Our survey tool, which was designed as part of the 
Medical Education Research Certificate Program and deemed 
exempt by the Institutional Review Board at Alameda Health 
System (Highland Hospital), was comprised of 12 questions, 
11 of which were multiple choice and one of which was free 
response (Appendix). To ensure face validity, the survey was 
piloted by six APDs at three authors’ home institutions prior to 
distribution. Feedback from the pilot resulted in minor changes 
to improve clarity, which were incorporated into the final 
survey. The survey was then distributed over a six-month period 
from July 2017 to January 2018 via the Council of Emergency 
Medicine Residency Directors (CORD) listserv. Responses, 
which were de-identified with respect to program, were solicited 
from program directors (PD), assistant/associate program 
directors (APD), and core faculty. A single response from a 
program was considered sufficient. Duplicate responses were 
reconciled by computer algorithm, prioritizing the responses of 
PDs over APDs over core faculty.

Respondents were asked about how they educate core 
faculty about the EM Milestones and to estimate their perceived 
understanding of the milestones on a 5-point Likert-type scale, 
where 1 = “no understanding,” 2 = “poor understanding,” 3 = 
“fair understanding,” 4 = “good understanding,” and 5 = “very 
good understanding.” Data were compiled and analyzed using 
Microsoft Excel. 

RESULTS 
Of the 201 EM programs contacted, 144 responses were 

received, representing 140 unique programs (response rate 
69.7%). The four duplicate responses were reconciled by 
computer algorithm, prioritizing the response of PDs over APDs 
over core faculty. 70.7% of responses were from PDs, 26.4% 
were from APDs, and 2.9% were from core faculty. 62.9% 
of programs reported educating core faculty about the EM 
Milestones via the distribution of physical or electronic media. 
Although 82.6% of respondents indicated that it was important 
for core faculty to understand how the EM Milestones are used 
in competency-based evaluations, respondents estimated that 
48.6% of core faculty possess “fair or poor” understanding of the 
milestones (Table 1). Furthermore only 50.7% of respondents felt 
that the EM Milestones were a valuable tool.

DISCUSSION
These data suggest that PDs and APDs perceive that there is 

suboptimal understanding of the EM Milestones amongst core 
faculty, which may stem from insufficient or inadequate faculty 

development in this area. If core faculty do in fact have a poor 
understanding of the milestones, it calls into question the validity 
of their evaluations. Further investigation may be warranted 
to determine the accuracy of these perceptions and to suggest 
recommendations to improve core faculty understanding.

There also appears to be disagreement about the importance 
and value of EM Milestones. General themes in free-text 
comments included the following: that the EM Milestones were 
good in theory yet administratively burdensome in practice, 
that they tend to be more useful with regard to the remediation 
of struggling residents but not as valuable in evaluating the 
majority of well-performing residents, and that they could be at 
times counterproductive due to variable faculty interpretation of 
each sub-competency and what actually constitutes meaningful 
achievement of proficiency within each sub-competency.

This study highlights that there is still significant room for 
improvement in terms of core faculty development regarding 
EM Milestones and their current role in competency-based 
assessment.

Table 1. Respondents’ perceived understanding of the emergency 
medicine (EM) Milestone Project by core faculty.

Core faculty
Very good understanding 10.7%
Good understanding 40.7%
Fair understanding 35%
Poor understanding 13.6%
No understanding 0%
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LIMITATIONS
The main limitation of this study is that the survey tool is 

subject to recall, sample, and response bias.4 Responders may 
be hesitant to answer truthfully to the questions out of fear 
of disparaging their own program. Another limitation is that 
responses were solicited from a representative sample of PDs, 
APDs and core faculty rather than directly from core faculty. 
A direct sampling was determined to be impractical due to the 
large number of responses required in order to draw meaningful 
conclusions. Therefore, the authors chose to solicit the 
perceptions of PDs and ADPs as a surrogate marker. 

Efforts were made in this study’s design to reduce potential 
bias, including the development of a high-quality, brief, 
questionnaire. Pilot testing of the survey tool occurred with APDs 
at each of the authors’ programs in order to examine the quality 
and clarity of questions, ease of administration, potential for 
response fatigue, and to gather general feedback.

CONCLUSION
The results of this survey demonstrate that there is variability 

in how EM programs educate core faculty about the EM 
Milestones. Furthermore, nearly half of respondents believe 
core faculty possess a “fair to poor” understanding of the EM 
Milestones. These results demonstrate an opportunity to improve 
faculty development with respect to the utility of milestones in 
competency-based assessment. Ultimately, this study identifies 
areas of need with respect to better educating educators 
themselves of the criteria by which the acquisition of knowledge, 
skills, attitudes, and behaviors is assessed during residency.
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INTRODUCTION
Education research and scholarship are important for 

dissemination of new educational practices and faculty 
promotion. As academic faculty, emergency medicine (EM) 
attendings are often charged to engage in the tripartite mission 
of clinical practice, education and scholarship, yet scholarship 
in medical education can be challenging.1,2 A better 
understanding of promotors of effective scholarly productivity 
will help the careers of EM academic faculty with a focus on 
medical education. 
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Introduction: Forming effective networks is important for personal productivity and career 
development. Although critical for success, these networks are not well understood. The objective 
of this study was to usze a social network analysis tool to demonstrate the growth of institutional 
publication networks for education researchers and show how a single institution has expanded its 
publication network over time.

Methods: Publications from a single institution’s medical education research group (MERG) were 
pulled since its inception in 2010 to 2019 using Web of Science to collect publication information. 
Using VOSViewer software, we formed and plotted a network sociogram comparing the first five 
years to the most recent 4.25 years to compare the institutions of authors from peer reviewed 
manuscripts published by this group. 

Results: We found 104 peer-reviewed research articles, editorials, abstracts, and reviews for the 
MERG authors between 2010 and 2019 involving 134 unique institutions. During 2010-2014, there 
were 26 publications involving 56 institutions. From 2015- 2019, there were 78 publications involving 
116 unique institutions.

Conclusion: This brief report correlates successful research productivity in medical education with 
the presence of increased inter-institutional collaborations as demonstrated by network sociograms.  
Programs to intentionally expand collaborative networks may prove to be an important element of 
facilitating successful careers in medical education scholarship. [West J Emerg Med. 2020;21(1):163–168.] 

