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A Note from the Editors:

We are excited to publish the 11th issue of the Western Journal of Emergency Medicine (WestJEM) 
Special Issue in Educational Research & Practice (Special Issue). Over a decade ago a unique relationship 
was formed between WestJEM, the Council of Residency Director for Emergency Medicine and the Clerkship 
Directors of Emergency Medicine to develop a publication that disseminates educational scholarship which 
impacts our communities while promoting the growth, as authors, of our junior faculty. The structure of the 
Special Issue provides a diversity of submission categories such as original research, educational advances, 
best practices, reviews and scholarly perspectives.  This selection provides an opportunity for all scholars 
and scholarly approaches to have a voice. A successful Special Issue requires the courage of the authors to 
submit their work for peer review.  In turn, we do our best to provide detailed feedback regardless of the final 
decision. Publication of the issue requires the commitment and hard work of the publication staff, leadership of 
the organizations, editors, and peer reviewers. We want to thank them all for their efforts and professionalism. 
The topics of this year’s education issue reflect many of the current issues in medical education today. We 
have begun receiving and reviewing submissions for next year’s Special Issue. The editorial staff review every 
submission on a rolling basis.  Once accepted, the articles are available on PubMed in an expedited process. 
There are also no processing fees when accepted to the Special Issue. This is a great opportunity to submit 
your educational scholarship, thereby enhancing your professional development while disseminating your work 
to others. We are delighted that this initiative has flourished and look forward to seeing your work on display in 
this, our 11th issue.

Jeffrey Love, MD
Georgetown University School of Medicine
Co-Editor of Annual Special Issue on Education Research and Practice

Douglas Ander, MD
Emory University
Co-Editor of Annual Special Issue on Education Research and Practice

Western Journal of Emergency Medicine:
CDEM/CORD 2026 Special Education Issue

The Western Journal of Emergency Medicine: Integrating 
Emergency Care with Population Health would like to thank The 
Clerkship Directors in Emergency Medicine (CDEM) and the 
Council of Residency Directors in Emergency Medicine (CORD) 
for helping to make this collaborative special issue possible.
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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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2025 Gold Standard Reviewers
The WestJEM Special Issue in Educational Research & Practice couldn’t exist without our many reviewers. 

To all, we wish to express our sincerest appreciation for their contributions to this year’s success. Each year a 
number of reviewers stand out for their (1) detailed reviews, (2) grasp of the tenets of education scholarship and 
(3) efforts to provide feedback that mentors authors on how to improve. This year’s “Gold Standard” includes:
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• April Choi (Rutgers New Jersey Medical School)
• Anna Darby, Jeff Riddell (Keck School of

Medicine-USC)*
• Zoe Fisher, Jenna Paul Schultz, Linda Regan

(Johns Hopkins)*
• Max Griffith (University of Washington)
• Kirlos Haroun, Katie Lorenz, Kathryn Ritter, Linda

Regan (Johns Hopkins)*
• Arman Hussain, Claudia Ranniger (George

Washington University)*
• Carlos Jaquez, Daniela Ortiz (Baylor College of

Medicine)*
• Corlin Jewell (University of Wisconsin)
• Chelsea Johnson, Anne Messman (Wayne State

University)*
• Justine McGiboney (University of Alabama-

Birmingham)
• Vivek Medepalli, Avirale Sharma, Larissa Valez

(UT Southwestern)*

• Joe-Ann Moser (University of Wisconsin)
• Collyn Murray (University of North Carolina)
• Elspeth Pearce (University of Kansas Medical Center)
• Jessica Pellitier (University of Missouri)
• Monica Shah, Patrick Felton, Bryanne McDonald,

Lucienne Lutfy-Clayton (University of
Massachusetts)*

• Emily Straley, Vicki Zhou, Richard Bounds
(University of Vermont)*

• NeelouTabatabai, Samual O Clarke (UC Davis)*
• Thadeus Schmitt (Medical College of Wisconsin)
• Juhi Varshney, Michael Zdradzinski (Emory

University)*
• Kalen Wright, Eric Shappell (Harvard-

Massachusetts General Hospital)*
• Chris Yang, Tim Koboldt, Chelsea Broomhead,

Margaret Goodrich (Missouri Health)*
• Ivan Zvonar, Jon Ilgen (University of

Washington)*
• Ivan Zvonar (University of Washington)

*Mentored Peer Reviews from Emergency Medicine Education Fellowship Programs

CDEM/CORD Guest Consulting Editors
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• David Way
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Improving resident teaching skills is an expectation of training. Despite the recognized importance 
of resident-as-teacher (RaT) curricula, variability indicates the need for evidence-based guidelines 
to inform best practices. This paper outlines expert guidelines for the development, implementation, 
and evaluation of RaT curricula from the members of the Council of Residency Directors in 
Emergency Medicine Best Practices Subcommittee, based on a critical review of the literature. It 
is important to perform a needs assessment prior to creating and implementing a RaT curriculum. 
The RaT curricula should include instruction on adult learning theory, feedback, and classroom 
and bedside teaching techniques. Outcomes of RaT curricula should be assessed using multiple 
sources including direct observation and incorporate both knowledge and skill retention, as well as 
acquisition. [West J Emerg Med. 2025;26(5)1135–1143.]

BACKGROUND
Training future physicians to be teachers is an important 

curricular component of residency programs and supported 
by the Accreditation Council for Graduate Medical Education 
(ACGME), which states that residents are expected to 
participate in the education of patients, families, students, 
residents, and other health professionals and should be 
encouraged to teach using a scholarly approach.1 Resident-
as-teacher (RaT) curricula hold the potential to provide 
numerous benefits to residents, medical students, and 
patients by enhancing teaching skills that allow for transfer 
of knowledge.2-17 Benefits of RaT programs across medical 
specialties include improved teaching skills, self-reflection, 

self-efficacy in teaching, and improved educational outcomes 
for both residents and their learners, as well as better 
outcomes for patient care.2-17 

Despite recommendations to provide this training in 
residency and a substantial body of literature on the topic, 
there is no standard approach to RaT curricula.1 This deficit 
can lead to variability in education skill development for 
resident trainees. It also leaves education leaders uncertain 
about how to best provide this important training in their 
programs. While a few prior reviews have sought to address 
this topic, they include only a small number of papers, are 
narrow in scope (focusing on the benefits and effectiveness 
of RaT curricula rather than how to best deliver this type of 
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Population Health Research Capsule

What do we already know about this issue?
Resident-as-teacher (RaT) curricula are an 
important part of residency training and have 
many potential benefits.

What was the research question?
What are best practices for RaT curricular 
content, implementation, and evaluation 
in graduate medical education training 
programs?

What was the major finding of the study? 
This paper offers expert recommendations 
for best practices on RaT curricular content, 
implementation, and evaluation.

How does this improve population health?
Improving teaching skills ultimately leads to 
better education outcomes for residents and 
better care of their patients.

instruction), and may be outdated and not reflect the current 
literature available.6,9,13,17 Therefore, a critical need exists 
to develop best practices and evidence-based guidelines 
to optimize RaT curricular content, implementation, 
and evaluation in graduate medical education training 
programs.

Based on the best available evidence through a critical 
review of the literature, we offer expert guidelines on RaT 
curricular content, implementation, and evaluation from 
members of the Council of Residency Directors in Emergency 
Medicine (CORD) Best Practices Subcommittee. This paper 
provides readers with recommendations on the content, 
educational strategies, curricular implementation, and program 
evaluation for RaT curricula.

CRITICAL APPRAISAL
This is the 11th paper in a series of evidence-based 

best practice reviews from the CORD Best Practices 
Subcommittee.18-27 The author group consists of expert 
emergency medicine (EM) educators and education 
researchers with experience in residency program education 
and leadership. We conducted a literature search in 
conjunction with a medical librarian using MEDLINE 
with a combination of Medical Subject Heading terms 
and keywords focused on RaT curricula searching for 
papers published from inception to December 31, 2023 
(Supplemental Appendix 1). We also reviewed the 
bibliographies of all included papers. Two authors (JJ 
and SN) independently screened and included papers that 
addressed RaT curricula development, implementation and 
evaluation. We excluded papers that were not related to RaT 
curricula development, implementation, or evaluation. We 
also excluded papers that were not in English, were abstracts 
only, or did not have full text available. Papers were included 
based on agreement of the two screeners. The two screeners 
resolved discrepancies through in-depth discussion and 
negotiated consensus. 

The search yielded 1,486 papers, of which 89 were 
deemed to be directly relevant to this review (Supplemental 
Appendix 2). The author group derived their best practice 
recommendations based on the literature review and 
discussion among the expert author group. The level and 
grade of evidence were provided for each best practice 
statement implementing the Oxford Center for Evidence-
Based Medicine criteria (Tables 1 and 2).28 When 
supporting data were not available, recommendations were 
made based upon the authors’ combined experience and 
consensus opinion. Prior to submission, the manuscript 
was reviewed by the CORD Best Practices Subcommittee 
and posted to the CORD website for two weeks for peer 
review by the entire CORD medical education community. 
Upon completion of the review period, there was general 
agreement, and no substantial changes to the guideline were 
recommended.

Level of Evidence Definition
1a Systematic review of homogenous RCTs
1b Individual RCT
2a Systematic review of homogenous cohort 

studies
2b Individual cohort study or a low-quality 

RCT*
3a Systematic review of homogenous case-

control studies
3b Individual case-control study**
4 Case series/Qualitative studies or low-

quality cohort or case-control study***
5 Expert/consensus opinion

Table 1. Oxford Centre for Evidence-Based Medicine levels of 
evidence.28

*Defined as <80% follow up; **includes survey studies and cross-
sectional studies; ***defined as studies without clearly defined
study groups.
RCT, randomized controlled trial.

RESIDENT-AS-TEACHER CURRICULAR CONTENT 
AND EDUCATIONAL STRATEGIES

Of the reviewed papers, few included a formal needs 
assessment beyond a review of the literature. Residents’ 
responsibility to teach students, other residents, and other 
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by debriefing.29 Tang Girdwood et al revised a previous 
curriculum by removing the PowerPoint lecture on adult 
learning theory and instead having residents teach the 
principles of adult learning theory to one another with a 
faculty facilitator present.42 

Many RaT curricula sought to teach residents how to set 
the stage for learning.11,12,15, 31,32,34-36,38,43-49 Curricular content 
included how to create a positive learning environment 
and recognize behaviors that can lead to an environment of 
harassment or learner mistreatment.12,31,35,43,44 Understanding 
how to set goals and expectations with learners to facilitate 
knowledge and skill acquisition was also an important topic 
included in RaT curricula.11,15,31,32,34,36,38,44-49 

Clinical or bedside teaching techniques and 
tools was another commonly included topic in RaT 
curricula.10,14,15,29-31,33,37-42,44,46-48,50-55 One survey study in EM 
found that 84% of programs reported bedside teaching to be 
a major focus of their educational curriculum.32 One of the 
most frequently included teaching tools was the One-Minute 
Preceptor.31,32,37,44,47,51,52.54,57,62 Ahn et al found that 45% of RaT 
programs in a single specialty incorporated training on the 
One-Minute Preceptor.32 In another example, curricula learners 
were asked to describe the elements of this model, apply the 
model to a simulated learner’s patient presentation, and use 
the model to assess the learner’s knowledge level and identify 
educational points.31 Content specific to procedural teaching 
was included in many curricula. 5,10,11,15, 29,32,33,35-37,41,46,53,55,57,59

In addition to the clinical setting, many RaT curricula 
also seek to prepare residents for teaching in the classroom 
by including content on didactic, small group, and case-based 
instruction.11,15,31,32,38,41,42, 45,46,48,50,53,54,56-58 While these content 
areas were often listed as topics or titles of educational 
sessions included in curricula, there was little additional 
description in the included studies as to what these content 
areas were comprised of. Many curricula also included content 
on the use of simulation in education.14,32,42,53,55,57,63

Feedback was also consistently included in RaT 
curricula.8,10-12,14,15,29,31-38,40-44,46-48,50,52,53,55,59,60 One study found that 
96% of EM residency programs that had RaT curricula included 
feedback as a major focus.32 Specific content areas related to 
feedback included techniques and components of effective 
feedback, optimizing the environment for feedback, and how 
to receive feedback.33 Curricula often included interactive 
activities, during which the learners could practice feedback 
interactions via role-play and debrief with the other learners.30,33 

Other RaT curricular content included education 
to augment teaching such as communication skills, 
professionalism, and how to deal with difficult learning 
situations.32,46,50,57,58 Some curricula also included content 
that could help prepare residents as education professionals 
such as mentorship and role modeling, curricular design, 
time management, and learner assessment.15,32,40,46,57,60,64 We 
provide a summary of RaT curricular content and educational 
strategies in Tables 3 and 4.

Grade of Evidence Definition
A Consistent Level 1 studies

B Consistent Level 2 or 3 studies or 
extrapolations* from Level 1 studies

C Level 4 studies or extrapolations* from 
Level 2 or 3 studies

D Level 5 evidence, or troublingly 
inconsistent or inconclusive studies of 
any level

Table 2. Oxford Centre for Evidence-Based Medicine grades of 
recommendation.28

*“Extrapolations” refers to data being used in a situation that has 
potentially clinically important differences than the original study 
situation.

staff is well recognized, as is the need to provide training to 
prepare residents for their roles as teachers.29 Reasons for 
implementing RaT curricula include the following: to teach a 
skill important to the resident role; meet residents’ desire for 
formal training in education; address regulatory requirements; 
and prepare trainees for future career roles.1,30 General 
curricular goals included improving resident formal and 
informal teaching skills in both classroom and clinical settings 
and increasing resident confidence in teaching skills.29,31 The 
RaT curricula reviewed contain diverse components. The 
topics most consistently included in RaT curricula were adult 
learning theory, creating a positive learning environment 
and setting objectives, clinical or bedside teaching 
techniques, classroom teaching techniques, and how to give 
feedback.10-12,14,15,29-60 

Adult learning theory—which describes how adults learn 
best when material is problem-centered, relevant to their work, 
and when they are involved in the planning and evaluation of 
their instruction—was a major component of RaT curricula, 
both as a framework for the curricular development and a 
topic of instruction for learners.10,29,31-42 Adult-learning theory 
was often considered in how RaT curricula was applied.34,35,61 
For example, RaT leaders factored this in for determining the 
length, frequency, and formatting of these educational sessions 
within the curricula. 34,35,61 

Many curricula also include adult learning principles as 
part of their educational content.11,29, 33,35-42,49,56 Berger et al 
provided a primer for anesthesiology residents about adult 
learning principles by having the learners discuss effective 
and ineffective teaching moments that they remembered in 
their education.11 They also had learners review literature on 
adult learning principles and watch a video demonstration.11 
Similarly, Chee et al had residents identify effective and 
ineffective teaching strategies observed in video clips to 
better understand adult learning theory.35 Choski et al had 
learners review two papers on adult learning theory to better 
understand adult education principles.36 Another group 
used formal lectures on adult learning theory followed 
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Curricular Content Number of Papers References
Adult learning theory 14 8, 10, 29, 31, 33-42
Assessment of learners 1 60
Case-based instruction 7 8, 11, 42, 46, 54, 57, 58
Clinical/bedside instruction 23 10, 14, 15, 29, 30, 31, 33, 37-42, 44, 46-48, 50-55
Communication skills 4 8, 46, 57, 58
Creating a positive learning environment 5 12, 31, 35, 43, 44
Curriculum design 2 8, 46
Didactic instruction 10 11, 15, 31, 38, 42, 45, 48, 50, 53, 54
Difficult learning situations 2 8, 50
Feedback 28 8, 10-12, 14, 15, 29, 31, 33-38, 40-44, 46-48, 50, 52, 53, 55, 

59, 60
Mentorship 2 8, 40
Procedural instruction 16 5, 8, 10, 11, 15, 29, 33, 35-37, 41, 46, 53, 55, 57, 59
Professionalism and role modeling 5 8, 15, 46, 57, 64 
Setting goals and expectations 13 8, 11, 15, 31, 34, 36, 38, 44-49
Simulation instruction 7 8, 14, 42, 53, 55, 57, 63 
Small group instruction 7 8, 41, 46, 50, 53, 56, 57
Time management 2 8, 46

Table 3. Summary of content in resident-as-teacher curricula.

Table 4. Summary of educational strategies in resident-as-teacher curricula.
Educational Strategy Number of Papers References

Didactic lectures 22 5, 7, 8, 12, 17, 29, 33, 37, 38, 42, 47, 57, 58, 64, 71, 75, 86, 87, 
93, 95, 103, 104

Direct observation and feedback 13 29, 31, 49, 56, 57, 59, 66, 69, 71, 87, 88, 94, 104
Iterative reminders / staged repetition 4 29, 31, 61, 71
Simulation/role playing 12 12, 14, 31, 37, 57, 64, 69, 70, 75, 87, 88, 91
Small groups 6 12, 36, 37, 56, 69, 93
Virtual sessions/electronic handouts 7 5, 41, 43, 61, 71, 86, 97
Workshops 21 4, 15, 17, 31, 33, 37, 38, 44, 48, 52, 54, 57, 59, 62, 64, 65, 66, 

83, 87, 98, 104 

RESIDENT-AS-TEACHER  CURRICULAR LOGISTICS 
AND IMPLEMENTATION

Timing, duration, and frequency of interventions varied 
greatly among studies and specialties, with no overarching 
consensus on ideal approaches. The most common 

Best Practices Recommendations
Resident-as-teacher curricula should include the following:
1. Teaching techniques applicable to both classroom and

bedside settings (Level 1, Grade A).
2. Effective feedback techniques that educators can use to

provide feedback to learners (Level 1, Grade B).
3. Adult learning theory as part of the framework of the

curriculum and its delivery, as well as an educational
component of the curriculum. (Level 2, Grade B).

approach included single interventions, usually early in 
intern year or during residency orientation, with most 
one-day curricula ranging from 4-8 hours.44, 47, 59, 60, 62, 65-67 
According to a landmark paper published by Morrison et al 
in 2004, the average total time for a RaT curriculum was 11 
hours, with their institutional published curriculum lasting 
for 13 total cumulative hours of longitudinal instruction.68,