Research has elucidated several factors important for 
promoting scholarship including clear goal setting, a distinctive 
culture of research that emphasizes participation, frequent 
communication, accessible resources, and leadership with 
expertise and skill.3,4 One important component is the creation 
of an environment that facilitates productivity.3 Departmental 
educational research groups can facilitate and promote 
scholarship.3 Forming effective networks is an important part 
of personal productivity and career development and has 
positive effects on productivity of all individuals in a group.3,5  
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A network often begins within a department and extends 
well beyond the department, potentially leading to scholarly 
productivity. Although apparently helpful for success, these 
networks are not well understood. 

Originating in the field of sociology, social network 
analysis (SNA) is a tool for analyzing the structure of 
connections between individuals or groups.6 SNA attempts to 
conceptualize a network using the ties (edges) that connect 
its members (nodes) and by focusing on attributes of the 
ties instead of the those of the members.7 This tool captures 
quantitative aspects of the patterns of relationships, which 
allows for quantitative comparisons between different 
groups and network structures. The application of SNA to 
the health sciences has become increasingly common as it is 
a useful tool for understanding connections within systems 
ranging from communication patterns between physicians 
to team functioning and structure.8-10 This has the advantage 
of showing connectedness that can reveal patterns. In 
addition, when compared over time, SNA can show growth of 
relationships between members of the network. 

We hypothesize that social networks may contribute 
to successful education scholarship in EM. The objective 
of this study was to demonstrate the growth of institutional 
publication networks for education researchers in a medical 
education group, and use a network analysis tool to 
demonstrate this growth. We used a network analysis tool to 
show how a medical education research group (MERG) in a 
single institution expanded its publication network over time.

METHODS
Setting

 The MERG was comprised of a group of faculty 
leaders from [blinded, single institution] emergency 
medicine (EM) residency, fellowship, and clerkship 
programs, as well as EM residents and fellows with a 
focus on education. The group intentionally formed as 
an innovative approach to promote educational work and 
turned usual educational work into scholarship by studying 
the impact of changes made to improve the programs. The 
scholarship was then presented at national meetings and 
often converted to a publication. The MERG team worked 
together, sharing projects that led to improved motivation, 
accountability, and work completion. The MERG had 
monthly meetings that served as brainstorming sessions 
for new projects, research skill building, and tracking 
work completion.3 These techniques led to a strong local 
network. As members developed their own expertise, they 
reached outside of the institution’s education group to 
national faculty to form broader networks for scholarship. 

Data Collection
We pulled all publications from each author of the 

University of Michigan MERG group using Web of Science 

(Clarivate Analytics, Philadelphia, PA, and London, GB). Web 
of Science is a subscription-based, inter-disciplinary database 
of scientific literature and conference abstracts that includes 
citations to the literature as well as information on how many 
times a specific item has been cited. The primary nine MERG 
faculty were used to generate the list of publications from the 
MERG group, and the author group was kept the same for 
the time period included in this analysis, 2010 to May 2019. 
Three authors were excluded as they were part of the initial 
MERG group but left education research shortly after MERG 
started to pursue other opportunities. Though the MERG group 
evolved to include other members during this time period, only 
the initial authors were included in this analysis to prevent the 
confounding of increased quantity of publications simply by 
expansion of members. Because we used publicly available data 
this study was considered to be not-human research.

Analysis
The publications as reported in Web of Science were 

recorded based on two time periods: the first five years 
2010 to 2014, and the next 4.25 years from 2015 to 2019. 
This divide was chosen to compare two aggregates of 
time: the first five years, and the most recent five years. We 
recorded the number of publications, type of publications, 
and whether they extended beyond the local network. Using 
VOSviewer (www.vosviewer.com) we constructed a network 
sociogram based on the institutional affiliations of the author 
group involved in the publications from the first group, 
2010-2014 (Figure 1), and compared it to the more recent 
group, 2015-2019 (Figure 2). Points in the figures represent 
individual institutions (nodes), and lines between points 
represent the connections between institutions. 

The strength of connection, as seen in width of lines 
(edges) between nodes, was determined by analyzing co-
authorship by organizations / institutions within the set 
of publications. In other words, the number of times two 
organizations were co-authors on a paper dictates the strength 
of connection. VOSviewer automatically calculates link 
strength based on co-authorship as part of the mapping 
process. The size of the node represents the overall number 
of times the institution was involved. The width of the 
connection line represents the number of overall connections 
between institutions. The color of the node represents 
clustering of nodes by the software to indicate institutions that 
are more closely related within the data set. In this case the 
clustering is indicative of the number of co-authorships with 
a range of years. Clusters are calculated by the VOSviewer 
software using an algorithm for mapping and clustering 
described more fully in Waltman, Van Eck, and Noyons.11

RESULTS
Using Web of Science, we found 104 peer-reviewed 

research articles, editorials, abstracts, and reviews for the 
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Figure 1. Institutions in 2010-2014.
Points in the figures represent individual institutions (nodes), and lines (edges) between points represent the connections between institutions. 
Node size represents the overall number of times the institution was involved. 
The width of the connecting line represents the number of overall connections between institutions. 
The color represents clusters of closely related institutions measured by number of co-authorships within that range of years.

Figure 2. Institutions in 2015-2019.
Points in the figures represent individual institutions (nodes), and lines (edges) between points represent the connections between institutions. 
Node size represents the overall number of times the institution was involved. 
The width of the connecting line represents the number of overall connections between institutions. 
The color represents clusters of closely related institutions measured by number of co-authorships within that range of years.
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2010-2014 Total link strength Number of items 2015-2019 Total link strength Number of items
University of Michigan 81 26 University of Michigan 237 78
UCSF 21 4 Brown 56 8
Emory 20 5 Harvard 54 7
Mount Sinai 19 3 University of Washington 48 7
Northwestern 18 3 Yale 48 5
Oregon 18 5 UCLA 42 6
UCLA 18 3 Columbia 40 4
Maimonides 14 3 VCU 40 12
Resurrection 14 2 Ohio State 36 7
LSU 12 2 East Carolina 30 4

UCSF, University of California San Francisco; UCLA, University of California Los Angeles; LSU, Louisiana State University; VCU, 
Virginia Commonwealth University.

Table 1. Top 10 performing institutions for each year range by total link strength and number of items included in analysis.

Figure 3. Publications for 2010-2014 (Period 1) and 2015-2019 
(Period 2).

MERG authors between 2010-2019.  During 2010-2014, there 
were 26 publications (19 research articles and seven abstracts). 
Of these, 23 included authors from multiple institutions that 
included 56 unique institutions and three were from a single 
institution. From 2015- 2019, there were 78 publications 
from the MERG author group (77 research articles and one 
abstract). Of these 58 included authors from other institutions 
and 20 were from a single institution. Over the time period 
2010-2019, 134 unique institutions were involved in the co-
authorship of publications from the MERG group. Fifty-six of 
these institutions were involved in publications over the 2010-
2014 period, and 116 institutions were involved during the 
second period (Figure 3). The top 10 performing institutions 

for each year range by total link strength and number of items 
included in the analysis are reflected in Table 1.