69 Some longitudinal curricula had longer durations 
including those that spanned the entire length of resident 
training.12, 29, 31, 38, 42, 49, 54, 55

Staffing of the educational sessions was largely by 
general residency faculty who participated in didactics, 
mentorship, or evaluations of resident teaching.56, 58, 59, 62, 69, 70 
Sometimes faculty with additional training or specialization 
in education led or designed the curricula, which included 



Volume 27, No. 1.1: January 2026	 5	 Western Journal of Emergency Medicine

Jordan et al.	 Resident-as-Teacher Curriculum: Evidence-based Guide to Best Practices

“educational experts,” designated education faculty, and 
education fellows.12, 15, 70 Additionally, residents themselves 
often contributed, including chief residents and teach-the-
teacher models.47, 58 

Several barriers were identified in the implementation 
of RaT curricula, with the most frequently mentioned 
being the balance of workload on faculty and residents.71,

48, 58 Both the total time required for participation and 
instruction as well as real-time balancing responsibilities 
of patient care with teaching while working clinically were 
noted.37, 57, 72, 73 Additionally, many residents felt it was 
challenging to teach topics that they themselves still did not 
feel quite familiar with, even for the sake of experiential 
learning.37, 43, 57 Lastly, despite ACGME supportive 
program requirements, some program directors felt that 
RaT curricula were not a priority among other competing 
educational demands.1, 58,74 

A needs assessment before creating and implementing 
a RaT curriculum can help confirm interest, elucidate clear, 
specific program goals for participants, and secure buy-in 
from faculty and leadership.37, 56, 58, 75 Buy-in from residents 
was less challenging, with many residents confirming that they 
lacked self-confidence in their own teaching abilities, wanted 
mentorship in this area, and were willing to spend time to gain 
this experience.5, 59, 76 Medical students, who along with junior 
residents, were frequently the recipients of the outcomes of 
RaT, identified residents as more approachable than faculty 
and appreciated near-peer teaching.73, 77-79 

Administration of RaT curricula may be challenging 
due to the resources required for successful implementation. 
This includes the number of faculty needed and time for 
residents to participate in curricular sessions, as well 
as time to learn and practice these skills while working 
clinically.58,70 Through an online survey of 47 residency 
programs and iterative expert consensus building, McKeon 
et al proposed the following key components to a successful 
RaT curriculum: required trainee participation; evaluations 
and feedback of resident teaching; recognition of excellence 
through teaching awards; and faculty teaching evaluations 

RESIDENT-AS-TEACHER CURRICULAR 
OUTCOMES/EVALUATION

When evaluating a RaT program, it is critical to use 
a robust model, accounting for various inputs, outputs, 
and outcomes. Examples of relevant program evaluation 
frameworks include the Kirkpatrick framework, the Logic 
Model, and CIPP (Context, Input, Process, Products).81,82 
Despite this, most studies did not explicitly state the program 
evaluation framework they used.

While many studies included only a single or limited 
number of outcome measures individually, when assessed as a 
whole, there were a wide range of potential outcomes assessed 
(Table 5). The most common form of learner assessment was 
self-surveys of perceived effectiveness after a RaT program.4-7,

9-12, 14, 31, 33, 35, 39, 42, 44, 48, 49, 51, 54-56, 58, 61, 62, 65, 66, 71, 74, 83-97 A few studies
also conducted delayed self-assessments at 3-12 months
following RaT course completion.11,44, 51 One study assessed
differences in attitude toward teaching after the course, while 
others performed knowledge assessment tests.36, 43, 44 Another 
study assessed actual use of the skills in subsequent teaching.52

Skill assessments were performed using either direct 
observation or structured assessments in a simulated 
environment. Several studies directly observed resident 
teaching, while others video-recorded resident teaching for 
delayed assessments.6, 49, 71, 72, 74, 87 Other measures included 
end-of-shift teaching evaluations completed by faculty.56, 

58, 74 The most common assessment, using simulation, was 
the Objective Structured Teaching Exercise (OSTE).6, 9, 36, 

38, 41, 46, 49, 54, 63, 71, 74, 84, 87, 92, 96, 98 The OSTEs were incompletely 
reported; they often ranged from 6-8 stations and were 2-4 
hours in length. One study used the Debriefing Assessment for 
Simulation in Healthcare (DASH) instrument instead of the 
OSTE.14 Another assessed both initial and delayed OSTE as 
part of a randomized trial.75

Additional measures were obtained via learners (eg, 
students, junior residents). Learner assessments used a variety 
of measures of teaching effectiveness, although most had 
limited validity evidence.4, 6, 9, 10, 14, 39, 47, 48, 62, 66, 71, 74, 84-89, 97, 99, 100 
One study used the Stanford Faculty Development Program—a 
25-item tool assessing learning climate, control of teaching
sessions, communicating goals, promoting understanding and
retention, evaluation, feedback, and promoting self-directed
learning.47 Another study evaluated the effect of the intervention 
by comparing course/rotation evaluations from students.48

One study focused on the feasibility to inform broader 
implementation.38 A few other select studies assessed 
organizational changes and broader outcomes. Two studies 
found that the RaT program led to substantive changes, which 
resulted in residency programs converting to this model going 
forward.60,101 Others assessed downstream effects on student 
learning by comparing student Objective Structured Clinical 
Examinations (OSCE) or Objective Structured Assessments of 
Technical Skills (OSATS) between those taught by residents 
completing the RaT program vs those who did not.63, 102

RaT, resident as teacher.

Best Practices Recommendations:
1. General residency faculty can teach, provide mentorship, and 

evaluate participants in RaT curricula (Level 2a, Grade B).
2. Perform a needs assessment prior to implementing a RaT

curriculum (Level 3a, Grade B).
3. Identify and address barriers such as time limitations for

residents and faculty when implementing a RaT curriculum
(Level 4, Grade C).

linked to annual faculty review but not to salary or 
promotion.80 Finally, a RaT curriculum should be iteratively 
refined to ensure optimization of its content.42 
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Educational Strategy Number of Papers References
Observed Structured Teaching Evaluation 12 14, 15, 17, 37, 41, 49, 54, 69, 70, 75, 87, 98
Survey of faculty

4 7, 17, 54, 58
Survey of learners

36 4, 7, 8, 12, 14, 17, 29, 31, 33, 37, 38, 42, 44, 47, 48, 51, 54, 
56, 57, 58, 61, 62, 65, 66, 71, 73, 83, 86, 91, 94, 96, 97, 100, 
103-105

Semi-structured interview 1 59

Table 5. Summary of methods of outcome assessments in resident-as-teacher curricula.

LIMITATIONS
Although we performed a comprehensive search guided by 

a medical librarian in conjunction with a bibliographic review 
and expert consultation to augment content when needed, we 
used a single search engine, and it is possible that we may have 
missed some pertinent papers. In instances where evidence in 
the form of high-quality data was limited or lacking, we relied 
upon expert opinion and group consensus for the best practice 
recommendations. Finally, in areas where evidence was not 
available, we used the consensus from the expertise of our 
authorship group. While our author group possesses experience 
in research and scholarship in both RaT curricula and medical 
education, there was a potential for bias to have been introduced 
during this process. Therefore, we also sought peer review from 
the CORD Best Practices Subcommittee and posted it online for 
open review feedback by the CORD community.

CONCLUSION
Resident-as-teacher curricula are a vital component 

of graduate medical education training programs. This 
paper provides guidance on best practices for developing, 
implementing, and evaluating RaT curricula. 
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Introduction: As emergency medicine (EM) residents prepare for the transition into unsupervised 
practice, their focus shifts from demonstrating competencies within familiar training environments to 
anticipating their new roles and responsibilities as attending physicians, often in unfamiliar settings. 
Using the self-regulated learning framework, we explored how senior EM residents proactively 
identify goals and enact learning strategies leading up to the transition from residency into 
unsupervised practice.

Methods: In this study we used a constructivist grounded theory approach, interviewing EM 
residents in their final year of training at two residency programs. Using the self-regulated learning 
framework as a sensitizing concept for analysis, we conducted inductive, line-by-line coding of 
interview transcripts and grouped codes into categories. Theoretical sufficiency was reached after 12 
interviews, with four subsequent interviews producing no divergent or disconfirming examples. 

Results: We interviewed16 senior residents about their self-regulated learning approaches to 
preparing for unsupervised practice. Participants identified two types of gaps that they sought to 
address prior to entering practice: knowledge/skill gaps, and autonomy gaps. We employed specific 
workplace learning strategies to address each type of gap, which we have termed cherry-picking, 
case-based hypotheticals, parachuting, and making the call, and reflection on both internal and 
external sources of feedback to assess the effectiveness of these learning strategies. This study 
presents participants’ identification of gaps in their residency training, their learning strategies, and 
reflections as cyclical processes of self-regulated learning. 

Conclusion: In their final months of training EM residents strategically leverage learning strategies 
to bridge gaps between their self-assessed capabilities and those they anticipate needing to succeed 
in unsupervised practice. These findings show that trainees have agency in how they use goal 
setting, strategic actions, and ongoing reflection to prepare themselves for unsupervised practice. 
Our findings also suggest tailored approaches whereby programs can support learning experiences 
that foster senior residents’ agency when preparing for the challenges of future practice. [West J 
Emerg Med. 2025;26(6)1510–1518.]

INTRODUCTION
Competency-based medical education frameworks 

provide scaffolding and accountability to ensure that 
emergency medicine (EM) trainees develop the necessary 

knowledge and skills for unsupervised practice.1,2 While 
competency-based medical education frameworks provide 
a roadmap for residents to deliberately practice the core 
elements of EM, graduates of EM training programs often 
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What do we already know about this issue?
Emergency medicine (EM) residency graduates 
are often anxious about the unfamiliar 
clinical problems that they will encounter in 
unsupervised practice.

What was the research question?
What workplace learning strategies do EM 
senior residents use to prepare themselves for 
unsupervised practice?

What was the major finding of the study? 
We describe self-regulated learning strategies: 
cherry picking, case-based hypotheticals, 
parachuting, and making the call.

How does this improve population health?
These learning strategies can improve new 
physicians’ preparedness to treat patients 
without supervision in a variety of clinical 
settings. 

lament the inevitability of encountering new challenges when 
entering practice.3,4 This suggests that the training experiences 
that advance residents’ competencies (what a resident does 
to demonstrate their abilities) must be done in conjunction 
with efforts to advance residents’ capabilities (the things they 
can think or do in future practice.)5 While competencies are 
often embedded in the tools that training programs use to 
assess residents,1,6,7 capability development requires trainees 
to engage in dynamic self-assessment8 to consider what they 
can work on now to prepare themselves for future transitions. 
A capability approach looks beyond training residents who are 
simply competent, aiming instead to develop trainees who can 
self-diagnose their future learning needs and enact learning 
strategies to achieve their goals.9–11

Self-regulated learning (SRL) provides a framework to 
study how senior residents approach workplace learning to 
prepare for their transitions into unsupervised practice.12 The 
SRL theory proposes that individuals are “metacognitively, 
motivationally, and behaviorally active participants in their 
own learning process.”13 This provides a structure to consider 
how residents might assess their abilities and modulate their 
activities during training.14 These SRL behaviors are often 
depicted as a cycle whereby individuals set goals, employ 
learning strategies to attain these goals, and reflect on their 
progress.14 This cycle is context-dependent, shaped by learner 
characteristics (eg, knowledge, prior experiences, emotions, 
and confidence) as well as by the learning environment 
(structure, supports, and cultural expectations).15 Learner-
related factors such as autonomy, efficacy, and accumulated 
experience have been shown to support engagement with 
SRL,16 suggesting that residents in the final months of training 
have nuanced and mature self-regulated learning habits.

The end of residency training is a compelling period 
to examine SRL as it relates to capability development. As 
residents prepare for the transition into unsupervised practice, 
their focus shifts from demonstrating advanced competencies 
within familiar training environments7 to anticipating their 
performance with new roles and responsibilities as attending 
physicians, often in unfamiliar practice environments.17–21 
In recent work exploring how senior EM residents 
conceptualized their preparedness for unsupervised practice, 
we found that trainees were cognizant of the inevitable 
mismatch between what they learned in training and what they 
would be expected to do in unsupervised practice.3 

We were struck by trainees’ sense of agency in their 
reflections,22 particularly by how they set goals and leveraged 
their learning environments to create learning strategies that 
addressed their anticipated future practice needs. Recognizing 
that these findings have not been described previously in 
the literature, we returned to our data using the lens of SRL 
to explore how senior residents proactively identified goals 
and enacted learning strategies specific to their transitions 
from residency into unsupervised practice. By elaborating 
these strategies, we hope to provide insights that educators 

can use to tailor their support for senior trainees during these 
important transition periods.

METHODS
We chose a constructivist grounded theory approach 

for this qualitative study, a methodology appropriate to 
study a complex social process about which relatively 
little is already known.23 We assembled a research team 
with a range of expertise and experiences, recognizing the 
importance of subjectivity in our processes of building 
theory through analyses of our participants’ narratives.24 The 
author group consisted of emergency clinician educators 
from both participating institutions, all of whom regularly 
supervise senior residents. We approached this study with 
an understanding of the challenges and affordances of the 
emergency department (ED) learning environment. At the time 
of data collection, three of the authors (MG, AG, MD) were 
each one year removed from residency, which allowed them 
to reflect on their recent training experiences as well as the 
challenges of working as new attending physicians.

Conceptual framework
This study is part of a larger program of research about 

how senior residents prepare themselves for unsupervised 
practice. In prior work,3 we described how senior residents 
adopted a future-oriented, capability approach to workplace 



Western Journal of Emergency Medicine	 12	 Volume 27, No. 1.1: January 2026

Senior Residents’ Strategies to Prepare for Unsupervised Practice	 Griffith et al.

learning,5 using past training experiences as starting points to 
engage with unforeseen problems in practice. Our participants 
recognized that uncertainty and unfamiliar problems were 
inevitabilities of future practice, and defined preparedness in 
terms of the skills and approaches that would enable them to 
capably adapt to unforeseen challenges. This understanding 
led us to consider how senior residents might proactively 
use their final months of training to further these goals of 
adaptability25,26 and capability development.5 For this study, 
we used the SRL framework as a sensitizing concept for 
additional analysis, focusing on how participants described 
their dynamic processes of setting goals, strategizing for 
workplace learning, and monitoring their progress.13,14,27,28

Setting, Population and Sampling Strategy
We recruited EM residents in their final year of training at 

two four-year residency programs, each housed within large, 
academic healthcare centers with Level I trauma designation 
and rotations between multiple clinical sites. Fourth-year 
trainees in each program work a combination of “pre-attending” 
shifts, in which they supervise junior trainees with an attending 
physician also present, and primary shifts, during which they 
manage patients directly with attending supervision. We chose 
this cohort because of their proximity to their transition into 
unsupervised practice as well as their familiarity with their 
residency learning environments accumulated over three prior 
years of training. We sampled from geographically distinct 
areas (Midwest and Western United States) to account for local 
practice patterns and workplace cultures. 

Interviews occurred between April–June 2023, when 
participants were still immersed in training but had solidified 
their immediate post-residency career plans. Email invitations 
were sent to all 28 eligible residents, with assurances 
that data would be deidentified before analysis and that 
participation would have no bearing on their standing within 
their programs. Interviews were scheduled in the order that 
residents responded. Participants were reimbursed with a $100 
gift card. This study was reviewed and deemed exempt by 
institutional review boards at both sites. 

Procedures
The principal investigator (MG) used videoconferencing 

software (Zoom Video Communications, Inc., San Jose, 
CA) to conduct individual virtual interviews. We piloted the 
interview guide (Supplemental material) with two senior 
trainees not participating in this study, and modified questions 
for clarity. We then conducted semi-structured interviews, 
asking participants about their career plans after residency, 
what it means to be “prepared” for unsupervised practice, and 
what challenges they anticipated as they entered work in new 
contexts. We probed about how residents developed learning 
goals and enacted specific workplace learning strategies to 
prepare themselves for the experiences they anticipated in 
unsupervised practice. We used a professional transcription 

service (Rev.com. Inc., Austin, TX) to transcribe recordings, 
which MG then deidentified and checked for accuracy prior to 
analysis by the group. 

Analysis 
The entire research team coded four initial interview 

transcripts line-by-line to inductively develop a preliminary 
codebook, after which we agreed on a focused set of codes 
for the remaining data. Two investigators (MG and AG) 
then coded all transcripts with Dedoose (Social Cultural 
Research Consultants, LLC, Los Angeles, CA), using memos 
to keep track of conflicting examples or ideas requiring 
more exploration, and meeting frequently to discuss coding 
discrepancies. The entire group met periodically to resolve 
differing interpretations of the data, discuss relationships 
between codes, and group codes into categories. Drawing 
from these categories, we constructed theory as defined 
by Charmaz: to “present arguments about the world and 
the relationships within it.” 28,29(p128) Our coding framework 
sufficiently captured our construct of interest after 12 
interviews. Finding no divergent or disconfirming examples in 
four subsequent interviews, we deemed our dataset sufficient 
for the study’s aims.30

RESULTS
We interviewed 16 EM senior residents (ten and six 

from each respective residency program; nine women and 
seven men). These residents had accepted positions to work 
clinically at a variety of community, academic, county, 
and community-academic hybrid sites, often splitting time 
between multiple clinical practice settings. Three participants 
were entering EM fellowships but with clinical roles as 
attending physicians. One participant was slated to start 
work as a critical care fellow, albeit with opportunities to 
work unsupervised shifts in the hospital’s ED. Across these 
interviews, participants shared a view that the resources, 
practice patterns, and pathologies characteristic of their 
training sites did not reflect clinical practice in most other 
settings. This perception shaped their learning goals for the 
final months of training, motivating them to develop learning 
strategies that bridged gaps between the capabilities they had 
developed in their existing training contexts and the skills they 
anticipated needing in unsupervised practice.