The network sociogram illustrates the institutions 
involved in publications from the first years, 2010-2014 
(Figure 1), compared to the most recent years, 2015- 
2019 (Figure 2). Points in the figures represent individual 
institutions (nodes), and lines (edges) between points represent 
the connections between institutions. Node size represents 
the overall number of times the institution was involved. 
The width of the connecting line represents the number of 
overall connections between institutions. The color represents 
clusters of closely related institutions organizations. In this 
study, institutions with the same color are closely connected 
subgroups via co-authorship. For example, in the 2010-2014 
network, LSU is clustered with Boston University, New York 
Methodist, and UCSF but not Mt. Sinai. In this case, Mt. Sinai 
had co-authorship with LSU, but had stronger connections, 
through a greater number of co-authorships, with institutions 
in the red cluster. In the years 2010-2014 there were seven 
clusters with mean of eight institutions per cluster with a range 
of 2-15 in each cluster. In the years 2015-2019 there were 11 
clusters with mean of 10.5 institutions per cluster with a range 
of 1-26 in each cluster.

 The distance between nodes also represents the strength of 
connection between the nodes, meaning that nodes depicted as 
being further apart have weaker connections than those that are 
closer together or overlapping as in Figure 2. The two figures 
graphically illustrate evolving institutional relationships on a 
temporal basis as well as their relative strengths.

DISCUSSION
The objective of this report was to demonstrate the 

evolution of the publication network for a research group at 
a single institution over time. The numbers of publications 



Volume 21, no. 1: January 2020 167 Western Journal of Emergency Medicine

Peterson et al. Increasing Education Research Productivity: A Network Analysis

increased over time. In addition, as shown in the sociograms, 
the MERG network increased over time and evolved to 
include new institutions while prior relationships sometimes 
faded. While MERG has existed as a research group within 
one institution, the growth of the network over time has 
expanded to include co-authors from multiple institutions as 
demonstrated by comparison of Figure 1 to Figure 2. 

These networks were facilitated by various learning 
networks such as service (committee work) and education 
involvement (didactics) seen in Table 2. Through a description 
of the different connection groups of the MERG network we 
hope to demonstrate how external networking can lead to 
increased scholarship. Some of the groups included clerkship 
directors academy (CDEM), residency education group 
(CORD), and pediatric EM fellowship program directors 
committee.  Some faculty participated in MERC (Medical 
Education Research Certificate) at CORD; these connections 
resulted in multiple publications. In addition, some members 
expanded their work from exclusively EM-focused to general 
medical education with publications in high impact journals 
such as Academic Medicine. Some of the publications started 
as national meeting didactics and led to educational innovation 
reports, perspectives or educational monographs. Many of these 
groups continued to collaborate repeatedly for new scholarship.

LIMITATIONS
There are several limitations to the study. One confounder 

is that two of the members of the group left [blinded institution] 
to work at another institution during the timeframe, and 
this likely accounts for some of the variation and expansion 
of the network. In addition, trainees left the institution and 
may be represented by their new institutions or came to our 
institution. In these cases, a perceived connection between 
institutions might not be considered to represent a new 

connection. However, the expansion of the research network 
extends beyond these known connections, and many of the 
new branches occur prior to those members moving to new 
institutions. An additional limitation is that some of the 
publication venues are not indexed in Web of Science, therefore 
some known publications are missing from this analysis.

CONCLUSION
This brief report found associations between an increase 

research productivity in medical education with the presence of 
inter-institutional collaborations as demonstrated by network 
sociograms. Programs to intentionally expand collaborative 
networks, may be to be an important element of facilitating 
successful careers in medical education scholarship. Further 
investigation about successful research networks is needed.
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CDEM- Clerkship Directors in Emergency Medicine

MERC (Medical Education Research Certificate) at CORD

CORD- Council of Emergency Medicine Residency Directors and associated committees, task forces, and communities of practice.

University of Michigan Master in Health Professions Education (several MERG members were either enrolled in the program or 
mentors, leading to publications across institutions)
Didactic presentations at national and international meetings (Society for Academic Emergency Medicine (SAEM), Association 
of American Medical Colleges, Accreditation Council for Graduate Medical Education (ACGME), Council of Residency Directors, 
Association of Medical Educators in Europe (AMEE), Pediatric Academic Societies (PAS), American Academy of Pediatrics (AAP), 
Directors of Clinical Skills Courses (DOCs))

Standardized Video Interview developed by AAMC

American Academy of Pediatrics Section of Emergency Medicine Fellowship Directors Committee

AAMC, Association of American Medical Colleges.

Table 2. Network facilitators.
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BACKGROUND
The ability to critically appraise scholarly literature and 

apply results to patient care is a core component of medical 
practice as evidenced by its inclusion as a milestone for 
emergency medicine (EM) trainees by the Accreditation 
Council for Graduate Medical Education (ACGME).1 
Milestones are the knowledge, skills and attitudes required 
for successful practice within a given specialty, organized 
in a developmental framework from levels 1 through 5 to 
demonstrate advancing proficiency. Level 1 milestones are 
those skills expected on the first day of residency. The level 
1 anchor for EM Milestone 19, “Practice-based Performance 
Improvement” requires that a learner “describes basic 
principles of evidence-based medicine,” whereas one of the 
level 3 anchors of the same milestone requires that a learner 
“demonstrates the ability to critically appraise scientific 
literature and apply evidence-based medicine to improve one’s 
individual performance.”2

Traditionally, medical schools have focused their curricula 
on teaching principals of evidence-based medicine (EBM) 
during the first two years of medical school, and EM residency 
programs have focused on teaching clinical practice application 

The Ohio State University Wexner Medical Center, Department of Emergency Medicine, 
Columbus, Ohio

This journal club style curriculum was developed to advance 4th year medical students in 
Emergency Medicine (EM) Milestone 19. The curriculum was introduced as part of a longitudinal 
boot camp course for EM- bound students. Students met monthly with faculty members to critically 
evaluate landmark articles within the field of EM. The curriculum culminated with student group 
presentations of two contemporary research articles with opposing conclusions. Discussed articles 
covered the following topics: stroke care, head trauma, cervical spine trauma, pulmonary embolism, 
cardiology treatments, syncope, post- cardiac arrest care, pediatrics, sepsis, and fluid resuscitation. 
The curriculum was evaluated using the institution’s standard student educational session evaluation 
form. Students rated the quality of the sessions highly, and based on thematic review of comments, 
the journal club was a beneficial addition to the boot camp curriculum. [West J Emerg Med. 
2020;21(1):169-172.]

via journal clubs.3,4 While medical schools report formal EBM 
activities occurring in the clinical environment during the third 
year of medical school, the most common environment for 
fourth- year EBM training was in fact “none.”3 Consequently, 
it is possible that new EM trainees could arrive at residency 
having not used or revisited EBM concepts at all over the final 
year of their medical school training and having never been 
exposed to EBM application within the field of EM.  

Our institution has a longitudinal boot camp course 
for medical students pursuing an EM residency.5 This boot 
camp experience was redesigned after the introduction of the 
ACGME Milestone Project in an effort to teach and assess EM-
bound medical students on their progress toward and beyond 
level 1 proficiency.6 In an effort to better teach and assess EM 
Milestone 19, a curriculum was designed to reinforce core 
concepts of EBM while exposing senior medical students to 
historical articles that had widespread practice-changing effects.  

OBJECTIVES
The culminating objective of our curriculum was to 

enable students to analyze a recently published article and 
discuss its implications in clinical practice, thus ensuring 
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that each student at minimum had achieved level 1 in EM 
Milestone 19. To gain the skills necessary to complete this 
objective the students 1) analyzed landmark articles in EM 
to become familiar with common research methodologies, 2) 
studied the development process of clinical decision rules and 
the limitations of their application to clinical practice, and 3) 
discussed how research findings have historically influenced 
practice change within EM.

CURRICULAR DESIGN
This EBM curriculum was delivered in a traditional 

journal club format. Sessions were held monthly throughout 
the academic year and ran on average 90 minutes. Two faculty 
members, one fellowship-trained in education and the other 
fellowship-trained in research, co-facilitated all but two of the 
sessions. Both faculty members had experience facilitating 
small group discussions, but no further specific training was 
undertaken prior to the implementation of the curriculum. 
There were 10 total sessions, and to accommodate away 
rotations and interviews, students were required to attend a 
minimum of five sessions. Because of the relatively low rate 
of required attendance there was intentional redundancy within 
the curriculum in terms of the emphasized principles and 
learning points for each session. For instance, sessions on head 
trauma and cervical spine trauma were similar in that they both 
discussed the development and use of clinical decision tools.  

During each of the first nine sessions, we reviewed two 
to three articles that were related by content. For example, the 
syncope session reviewed the original validation article of the San 
Francisco Syncope Rule and two subsequent external validation 
studies of the rule. Articles were chosen by the curriculum 
developers after review of the Academic Life in EM 2016 list of 
landmark articles.7 Articles were chosen to ensure the curriculum 
covered different topics within EM, reviewed different core 
topics within EBM such as research methodologies, and included 
the study of articles with conflicting results. This curriculum 
was certainly not designed to be comprehensive in its breadth of 
clinical or EBM topics. See Table 1 for a complete list of articles 
included within the curriculum.

Articles were distributed to the students via the course’s 
online learning platform, and they were expected to read the 
articles prior to each session. During the sessions, the articles 
were individually analyzed in a small- group discussion format, 
with one or two faculty members facilitating the discussion. 
Particular attention was paid to the clinical question, the research 
methodology, the results, the interpretation of the results, and the 
historical, clinical impact of the article, including its relation to 
other articles reviewed during that session.  

The 10th session was slightly different in format. It was 
attended by all the students taking part in the course, and they 
were split into two groups. Each group presented a critical 
analysis of a contemporary article and commented on whether 
and how it should change clinical practice. Although there was 
no formal evaluation of this presentation, it did allow students 

to independently apply the skills they had developed throughout 
the curriculum.

IMPACT
Institutionally designed and mandated surveys assessing 

the quality of the sessions on a five-point Likert scale were 
distributed to the participating students after each session. 
A total of 15 students were enrolled in the curriculum and 
generated a total of 83 surveys. The overall rating of the 
sessions was positive with 79 (95.2%) scoring either a 4 or 5 
on the Likert scale. Each survey contained two open-ended 
items: one asking for positive feedback, and the other asking 
for constructive feedback. Two authors conducted reflexive 
thematic review of these comments, which revealed three main 
themes: 1) students are supportive of the journal club model of 
teaching EBM; 2) students value discussion of study design and 
statistics; and 3) sessions should target key clinical topics.  

The curriculum’s impact is limited both by our outcome 
measures and our cohort size. Although we can only present 
satisfaction data, the fact that this curriculum was the only 
formal EBM received by our students in the fourth year of 
medical school leads us to believe that its implementation was 
worthwhile. Our cohort size was limited by the number of 
students who are EM bound each year, but our cohort reflects the 
experience of students interested in EM at a large medical school; 
thus, our findings are likely applicable to institutions nationwide.  

The implementation of this journal club-style curriculum 
designed to advance fourth-year medical students’ proficiency in 
EM Milestone 19 was positively reviewed by the target audience.
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INTRODUCTION
In 2012, the Accreditation Council for Graduate Medical 

Education (ACGME) developed educational milestones 
to serve as the primary framework for competency-based 
assessment in graduate medical education.1 These educational 
milestones were framed within specialty-specific sub-
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Introduction: Evaluators use assessment data to make judgments on resident performance within the 
Accreditation Council for Graduate Medical Education (ACGME) milestones framework. While workplace-
based narrative assessments (WBNA) offer advantages to rating scales, validity evidence for their use 
in assessing the milestone sub-competencies is lacking. This study aimed to determine the frequency of 
sub-competencies assessed through WBNAs in an emergency medicine (EM) residency program. 

Methods: We performed a retrospective analysis of WBNAs of postgraduate year (PGY) 2-4 residents. 
A shared mental model was established by reading and discussing the milestones framework, and we 
created a guide for coding WBNAs to the milestone sub-competencies in an iterative process. Once inter-
rater reliability was satisfactory, raters coded each WBNA to the 23 EM milestone sub-competencies.

Results: We analyzed 2517 WBNAs. An average of 2.04 sub-competencies were assessed per 
WBNA. The sub-competencies most frequently identified were multitasking, medical knowledge, 
practice-based performance improvement, patient-centered communication, and team management. 
The sub-competencies least frequently identified were pharmacotherapy, airway management, 
anesthesia and acute pain management, goal-directed focused ultrasound, wound management, and 
vascular access. Overall, the frequency with which WBNAs assessed individual sub-competencies was 
low, with 14 of the 23 sub-competencies being assessed in less than 5% of WBNAs. 