We identified learning strategies in our initial coding of 
participants’ stories. We then applied SRL as a theoretical 
lens, which allowed us to arrange those strategies into cycles 
involving an initial planning phase, in which participants self-
identified gaps, an action phase where they deployed learning 
strategies to address these gaps, and a phase of reflection on 
their progress. Finally, we divided these cycles as we 
recognized that they addressed two types of gaps—
knowledge/skill gaps and autonomy gaps—to represent how 
our participants engaged in SRL cycles as a response to their 
impending clinical transitions.



Volume 27, No. 1.1: January 2026	 13	 Western Journal of Emergency Medicine

Griffith et al.	 Senior Residents’ Strategies to Prepare for Unsupervised Practice

Gaps in Participants’ Knowledge and Skills 
In reflecting on their readiness to enter unsupervised 

practice, participants identified crucial gaps in their abilities 
to understand and manage unfamiliar clinical problems. These 
perceived gaps stemmed from limitations to the pathologies 
and patient complaints that they were exposed to during 
training, due to the time-limited nature of training as well as 
the affordances and limitations of working at an academic 
healthcare center. Many participants anticipated managing 
conditions with less input from specialists than they did at 
their current academic healthcare centers and worried they 
might be insufficiently prepared to manage these problems 
on their own. As Participant 11 reflected, “we just have so 
many consultants …we take a backseat on a lot of things.” 
Participants also worried that structures within their training 
environments—such as the tendency for nurse practitioners 
or physician assistants to care for patients with low-acuity 
complaints— buffered them from the realities of community 
practice: 

I feel like we often are protected from the 
urgent care complaints… just because we 
have great mid-levels, and also it just doesn’t 
feel like that type of community medicine 
comes in that much. (Participant 6)

Learning Strategies: Cherry-picking and Case-based 
Hypotheticals

Participants adopted two strategies to address perceived 
knowledge and skill gaps in their training. For each, they 
strategically leveraged the resources of their training 
environments to build confidence that they could handle 
the anticipated challenges of their future practice. First, 
participants described acts of cherry- picking, selectively 
engaging with clinical tasks that addressed gaps in their 
knowledge and skills. They seemed to view their last months 
of training as an opportunity to seek out pathologies and 
procedures in areas where they felt inadequately prepared, 
at times prioritizing these over tasks that they viewed as less 
educationally enriching. For example, after self-identifying a 
need for more experience with orthopedic injuries, Participant 
15 described an instance in which they intentionally sought 
out orthopedic experiences on shift. 

“I knew there was a bunch of ortho stuff 
going into the department, and so I just 
said to [my attending] … ‘you won’t see 
me for a while. I’m going to spend the next 
few hours doing ortho stuff.’ And, so, I just 
went along and properly learned some better 
techniques.”

Yet residents often discussed the difficult balance between 
cherry-picking and expectations of patient throughput. 

Several participants noted that they had not felt empowered 
to focus on gaps in their learning until the final years of their 
training. They attributed this greater sense of agency to their 
familiarity with the clinical workflow, their comfort with their 
clinical supervisors, and the sense of urgency imparted by the 
upcoming transition to unsupervised practice. As Participant 6 
explained:

I was able to recognize that, after I don’t 
know how many years … if the patient needs 
to be seen because they’re super sick, then 
happily I’ll see them and I’ll see them fast. 
But you know, the eighth abdominal pain can 
sit for 20 minutes while I focus on the critical 
care or the pathology that I don’t really 
understand or recognize yet, because that’s 
more important. 

A second strategy that participants used to address their 
gaps in knowledge and skills was case-based hypotheticals, 
moments when they deliberately slowed down and stretched 
a clinical experience to consider alternative approaches or 
dimensions they might face. Participant 7 used the expression 
“mental war-gaming” to describe their process of thinking 
through a range of case-specific “if this happens, what would 
I do?” hypotheticals with the help of their supervisor. Another 
participant elaborated on how considering hypotheticals 
with trusted supervisors helped them to feel more confident 
tackling novel problems in unsupervised practice:

Just trying to go through every line of how 
this [case] could turn out, so that when it 
does turn out that way [next year], I have a 
good frame of reference of what the attending 
would do … I think that just doubles your 
number. You’re essentially creating a new 
patient in your mind, right? … It’s not the 
unknown anymore.” (Participant 6)

Reflection: Programmatic Feedback
Participants often struggled with the poor alignment of 

external formative feedback sources—such as procedure logs, 
competency metrics, standardized tests, and evaluations from 
attendings—with their self-assessed knowledge and skills 
gaps. Despite this, they relied on programmatic assessment 
for feedback on these gaps and used it to calibrate their self-
assessments. Participant 8 described the trust they placed in 
their program’s assessment processes: 

I think you just have to really rely on the 
system that’s in place, and you have to trust 
the program leadership and the attendings 
to call you out when they think you are not 
ready in something. 
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Although these were recognized to be imperfect sources of 
feedback, many felt that nationally recognized milestone 
assessments and standardized tests were the best available 
substrate to reflect on their abilities to apply knowledge and 
skills in unsupervised practice.

I think to be a practicing emergency 
physician...you have to be able to pass the 
boards… Do you have enough information 
in your head that you’re not going to miss 
something glaringly obvious because you 
don’t know it? (Participant 14)

Gaps in Participants’ Autonomy
As part of their transition to the attending physician 

role, participants anticipated a major leap in autonomy, 
with expectations of practicing independently and bearing 
the ultimate responsibility for decisions. Working without 
supervisory guidance was an anticipated source of stress and 
anxiety, as Participant 13 reflected:  

I am going to be the adult in the room 
making all of these decisions. I don’t 
necessarily have the attending to say, ‘I’m 
not sure, let me go ask them.’ …Every call ... 
I’ll be the final one making it.

Confidence was frequently mentioned as an attribute needed 
for unsupervised practice, on par with any knowledge or skill 
set. Thus, participants strategized ways that they could use 
their workplace learning to build confidence in the decision-
making they would need when working without supervision. 

Learning Strategies: Parachuting and Making the Call
Participants adopted two learning strategies to engender 

confidence that they could engage in new tasks without the input 
of supervisors. They pushed themselves to expand their comfort 
zones in two ways: by trying new management approaches with 
supervisory support; or by deliberately seeking experiences where 
supervisory support felt absent. First, participants described acts 
of parachuting, deliberately seeking to safely try new things while 
still having the backstop provided by their clinical supervisors. 
They sought opportunities to trial unfamiliar approaches to 
patient care, for example treating with a medication they had 
little experience with or attempting a procedural method that they 
had not tried before, viewing these instances as moments when 
they could “widen [their] experience before getting too set in one 
way” (Participant 7). Participants were able to test their limits 
or attempt new things with reassurances that supervisors were 
available to help. Participant 5 described this support structure in 
the following way:

[T]his parachute that you know is there…no
matter how much flexibility and how much

autonomy our attendings give us, it’s very 
clear that there’s somebody to catch you if 
you fall.

Second, participants described deliberate efforts to adopt 
a mindset of working without supervisory support, pushing 
themselves to engage with high-stakes decisions before their 
supervisors provided input. Participant 13 described stroke 
evaluations as moments when they found opportunities to 
“make the call” with no supervisory guidance:

I try to jump on [stroke evaluations], whether 
or not the attending is there yet, and kind of 
make a call before that support comes in.

Making the call in this manner fostered self-reliance, and 
participants expected that experiences like this would lessen 
the stress of similar decisions in future unsupervised practice: 

Whenever I come up with a patient and I’m 
like, ‘Oh, I need to ask about what to do.’ 
Then I just pause. I’m like, ‘No, I’m not 
going to ask. I’m going to figure out what 
I’m going to do and then present it that way.’ 
(Participant 2)

In addition to finding opportunities to practice their 
independent thinking during supervised shifts, several 
participants sought out authentic experiences of autonomy 
through moonlighting (working physician shifts for pay 
outside of their regular training, often unsupervised) to build 
confidence at the end of training. 

Reflection: Internal Emotions and External Standards
Gauging whether they were ready for increased autonomy 

was difficult for participants, and they struggled to link 
their readiness to existing performance metrics within their 
residency training structures. Participants instead reflected on 
their emotional reactions in the workplace, as well as implicit 
feedback from their clinical supervisors as more holistic 
measures of whether they could be confidently autonomous. 
During high-stakes scenarios, participants took stock of their 
own internal emotional states, using these reactions as a 
measuring stick for whether they could handle the pressures of 
unsupervised practice. Participant 3 reflected on their comfort 
level while leading a pediatric code as evidence that they were 
ready to handle the increased autonomy:

Yeah, you know I felt uncomfortable in regard 
to it being a 3-year-old and it being stressful, 
but I didn’t feel out of my depth by any means. 
I felt like if that showed up at [a community 
hospital], even without a ton of surgeons, I felt 
like I would have been able to handle it. 
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Residents also cited their supervisors as external reference 
points that helped them reflect on their abilities to work 
autonomously. They described a practice of comparing their 
management plans to those of their supervisors, using instances 
of alignment or misalignment as ongoing sources of feedback. 
Working alongside attending physicians provided opportunities 
to identify a range of acceptable practice and evaluate decision-
making against a trusted standard, either reaffirming or calling 
into question their sense of practice readiness.

“I am just quizzing myself against the 
attendings… you’re ready for more 
independent practice when all of your care 
decisions seem to fall within the range of 
people that you work with.” (Participant 9)

DISCUSSION
Senior residents in this study described a range 

of strategies that they used to prepare themselves for 
unsupervised practice. Using SRL as a framework to 
interrogate these strategies, we showed how residents 
identified specific knowledge and skill gaps and the need to 
build confidence in their ability to work autonomously. They 
then strategically leveraged their familiarity with their training 
environments toward. tailored approaches that addressed 
these self-identified areas of development. To reflect on 
whether their learning strategies were effective, they looked 
to programmatic feedback, their own emotions, or their 
performance relative to their supervisors, using these sources 
of feedback to prepare themselves for new cycles of learning. 
Taken together, these acts of gap identification, strategic 
action, and reflection provided unique cycles of SRL specific 
to their upcoming transitions into practice (Figure).

This study adds to previous research on transitions into 
practice, which has historically focused on perspectives of 
attending physicians who have already entered their new 
professional roles.18,31-35 Teunissen and Westerman have 
argued that “a transition is not a moment, but rather a dynamic 
process,”36(p45) encompassing the periods both leading up to 
and succeeding an advance in training. Other authors have 
questioned the very notion of “preparedness” for medical 
trainees, for whom performance depends heavily on the 
shifting contexts of their work environment.37 Our study 
provides a different perspective, namely that trainees can exert 
agency in how they use goal setting, strategic actions, and 
ongoing reflection to prepare themselves for the needs they 
anticipate in unsupervised practice, even if the specifics of 
their future practice remain unpredictable.

Our participants’ learning strategies align with recent 
work that has described SRL as context dependent.12,15 Senior 
trainees are more likely to employ nuanced learning strategies 
because they have developed competence with routine 
aspects of care over time within the contexts of their training 
environments.5 Furthermore, because they were familiar with 

Figure. Gap identification, learning strategies, and means of 
reflection described by participants in a study of how senior resi-
dents in emergency medicine programs prepare for independent 
practice.

their learning environments and supervisors, and perhaps 
because they felt a sense of urgency from the upcoming 
transition to practice, our participants seemed empowered to 
prioritize learning over service to the department. While many 
participants did reference a tension between “moving the 
meat” and taking time to grapple with new learning,38 senior 
residents in this study seemed more comfortable deferring 
non-emergent patient care to focus on high-yield learning 
opportunities. Our results also resonate with other models 
of self-regulated learning that have been studied in medical 
training, such as the master adaptive learner framework.39,40 

Regan et al noted that master adaptive learners identify 
knowledge and skill gaps based on a combination of 
performance- and community-related cues; they triage 
learning opportunities based on complex considerations 
of needs, desires, and obligations; and they self-assess the 
effectiveness of their learning efforts.41 These authors also note 
the influence of context on SRL, with transitions in training 
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prompting trainees to re-evaluate and adapt their learning 
strategies, and the specifics of each learning environment 
helping to shape the goals that trainees set for themselves.42 
Our study’s participants showed similar processes of gap 
identification, learning, and self-assessment, all heavily 
influenced by the context of preparing for unsupervised 
practice during the final months of residency training. It would 
be informative to study how trainees develop specific learning 
goals regarding other significant transitions or milestones in 
training.

While these senior residents’ learning strategies were 
geared toward proactively seeking educational opportunities 
and fostering autonomy, supervisors clearly played a 
fundamental role in these experiences. Participants drew from 
supervisors’ support in both explicit and tacit ways—borrowing 
from supervisors’ experience to stretch their learning through 
hypotheticals that they might see in practice or engaging in 
new tasks equipped with their metaphorical parachutes. This 
framing expands the traditional framing of learner-centric SRL 
cycles toward paradigms such as “co-regulated learning” that 
emphasize the critical aspects of supervisory support at each 
step.43 Supervising physicians can guide senior residents’ goals 
for their workplace learning by highlighting differences between 
their training environments and their future practice settings, or 
spotlighting the skills that will maximize their confidence and 
future success. Supervisors can also guide senior residents to 
authentic experiences of autonomy and productive struggle,44 
allowing them to grapple with clinical uncertainty while still 
being available for support.45

These findings present several important considerations 
for residency training programs. First, programs can more 
meaningfully consider residents’ individualized post-training 
needs, probing for perceived gaps and letting residents select 
(or even design) experiences that are likely to set them up for 
success in their unique practice contexts. Second, they can 
provide level-appropriate supervisory opportunities for senior 
residents while still in training, whether junior-attending shifts 
in the ED46 or moonlighting opportunities that allow them to 
assume the duties of an attending physician.47 Experiences 
when trainees are pushed to “make the call” clearly build 
confidence for future autonomy. 

Finally, while residents in this study identified 
individualized learning goals, their means for reflection 
often involved less specific tools such as exam scores and 
procedure logs. This suggests opportunities for programs to 
better support each resident’s self-regulated learning efforts by 
helping them identify sources of feedback that meaningfully 
address their unique and contextualized learning goals. Our 
results suggest that residents gauge their own performance 
through multiple sources of feedback that are both explicit 
(eg, post-shift discussions with attendings, workplace-based 
assessments, and semi-annual reviews), and implicit (eg, 
social cues generated from their interactions with attendings, 
staff, and patients).48 

 LIMITATIONS
Our results and analyses reflect several methodological 

decisions. We interviewed residents from two residency 
programs to allow for more diverse perspectives; however, 
both programs featured large Level I trauma centers and 
academic hospitals, and most of these residents were preparing 
for transitions to community practice. Thus, these participants’ 
actual and perceived knowledge gaps and learning goals may 
not reflect those of trainees from other programs. We focused 
only on residents’ strategies in anticipation of unsupervised 
practice; thus, our study was not designed to follow-up with 
participants after graduation to see whether these strategies 
were actually helpful in fostering preparedness. 

It is important to note that this was a preplanned 
return to a dataset that was initially collected as part of a 
broader study about residents’ preparedness for practice.3 
Returning to these data with a SRL lens enabled us to focus 
on specific dimensions of participants’ stories that were 
germane to cycles of learning, although this choice may 
have necessarily excluded other important aspects of their 
experiences.49 Finally, MG had professional relationships with 
the participants that he interviewed, either as a supervisor or 
former co-resident, and this may have shaped their responses 
as well as his interpretation of the data. 

CONCLUSION
Emergency medicine residents strategically leverage 

learning strategies in their final months of training to bridge 
perceived gaps between their self-assessed capabilities and 
those they anticipate needing to succeed in unsupervised 
practice. We present these strategies—cherry-picking, case-
based hypotheticals, parachuting, and making the call—within 
cyclical processes of self-regulated learning, although they are 
notably codependent on supervisory support. These findings 
suggest tailored approaches whereby programs can support 
learning experiences that foster senior residents’ agency when 
preparing for the challenges of future practice. 
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Introduction: Core faculty are key to supporting the educational mission in emergency medicine 
(EM). Changes in the Accreditation Council for Graduate Medical Education (ACGME) requirements 
for minimum protected time for core faculty may no longer guarantee adequate support. We sought 
to assess EM core faculty characteristics, support, and the impact of the 2019 revisions to ACGME 
regulations. We explored the influence of individual and institutional characteristics on support and 
the impact of the regulatory changes.

Methods: This was a cross-sectional survey study of a convenience sample of EM core faculty. 
Participants completed an online survey of multiple-choice and completion items between April–
June 2022. We calculated descriptive and comparative statistics to assess associations between 
individual (e.g., sociodemographics, rank) and institutional (e.g., region, program type) factors on 
resources and impact of ACGME revisions. 

Results: A total of 596 individuals (57% male) from 116 residency programs participated, including 
15 (3%) instructors/lecturers, 280 (47%) assistant professors, 182 (31%) associate professors, and 
80 (13%) professors. Most (64%) were 36-50 years of age; 246 (41%) had completed a fellowship. 
Despite the change to the ACGME requirements in 2019, 417 (70%) reported no modification to 
their clinical work hours, and 420 (71%) reported no modification to their non-clinical responsibilities. 
There were statistically significant associations between number of residents per class (P < 
.001), duration of training program (P < .001), and type of institution (P < .001) with the number of 
administrative personnel. We also observed statistically significant associations between academic 
rank (P = .02), region (P =.01), number of residents per class (P = 0.02), and type of site (P = .01) 
with change to clinical work hours after changes to ACGME requirements.

Conclusion: A minority of participants reported a change to their clinical and non-clinical 
expectations after revisions to the ACGME regulations with disproportionate impact across faculty 
and program type. [West J Emerg Med. 2025;26(5)1162–1169.]
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Population Health Research Capsule

What do we already know about this issue?
Core faculty are essential to the 
educational mission in EM but may not get 
adequate support to carry out their tasks. 

What was the research question?
What support do core faculty receive, and 
how have they been impacted by changes 
in regulatory requirements re protected 
time?

What was the major finding of the study? 
Approximately 70% of participants 
reported no change to their clinical work 
hours or non-clinical responsibilities after 
regulatory revisions.