Conclusion: WBNAs identify few milestone sub-competencies. Faculty assessed similar sub-
competencies related to interpersonal and communication skills, practice-based learning and 
improvement, and medical knowledge, while neglecting sub-competencies related to patient care 
and procedural skills. These findings can help shape faculty development programs designed 
to improve assessments of specific workplace behaviors and provide more robust data for the 
summative assessment of residents. [West J Emerg Med. 2020;21(1):173-179.]

competencies, with each sub-competency belonging to one 
of six previously established ACGME core competencies.2 A 
central tenet to the milestones framework is the emphasis on 
resident trainee assessment based on observable performance 
and behaviors.3 While many workplace-based assessment 
strategies have been piloted, a comprehensive validated 
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Educational Research Capsule Summary

What do we already know about this issue?
Narrative assessments are a commonly used 
evaluation tool for making judgments on 
resident clinical performance.

What was the research question?
What milestone sub-competencies are assessed 
through narrative assessments in an EM 
residency program?

What was the major finding of the study?
Unstructured narrative assessments identified 
relatively few milestone sub-competencies.

How does this improve population health?
These results can improve evaluation tool 
design and faculty development to improve the 
validity for narrative assessments within the 
Milestones framework.

approach to resident assessment within the milestones 
framework has yet to be developed.4-6 

Workplace-based narrative assessment (WBNA), also 
known as the in-training evaluation report (ITER),7 uses 
descriptive commentary for performance assessment and 
has been proposed as an alternative method to checklists and 
rating scales.7-9 Through descriptive commentary, WBNA 
provides assessors with a version of assessment without the 
constraints of pre-selected ratings or options, theoretically 
allowing for a more robust analysis. WBNA can exist 
independently as an evaluation form, or in combination with 
checklists or rating scales as a hybrid evaluation model.

The benefits of WBNAs in medical education are well 
documented. WBNAs have been shown to be useful in 
ranking trainees,10 detecting learners who are experiencing 
difficulty,11 identifying milestone sub-competencies that 
are more difficult to assess,10-12 and predicting the need for 
resident remediation.13 In addition to providing a richer 
data source, narrative assessments are also appreciated by 
learners.14,15 Whether used in addition to anchor-based rating 
tools16 or as an independent assessment method, descriptive 
commentary can be a reliable method of assessment that 
influences faculty judgment on global resident performance.7 

Despite these benefits, validity evidence for using 
WBNAs as a method for assessing milestone sub-
competencies in graduate medical education is lacking. The 
prevalence of vague comments, such as “hard worker” and 
“pleasant to work with,” are well-documented,17-21 and it 
is unclear how beneficial these comments are in assessing 
learners within the milestones framework. Furthermore, 
while contextual framing and faculty development can 
provide more robust narrative assessments in terms of both 
quantity and quality of comments,9 the frequency with which 
WBNAs comment on specific milestone sub-competencies 
remains unknown. Without knowing which milestone sub-
competencies are being assessed, program directors and 
clinical competency committees (CCC) may be left to assume 
competence in a broad range of skills, despite a lack of 
explicit evidence to support those conclusions.8 

This study aims to determine the frequency of milestone 
sub-competencies assessed through semi-annual WBNAs in 
an emergency medicine (EM) residency program.

METHODS
Settings and Participants

Faculty at the LAC+USC EM residency program complete 
semi-annual WBNAs on residents with whom they have 
worked over the prior six-month period. An internally created 
online form through the education management platform 
MyEvaluations allows faculty to provide descriptive responses 
to two prompts: “Please describe at least one area of strength 
for this resident” and “Please describe at least one area for 
potential improvement for this resident.” Faculty WBNAs are 
encouraged but not mandatory, and not all faculty complete 

WBNAs on all residents. No formal training exists for faculty 
regarding milestone sub-competencies or workplace-based 
assessment strategies.

Study Design
We performed a retrospective analysis of the WBNAs of 

postgraduate year (PGY) 2-4 residents completed between 
the second semester of 2016 and the first semester of 2017. 
WBNAs of PGY-1 residents and second semester PGY-4 
residents were excluded due to limited faculty contact with 
PGY-1 residents and a hypothesized concern from the study 
authors regarding a lack of critical assessment of PGY-4 
residents during their final semester of training. The local 
institutional review board determined the study was exempt.

Protocol
Author DD collated, de-identified, and randomized the 

selected WBNAs. Three authors (SC, AJ, JR), blinded to 
both the identity of the faculty assessor and resident being 
assessed, reviewed the WBNAs to determine whether the 
comments assessed any of the 23 EM-specific milestone sub-
competencies.22 Prior to reviewing narrative assessments, the 
study authors SC, AJ, and JR met to establish a shared mental 
model by reading and discussing the ACGME milestones 
framework. We reviewed the first 50 WBNAs, resolved 
discrepancies as a group, and developed a guide detailing our 
interpretations of the milestones (Appendix A). We reviewed 
subsequent blocks of 50 WBNAs, discussed discrepancies, 
and updated our guide in an iterative manner. This process 
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continued until the inter-rater reliability between the three 
reviewers was good (k > 0.8). We then independently reviewed 
the remaining WBNAs and recorded the sub-competencies that 
each WBNA assessed in spreadsheets that included all 23 EM-
specific milestone sub-competencies. For any given WBNA, 
there was no limit to the number of sub-competencies that could 
be assessed (Table 1).

Analysis 
We performed descriptive statistics and conducted chi-

square and analysis of variance tests for comparison on 
milestone proportions and means across three faculty levels to 
determine whether milestone sub-competencies were reported 
more frequently by specific faculty cohorts based on years of 
experience. All two-tailed significance tests were computed in 
Stata 13 with a set to 0.05 (StataCorp. 2013. Stata Statistical 
Software: Release 13. College Station, TX: StataCorp LP).

RESULTS
During the 2016-2017 study period, we analyzed 

2517 WBNAs. WBNAs were completed for 51 PGY 2-4 
residents by 61 faculty members. Each resident received an 
average of 49 WBNAs (range: 37 to 71), and each faculty 
member completed an average of 41 WBNAs (range: 1 
to 102). From the 2517 WBNAs, we identified a total of 
5130 milestone sub-competencies, with an average of 2.04 
milestone sub-competencies assessed per WBNA. Of the 
23 EM milestone sub-competencies, those most frequently 
identified through WBNAs were multitasking, medical 
knowledge, practice-based performance improvement, patient-
centered communication, and team management. The sub-
competencies least frequently identified through WBNAs were 
pharmacotherapy, airway management, anesthesia and acute 
pain management, goal-directed focused ultrasound, wound 
management, and vascular access. Overall, the frequency with 
which WBNAs assessed individual sub-competencies was 
low, with 14 of the 23 sub-competencies being assessed in less 
than 5% of WBNAs (Range: 0-33.3%) (Figure).