How does this improve population health?
Insights from core faculty themselves 
on the impact of fewer protected hours 
illuminate potential downstream impact 
on teaching, publishing, and fulfilling 
administrative duties. 

INTRODUCTION
Academic emergency physicians play a unique and 

valuable role in the US healthcare system. Although 
academic emergency departments (ED) make up ~2% of all 
US EDs, these centers provide care for 5-12% of all acute 
care patients (> 10 million annually), staffing ~20% of all 
trauma centers and ~25% of transplant centers.1,2 However, 
in addition to their complex patient care responsibilities, the 
core faculty of these academic centers are charged with 
multiple extra-clinical responsibilities: training residents and 
medical students; publishing scholarly work; and filling 
administrative and quality improvement positions both 
within and outside the hospital.3

Success in these multifaceted roles requires substantial 
investment in personnel, funds, education, and opportunity.4 But, 
as of 2019, such support may not be guaranteed. The 
Accreditation Council for Graduate Medical Education 
(ACGME) changed prior regulations on protected time for CF 
from a limit on clinical hours to a minimum percentage of 
support, potentially reducing the administrative and financial 
support they receive for extra clinical responsibilities of their 
job.5,6 This recent change has renewed a century-old discussion 
on the intrinsic value of academic faculty and how best to support 
and compensate their work.7,8 Researchers have investigated the 
characteristics of this complex issue related to academic faculty 
roles and support, but often from a top-down perspective in 
which they summatively assess departments through the 
responses of program directors or department chairs.1,9,10

To more deeply understand the core-faculty workforce 
and the resources they are provided to accomplish their 
critical responsibilities, the field would benefit from data 
reported directly by the core faculty themselves. In this 
study, we aimed to characterize this workforce including 
sociodemographics, roles, responsibilities, administrative 
support, protected time, and impact of ACGME regulations. 
We also sought to test the association of these 
sociodemographic and institutional characteristics on 
administrative time and funding resources. Understanding 
these relationships is crucial to informing regulatory bodies 
and institutional leadership to provide necessary resources 
and staffing systems that allow faculty to meet the demands 
of their job tasks and thrive in their uniquely 
multidimensional roles.

METHODS
Design, Setting and Participants

This is a cross-sectional electronic survey study of a 
convenience sample of core faculty in emergency medicine 
(EM). We included individuals who were reported as core 
faculty to the ACGME. We announced the study and directly 
recruited participants at the Council of Residency Directors in 
Emergency Medicine (CORD) 2021 Academic Assembly and 
through emails on the organizational listserv. We also directly 
reached out to programs to seek diverse representation with 

regard to region, duration of training, and institution type. We 
collected data between April–June 2022.

Study Protocol
We emailed participants a link to an online survey. 

Informed consent was implied by those who clicked the 
survey link. We sent up to three reminders to non-responders 
at regular intervals. We provided participants with a $10 gift 
card for survey completion. To maximize response rates and 
minimize guessing, we did not require participants to answer 
all items on the survey.

Instrument Development
Our study team of expert educators and education 

researchers developed the survey after literature review to 
optimize content validity. We developed the surveys according 
to best practices in survey design.11 The survey consisted of 
multiple-choice and completion items. We read all items aloud 
among the author group and piloted the survey with a small 
group of EM faculty to ensure response process validity. We 
made revisions for clarity and readability based on feedback. 
The final survey is available in Appendix A. 

Data Analysis 
As this was an exploratory study, we did not conduct 
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statistical power analyses or sample size estimates. We 
calculated descriptive statistics including percentages and 
measures of central tendency to detail respondent 
demographics and responses to survey items with discrete 
answer choices. We used chi-squared tests, independent-
groups t-tests, and correlational analyses to examine 
associations between individual and institutional 
characteristics with outcome variables of number of 
administrative personnel, job responsibilities, clinical work 
hours, and non-clinical expectations. An alpha level of .05 was 
used for all analyses, and all statistical significance tests were 
two-tailed. We conducted all analyses with the SPSS software 
package v29.0 (IBM Corp, Armonk NY). 

Institutional Review Board Statement
This study was reviewed by the Institutional Review 

Board of the University of Michigan and determined to be 
“exempt” based on federal exemption category 3(i)(B) at 45 
CFR 46.104(d).

RESULTS
A total of 596 core faculty from 116 EM residency 

programs participated in this study. We report the 
characteristics of participants, programs, and institutions in 
Table 1. Participants were most motivated to be core faculty 
by the additional opportunities to mentor and teach trainees, to 
participate in the educational program, and obtain recognition 
of their educational work with 475 (80.0%), 429 (72.0%), and 
261(44.0%) identifying these as one of their top three most 
important motivators, respectively. While participants received 
multiple benefits from being core faculty, they had additional 
responsibilities (Table 2). They found scholarship 
requirements, completion of assessments, and involvement in 
the didactic curriculum to be their most challenging 
responsibilities, with 336 (68.7%), 298 (60.9%), and 238 
(48.7%) ranking these as their top three most difficult 
responsibilities, respectively.After the change to the ACGME 
requirements in 2020, 417 core faculty (70%) reported no 
change to their clinical work hours and 420 (70.5%) reported 
no change to their non-clinical responsibilities (Table 2). Of 
the 52 participants (11.1%) who reported that the change in 
ACGME requirements affected their clinical work hours, a 
greater percentage of assistant (11.3%) and associate 
professors (11.5%) were affected compared to professors (4.0 
%) and instructors/lecturers (0%), P = .01. The average 
number of residents per class was statistically significantly 
lower among those who indicated that the change in ACGME 
requirements of July 2020 affected their clinical work hours 
(mean 11.1 ± 3.3) vs those who indicated that it did not (mean 
12.1 ± 3.5), P = .02. Type of site was statistically significantly 
associated with change to clinical work hours after changes to 
ACGME requirements (P = .01) with 66.7% of military/
Veterans Administration (VA) sites, 14.8% of community 
sites, 9.2% of county/public sites, 8.8% of university sites, and 

Table 1. Participant, program, and institution characteristics in a 
survey of emergency medicine core faculty.

Total N = 596
n (%)

Sex
Male
Female
Unknown/Missing

338 (57)
243 (41)

15 (3)
Race

Asian, Native Hawaiian or other Pacific 
Islander
Black
Hispanic
White, Non-Hispanic
Other
Prefer not to say/Missing

57 (10)
12 (2)
36 (6)

436 (73)
34 (6)
21 (4)

Age
< 35
36-50
51-65
> 65
Unknown/Missing

92 (15)
383 (64)
95 (16)
12 (2)
14 (2)

Years in practice in emergency medicine
0-5
6-10
11-15
16-20
21-25
> 26
Unknown/Missing

119 (20)
192 (32)
116 (20)
59 (10)
49 (8)
50 (8)
11 (2)

Years in educational role
0-5
6-10
11-15
16-20
21-25
> 26
Unknown/Missing

244 (41)
169 (28)
64 (11)
53 (9)
24 (4)
27 (5)
15 (3)

Fellowship training
No
Yes
Missing

337 (57)
246 (41)

13 (2)
Fellowship completed*

Administration
Critical care
Education/Medical education
EMS
Hyperbaric medicine/Dive medicine
Pediatrics
Research
Toxicology
Ultrasound
Other
Missing

7 (3)
12 (5)

44 (18)
21 (9)
1 (0)

26 (11)
17 (7)
27 (11)
60 (24)
38 (15)

5 (2)
Advanced degrees

MD
DO
MA

502 (86)
68 (12)
26 (4)

MD, Doctor of Medicine; DO, Doctor of Osteopathic Medicine; MA, 
Master of Arts
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7.1% of other sites reporting a change to clinical hours. 
Region was also statistically significantly associated with 
change to clinical work hours after changes to ACGME 
requirements (P = .09) with 18.0% of programs in the South, 
11.7% of programs in the Midwest, 7.5% of programs in the 
Northeast, and 5.8% of programs in the West reporting a 
change to clinical hours.Of the 596 study participants, 400 
(71.8%) reported that the previous ACGME requirements 
accurately reflected their commitments and responsibilities. 
Academic rank was statistically significantly associated with 
accurate reflection of responsibilities in previous ACGME 
requirements (P = .18) with 84.4% of professors, 85.4% of 
associate professors, 76.3% of assistant professors, and 62.5% 
of instructors/lecturers reporting that that the prior ACGME 
requirements accurately reflected their commitments and 
responsibilities. The average number of residents per class 
was statistically significantly higher among those who 
indicated that the previous ACGME requirements accurately 
reflected their commitments and responsibilities (mean 12.1 ± 
3.4) vs those who indicated that the previous ACGME 

Total N = 596
n (%)

MHPE
PhD
Other
MBA
EdD
JD
PharmD
Missing

14 (2)
10 (2)

121 (21)
0 (0)
0 (0)
0 (0)
0 (0)

13 (2)
Academic rank

Instructor/Lecturer
Assistant Professor
Associate Professor
Professor
Other
Unknown/Missing

15 (3)
280 (47)
182 (31)
80 (13)
26 (4)
13 (2)