Junior faculty, defined as attending physicians in practice 
for less than five years, represented only 16% of the faculty, 
but completed 24% of the WBNAs. Conversely, senior faculty, 

defined as attending physicians in practice for greater than 
15 years, represented 26% of the faculty, but completed only 
17% of the WBNAs. Mid-career faculty, defined as attending 
physicians in practice between 5-15 years, accounted for the 
57% of the faculty and 58% of the WBNAs. On average, 
junior faculty members identified 2.30 milestone sub-
competencies per WBNA, compared to 2.03 milestone sub-
competencies per WBNA for mid-career faculty, and 1.88 
milestone sub-competencies per WBNA for senior faculty.

There was a statistically significant difference in 
milestone sub-competencies identified by faculty cohorts 
based on years of experience (ie, junior, mid-career, senior) 
in 14 of the 23 EM milestone sub-competencies (Table 2). 
On average, senior faculty tended to identify fewer individual 
milestone sub-competencies on WBNAs when compared to 
their junior or mid-career faculty colleagues.

DISCUSSION
In this evaluation of 2517 WBNAs at a single residency 

program, we found that each WBNA on average identified two 
milestone sub-competencies, with WBNAs clustering around 
five specific sub-competencies and largely ignoring 60% 
of the sub-competencies. All sub-competencies are directly 
observable in the clinical environment,22 and while certain 
sub-competencies such as medical knowledge can be observed 
elsewhere (eg, in-service examination, mock oral boards), 
those related to patient care and procedural skills that are best 
observed in the clinical environment were notably absent from 
the WBNAs. While junior faculty narratives assessed slightly 
more sub-competencies than mid-career or senior faculty 
narratives, the overall frequency of addressing milestone sub-
competencies through WBNAs was low.

These findings are concerning because when WBNAs fail 
to comment on the majority of milestone sub-competencies, 
program directors and CCCs are left to make judgments 
regarding resident performance on a wide range of unassessed 
skills.8 This is detrimental to resident education, as the 
assumption of competence limits future targeted observations 
and interventions by faculty members, and it may either 
suppress a resident’s desire to self-report areas of weakness or 
it may promote a sense of inappropriate overconfidence when 
true performance lags behind resident self-assessment.

Despite the value of WBNAs as an assessment tool,7-9 we 
hypothesize a lack of consistent faculty development as one 
reason for faculty’s poor performance in identifying numerous 
milestone sub-competencies. According to van der Vleuten et 
al.,23 as an instrument seeks to assess higher levels on Miller’s 
pyramid,24 the validity is more dependent on the assessors and 
the quality of the implementation as opposed to the instrument 
itself. Workplace-based observation and assessment of resident 
performance, and the subsequent narrative documentation of 
these observations and interpretations, is a skill that requires 
both training and practice. Too often, assessors receive little to 
no training in the practice of delivering WBNAs,6 even though 

Workplace-Based Narrative 
Assessment

Milestone(s) Assessed

“She has a great fund of 
knowledge, advocates for her 
patients, and does a great job 
managing the critically ill.”

Medical Knowledge
Patient Centered 
Communication
Emergency Stabilization

I love working with him. He’s very 
friendly, humble, hard-working, and 
enjoys learning.”

None applicable

Table 1. Example of a workplace-based narrative assessment 
identifying emergency medicine milestone sub-competencies.
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Figure. Frequency of emergency medicine milestone sub-competencies identified per workplace-based narrative assessment.

studies suggest that faculty development can improve the 
number and quality of narrative comments.9 While no recurrent 
faculty training program exists within our department, we do 
not know whether prior faculty development initiatives had 
been implemented in past years. Regardless, the fact that junior 
faculty narratives assessed slightly more sub-competencies than 
mid-career or senior faculty narratives suggests that if there 
were prior faculty development initiatives, they did not have a 
lasting effect.

Faculty were more likely to comment on sub-
competencies relating to the ACGME core competencies 
of interpersonal and communication skills, practice-based 
learning and improvement, and medical knowledge, than 
on sub-competencies relating to patient care and procedural 
skills. This differs from prior studies conducted in general 
surgery and internal medicine training programs, which 
demonstrated a higher frequency of faculty comments 
regarding patient care and greater variability in comments 
regarding interpersonal communication skills.25,26 The 
difference in ACGME core competencies identified through 
WBNAs between our study and prior studies may be due 
to differing specialty-specific, faculty-resident dynamics, 

varying prompts and constructs of the WBNAs used, faculty 
training in workplace-based assessment, or cultures inherent 
to respective specialties or institutions.

We found that junior faculty completed WBNAs 
more frequently than senior faculty and their WBNAs 
identified milestone sub-competencies more frequently. It 
is unclear why this may be; however, one explanation may 
be that junior faculty members are more familiar with the 
milestones framework than senior faculty. Additionally, 
junior faculty generally work more shifts than senior 
faculty, and thus may be more likely to observe and 
comment on observed behaviors.

LIMITATIONS
Our study had several notable limitations. It is a 

single-center, specialty-specific study, which limits its 
generalizability. The fact that we did not account for the 
number of shifts worked per faculty member limited our 
ability to assess for whether shift count influenced the 
differences among faculty cohorts. We did not account 
for faculty members who provided the same verbatim 
written commentary for each WBNA, regardless of resident 
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Emergency Medicine Milestone Sub-Competencies Junior (<5 years) Mid-Career (5-15 years) Senior (>15 years) p-value
Observation and reassessment 0.91% 2.54% 0.00% <0.001
Disposition 2.28% 5.30% 0.16% <0.001
Patient safety 4.33% 2.27% 0.64% <0.001
Systems-based management 8.88% 4.81% 0.96% <0.001
Diagnostic studies 12.07% 8.73% 1.44% <0.001
Diagnosis 17.08% 17.47% 9.29% <0.001
General approach to procedures 2.73% 5.23% 21.31% <0.001
Patient-centered communication 14.12% 24.35% 23.08% <0.001
Practice-based performance improvement 46.01% 27.03% 38.78% <0.001
Multitasking 20.05% 25.86% 19.71% 0.002
Team management 30.07% 23.66% 20.99% 0.002
Medical knowledge 35.76% 27.10% 27.72% 0.002
Professional values 18.22% 12.24% 12.02% 0.003
Accountability 5.92% 3.78% 2.72% 0.028
Performance of history and physical exam 2.05% 4.06% 2.56% 0.056
Vascular access 2.00% 1.00% 0.00% 0.073
Airway management 0.68% 0.14% 0.16% 0.109
Emergency stabilization 3.87% 2.68% 1.92% 0.155
Goal-directed focused ultrasound 0.46% 0.14% 0.00% 0.176
Pharmacotherapy 0.00% 0.28% 0.00% 0.231
Technology 3.87% 5.23% 4.01% 0.325
Anesthesia and acute pain management 0.00% 0.00% 0.00% -
Wound management 0.00% 0.00% 0.00% -

Table 2. Frequency of emergency medicine (EM) milestone sub-competencies identified by respective faculty assessor cohorts.

performance, which was an observed practice. While this type 
of behavior may alter the overall frequencies of milestone sub-
competencies our study identified, as well as the quality of the 
assessment provided, we chose to include their data because 
both residents and the CCC receive their comments on an 
individual level. 

The WBNAs used at our institution did not include any 
prompting for faculty to comment on specific milestone sub-
competencies, which may have resulted in lower frequencies 
of milestone sub-competencies identified. As a result, 
these findings may not be generalizable to institutions that 
use evaluation structures with specific milestone prompts. 
In addition, the lack of an annual formalized faculty 
training raises the question as to whether consistent faculty 
development would improve the frequency of milestone sub-
competencies identified. 

Finally, while we interpreted the WBNAs based on 
definitions and consensus, evaluators often “read between the 
lines” of narratives when providing summative assessments 
on residents.8,27 Therefore, identifying the frequency of 
milestone sub-competencies may undervalue the role of 
WBNAs in providing information for summative assessments. 

However, we would contend that a more analytical process 
than evaluator gestalt is necessary for improved reliability and 
validity in providing competency judgments on trainees.

We recognize that identifying milestone sub-competencies 
is not the only measure in determining the quality of an 
assessment. Similar to prior research,26 many WBNAs 
commented on non-ACGME themes. While this study was 
not designed to evaluate these comments, prior research has 
demonstrated their value to both faculty27 and residents.7 
However, if assessment of individual sub-competencies is 
desirable,8,28 targeted faculty development activities can be 
implemented to enhance sub-competency identification. With 
improved assessments that target previously unaddressed 
milestone sub-competencies, CCCs and program directors 
will have better guidance towards providing summative 
assessments regarding resident performance.8 

Future research should examine the effectiveness of these 
faculty development programs in improving the frequency of 
milestone sub-competencies identified, as well as evaluating 
for satisfaction of both residents and faculty members post-
intervention. In addition, given the disparities in assessments 
of male and female residents,29 it is important to examine the 
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role that gender (of both the assessor and trainee) plays in 
identifying which sub-competencies are identified through 
WBNAs. Finally, while we believe our coding guide is 
generalizable to other EM programs interested in mapping 
WBNAs to the milestones, it is possible that natural language 
processing, which aims to program machines to interpret human 
language,30 could replace the need for manual assessment of 
WBNAs. Future research could look at the feasibility of natural 
language processing in the evaluation of WBNAs.

CONCLUSION
Our study demonstrates that unstructured WBNAs 

identify relatively few milestone sub-competencies. 
Faculty tend to assess similar sub-competencies related 
to interpersonal and communication skills, practice-based 
learning and improvement, and medical knowledge, while 
neglecting sub-competencies related to patient care and 
procedural skills. These findings can help shape faculty 
development programs designed to improve assessments of 
specific workplace behaviors and provide more robust data in 
the summative assessment of residents.
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Introduction: Emergent transvenous (TV) pacemaker placement can be life-saving, but it has 
associated complications. Emergency medicine (EM) educators must be able to teach this infrequent 
procedure to trainees.

Methods: We constructed a conceptually-focused, inexpensive training model made from polyvinyl 
chloride pipes and connectors, vinyl tubing, and a submersible pump. Cost of the model was $51. 
We tested the model with a group of 15 EM residents. We then asked participants to complete 
a survey reporting confidence with the procedure before and after the session. Confidence was 
compared using a Wilcoxon matched-pairs test. 

Results: Confidence improved after the session, with a median confidence before the session of 2 
(minimally confident; interquartile range [IQR] 1-3) and a median confidence after the session of 4 
(very confident; IQR 3-4, p=0.001). All residents agreed that the model helped them to understand 
the process of placing a TV pacemaker.

Conclusion: Our TV pacemaker placement model was inexpensive and allowed for practice of a 
complex emergency procedure with direct visualization. It improved trainee confidence. 
[West J Emerg Med. 2020;21(1):180–183.]

BACKGROUND
Emergent transvenous (TV) pacemaker placement is a 

core emergency medicine (EM) skill.1,2 While relatively rare, 
it is potentially life-saving in amenable unstable bradycardia.3 
However, positioning a temporary TV pacing wire to obtain 
electrical and mechanical capture is a multi-step, complex 
task. Complications, including arterial puncture, 
pneumothorax, myocardial perforation, wound infection, 
venous thrombosis, line sepsis, diaphragmatic pacing, and 
pacemaker dislodgement, occurred in 23% of cases where a 
pacemaker was placed by an EM attending.4

EM educators must be able to teach this procedure to 
trainees. In our training program at a tertiary-care, Level 1 
trauma center, residents sometimes do not have the 

opportunity to perform this procedure on a live patient during 
their training. We use simulation to address this issue, but 
have encountered difficulty in demonstrating and practicing 
the process of TV pacing using standard central line models. 
In our well-stocked simulation center, we have access to 
multiple models that allow for placement of blind and 
ultrasound-guided central lines. However, these models do not 
simulate the right ventricle or accommodate the length of a 
TV pacing wire.

Anecdotally, our trainees have commented that the most 
intimidating factors in TV pacemaker placement are 
understanding the equipment and remembering the sequence 
of steps. TV pacemaker placement involves first placing an 
introducer sheath, which our residents generally have ample 

https://paperpile.com/c/yLUY5E/ESdH6+ZdOIZ
https://paperpile.com/c/yLUY5E/HltST
https://paperpile.com/c/yLUY5E/EmjgS
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opportunities to perform. However, the introducer sheath is 
generally smaller (6 French) than the more familiar, trauma-sized 
sheath (8.5 French), and a contamination shield must be correctly 
loaded onto the wire prior to placement. The process of “floating” 
the pacemaker using the wire balloon is difficult to conceptualize.

High fidelity has not been shown to have an advantage over 
low fidelity in simulation.5 Simulation models with functional 
fidelity that lack physical fidelity have shown learning outcomes 
that are similar to models with both.6 We find physical fidelity to 
be less important in teaching and learning TV pacemaker 
placement than the ability to demonstrate, practice, and visualize 
the complete procedure. 

OBJECTIVES
We aimed to build a conceptually-focused model that would 

allow us to demonstrate emergent TV pacemaker placement 
inclusive of wire positioning in the right ventricle. We planned to 
determine the cost of the model and its impact on EM residents’ 
confidence with the procedure.

CURRICULAR DESIGN
Model construction

We chose to create a functional TV pacemaker placement 
model instead of a realistic one, using ½-inch opaque polyvinyl 
chloride (PVC) pipe, clear pipe, vinyl tubing and water. We 
bought the pipe and tubing locally from a national-chain home 
improvement store and bought other components online. We used 
a PVC cutter to cut the pipe to appropriate sizes. We assembled 
the model to mimic anatomic blood flow, splitting the outflow 
from the pump to provide directional flow down the superior 
vena cava (SVC) and up the inferior vena cava (IVC) (Figure 1). 

This allowed the pacemaker balloon to “float” into the simulated 
right ventricle in the same manner as it would in a live patient. We 
drilled a hole in the vinyl tubing and placed a 6 French introducer 
sheath from our educational equipment supply. To allow air in the 
system to be expelled, we placed the pump in a 2 ½ quart bucket 
that acted as a reservoir.  Lastly, we printed a photo of a human 
torso at roughly life-size and placed the model on the photo to 
allow for learner orientation. Total cost of the model was $51 
(Table). It required approximately 2 hours to build.

We created a YouTube video to demonstrate the trainer in 
use (https://youtu.be/Y1JnOuqtjlg).

We tested the trainer with a group of postgraduate year 
(PGY)-2 and PGY-3 EM residents (Figure 2). Each resident 
used the trainer in an individual 30-minute session. At the end 
of each session, the resident was given a link to a survey and 
asked to complete it. The survey first asked whether the resident 
had placed a TV pacemaker in a live patient. The survey then 
asked the resident to rate confidence in the procedure prior to 
and after the session on a five-point Likert scale (1=unconfident, 
2=minimally confident, 3=confident, 4=very confident, 
5=extremely confident). Finally, the resident was asked whether 
the model helped him or her to understand the process of 
placing a TV pacemaker.

Lessons Learned
We found that the model offered several advantages over an 

opaque model. Two residents inflated the pacing balloon but did 
not turn the stopcock to trap the air in the balloon. When they 
removed the syringe, the balloon deflated. The visibility of the 
model gave them visual feedback and allowed them to correct 
this mistake and understand why it occurred. This would not 
have been possible with an opaque trainer or a live patient. The 
presence of a path to the right ventricle, with the junction 
between the clear PVC pipes being treated as the tricuspid 

Figure 1. The transvenous pacemaker placement trainer. Arrows 
denote direction of water flow. 
IJ, internal jugular; IVC, inferior vena cava; RV, right ventricle; 
SVC, superior vena cava.

Material Anatomy/function Price
½ inch PVC pipe and connectors Vessels $20
Clear PVC pipe SVC/IVC/RV $10
Vinyl tubing Internal jugular vein $5
Submersible pump
(tinyurl.com/y42u2mn6)

Heart $10

2 ½ quart plastic bucket
(tinyurl.com/yyy3aqqm)

Reservoir $6

Total $51

Table. Transvenous pacemaker placement model materials.

PVC, polyvinylchloride; SVC, superior vena cava; IVC, inferior 
vena cava; RV, right ventricle.

https://paperpile.com/c/yLUY5E/WxQYk
https://paperpile.com/c/yLUY5E/3zwW
https://youtu.be/Y1JnOuqtjlg
http://tinyurl.com/y42u2mn6
http://tinyurl.com/yyy3aqqm
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valve, allowed us to better demonstrate the potential valvular 
damage that could be done by withdrawing the wire with the 
balloon inflated. We were able to directly demonstrate why the 
wire needs to be passed to a minimum distance (such as 20 
centimeters [cm]) before inflating the balloon, as residents were 
able to see the wire exit the sheath at about 13 cm. Preference 
for the right internal jugular as a site for the introducer sheath 
was easier to demonstrate with visible vessels. The anatomic, 
directional flow of water in the SVC and IVC allowed us to 
explain the function of the balloon.

Initially, the model leaked slowly. This occurred because 
we tried to connect PVC pieces by friction only. Standard PVC 
pipe glue at each slip joint resolved this problem. The 
pacemaker wire sometimes became caught on the lip of the 
connector, and we needed to redirect it manually by pushing on 
the outside of the tubing. We found this did not detract from 
conceptual learning.

IMPACT/EFFECTIVENESS
Of 15 participants, 13 completed an evaluation (87%). Five 

residents had placed a TV pacemaker in a live patient. All 13 
reported an increase in confidence after the session. We 
compared confidence levels before and after using a Wilcoxon 
matched-pairs test. Confidence improved after the session, with 
a median confidence level before the session of 2 (minimally 
confident; interquartile range [IQR] 1-3) and a median 
confidence level after the session of 4 (very confident; IQR 3-4, 
p=0.001). All residents agreed that the model helped them to 
understand the process of placing a TV pacemaker.

Our study has limitations. Trainee confidence is considered 
to be a lower level of training evaluation, and does not 
guarantee improved behavior or better patient outcomes.7 The 
procedure was placed in isolation, and the relaxed environment 
may have inflated self-reported confidence. Electrical and 
mechanical capture are not simulated by our model.

We successfully used the model for one subsequent training 
session. Maintenance consisted of draining and storing the 
model between sessions. We plan to implement this model into 
our regular procedural skills curriculum moving forward. 
Because of the low cost, we will be able to make the model 

Figure 2. The transvenous pacer trainer in use (A). Inflation of the ballon (B). Wire placed in the right ventricle (C).

available for residents longitudinally for just-in-time teaching.
Our TV pacemaker placement model was inexpensive and 

allowed for demonstration and practice of a complex emergency 
procedure. It improved trainee confidence in our small sample. 
Other training programs may find it a good option to teach an 
important yet difficult-to-simulate procedure.
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