Administrative roles**
Program Director 
Assistant/Associate Program Director
Clerkship Director
Assistant or Associate Clerkship Director
Fellowship Director
Medical Director or Assistant/Associate 
Medical Director
EMS Director or Assistant/Associate EMS 
Director
Ultrasound Director or Assistant/Associate 
Ultrasound Director
Research Director or Assistant/Associate 
Research Director
Vice Chair
Chair
Designated Institutional Official 
Assistant/Associate Dean
Other
Missing

68 (13)
127 (25)
51 (10)
21 (4)
64 (12)
67 (13)

40 (8)
49 (10)

24 (5)

46 (10)
23 (4)
3 (1)

17 (3)
131 (25)
79 (13)

Institution has specific faculty promotion tracks
No
Yes
Unknown/Missing

201 (34)
384 (65)

11 (2)
Specific faculty promotion track

Clinical Administrator
Clinical Educator
Instructional 
Research
Other
Unknown/missing

21 (4)
275 (46)

9 (1)
27 (5)
50 (8)

214 (35)
Promotion track with tenure

No
Yes
Unknown/missing

427 (72)
81 (14)
88 (15)

Region
Midwest
Northeast

131 (22)
140 (24)

Table 1. Continued
Total N = 596

n (%)
South
West

172 (29)
153 (26)

Program format
PGY 1-3
PGY 1-4

414 (70)
166 (28)

Type of primary training site
Community
County/Public
Military/VA
University
Other

195 (33)
103 (17)
3 (0.5)

243 (41)
34 (6)

Faculty employment model of primary 
training site

School of Medicine Employee
Direct Hospital Employee
Large Contract group (Covers > 10 EDs)
Small Contract group (Covers ≤ 10 EDs)
Democratic group
Independent Contractor
Other
Unknown/missing

234 (40)
166 (28)
93 (16)
16 (3)
24 (4)
9 (2)

39 (7)
15 (3)

Number of residents per class (mean ± standard 
deviation)

12 ± 3.5

Number of personnel in program administration 
(mean ± standard deviation)

3.6 ± 4

Table 1. Continued

*Based on n = 246 who responded “Yes” to “Have you completed
a fellowship training program?”
**Participants could select more than one role.
PGY, postgraduate year; VA, Veterans Administration; ED,
emergency department.

MHPE, Master of Health Professions Education; PhD, Doctor of 
Philosophy; MBA, Master of Business Administration; EdD, Doctor 
of Education; JD, Juris Doctor; PharmD, Doctor of Pharmacy; EMS, 
emergency medical services.
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Table 2. Reported benefits and responsibilities of being core faculty in emergency medicine,
M (SD) or n (%)
Total N = 596

Responsibilities and benefits received as core faculty* 
   Additional clinical time with trainees 223 (41%)
   Additional didactics 294 (54%)
   Additional administrative responsibilities 399 (73%)
   Protected time 372 (68%)
   Faculty development opportunities 309 (57%)
   Additional compensation 137 (25%)
   Other 26 (5)
   Missing 49 (8%)

Mean percentage of FTE reduction for being core faculty** 32.0 (21.7)
Mean additional CME funds (in dollars per year) for being core faculty*** 2,078.2 (3,778.9)
Did the previous ACGME requirements accurately reflect your commitments and responsibilities?	

   No 102 (17.1%)
   Yes 400 (67.1%)
   Unknown/Missing 94 (15.8%)

Did the change to the ACGME requirements in July 2019 affect your clinical work hours?
   No 417 (70.0%)
   Yes 52 (8.7%)
   Unknown/Missing 127 (21.3%)

Did the change to the ACGME requirements in July 2019 affect your non-clinical expectations?
   No 420 (70.5%)
   Yes 43 (7.2%)
   Unknown/Missing 133 (22.3%)

If your group decreases their current level of support for core faculty in terms of shift numbers or 
non-clinical expectations, how would it change your willingness to serve as core faculty?

   Significantly decrease 203 (34.1%)
   Slightly decrease 162 (27.2%)
   No change 177 (29.7%)
   Slightly increase 9 (1.5%)
   Significantly increase 5 (0.8%)
   Missing 40 (6.7%)

In the past two years, which of the following scholarship requirements for core faculty status have you met?*
   Peer-reviewed publications 410 (75%)
   Non-peer-reviewed publications 291 (54%)
   Textbooks/chapters 219 (40%)
   Presentations at Local/ Regional/National organizations 454 (84%)
   Committee leadership 397 (73%)
   Editorial services 223 (41%)
   Grants 130 (24%)
   Missing 52 (9%)

*Participants could select more than one response.
*Based on responses from n = 53 participants.
**Based on responses from n = 232 participants.
FTE, full-time equivalent; CME, continuing medical education; ACGME, Accreditation Council for Graduate Medical Education.
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requirements did not accurately reflect their commitments and 
responsibilities (mean 11.2 ± 3.5), P = .02. There were no 
statistically significant differences between sex, race, 
academic rank, type of institution, region, residency duration, 
or number of residents per class on changes to non-clinical 
expectations after revisions to the ACGME requirements.

There were statistically significant differences by program 
duration (three vs four years) and number of residents and 
number of personnel in program administration. The average 
number of personnel working in program administration was 
higher among participants from four-year programs (mean 5.0 
[SD = 6.2]) compared to participants from three-year 
programs (3.1 [SD = 2.6]), P < .001. Programs with more 
residents also had more personnel in program administration 
(r(575) =.18, P < .001). The mean number of administrative 
personnel was also higher in county/public (4.5 [SD = 5.7]) 
and university (4.4 [SD = 4.3]) than community (2.4 SD = 
2.0), military/VA (2.0 [SD = 0.0]) and other (2.8 [SD = 1.8]) 
training sites (P < .001) and higher in the West (4.6 [SD = 
5.8]) and Midwest (4.0 [SD = 4.5]) than the South (3.3 [SD = 
2.1]) and Northeast (2.7 [SD = 2.3]) regions (P < .001). 

DISCUSSION
The previous EM program requirements had a 28 hours/

week ceiling on the amount of clinical time that core faculty 
were permitted to work.5 When considering a 40-hour work 
week, this allotted core faculty 12 hours per week for 
administration and educational activities. The 2023 
requirements establish a floor of 0.1 full-time equivalent 
(FTE) of protected time for core faculty, or approximately 
four hours per week in the 40-hour work week model.15 

Understanding the workforce composition, its 
responsibilities, and impact of the ACGME changes is 
critical to determining whether this model of support is 
adequate. Drawing from a broad cross-section of EM core 
faculty across geographic regions, program types, and 
training sites, we are able to describe the core faculty 
workforce. In comparison to other recent studies of EM, 
residency core faculty have similar sex distributions to large 
studies of national specialty organizations.16

Our study noted significant associations between academic 
rank and faculty responsibilities as well as clinical work hours. 
Most faculty indicated that the prior ACGME requirements 
accurately reflected their educational commitments, particularly 
those at the rank of professor and associate professor. These 
findings may reflect the solidification of responsibilities and 
alignment with regulatory requirements as faculty progress in 
their careers. Although at the time of data collection, only a 
small subset of participants (11%) had been impacted by higher 
clinical work hours, we found that faculty at the assistant or 
associate professor rank may be disproportionately affected. 
These mid-career faculty may have been at the sweet spot to 
squeeze. They have advanced beyond the very early career 
stage and may have some administrative time to lose in favor of 

clinical work compared to clinical instructors who may have 
already been working substantial clinical time that could not be 
significantly increased. Yet they are not as advanced in their 
careers as professors who may have more secure means of 
protected time such as grant funding or advanced leadership 
positions.

It is not surprising that programs with larger numbers of 
residents had more program administrative personnel, 
highlighting the scaled requirement for resources to the size of 
the programs.3,15 This is evident in the ACGME requirements 
regarding the minimum number of program coordinators, 
which are scaled to increase with the increased size of a 
program.3,15 The higher numbers of additional personnel in 
program administration among four-year programs is likely a 
reflection of the relative sizes of four-year programs being 
overall larger.17 Similar associations between size and duration 
of program have been seen with other outcomes.18

Interestingly, although there was no change in the clinical 
expectations for most participants, there were changes in 
clinical hours associated with faculty from programs with 
fewer residents with the new program requirements. This may 
be due to a perception that smaller programs require less time 
to administer. While this may be true, there is still a significant 
amount of time required for engaging in other programmatic 
and education-related activities that take place regardless of 
the number of residents in a program (eg, attendance at 
weekly conference, preparation and delivery of didactic 
sessions, interview/recruitment efforts, medical student 
mentoring, scholarship efforts). The correlation between 
programs with fewer residents and faculty who experienced 
changes in their clinical work hours as well as their 
commitments and responsibilities suggests that the smaller 
programs may have less flexibility in redistributing the clinical 
and administrative workloads when the ACGME requirements 
were modified. This potentially places a higher burden on 
these faculty, expecting them to perform more administrative 
duties with less time to do so. We also detected associations 
between type of site and region on changes to clinical hours. 
This may reflect variations in employment models, funding 
streams, and institutional priorities.19

One of the problems with establishing the floor on 
protected time, rather than capping the clinical time, is that 
there is wide variability among institutions (and EDs) as to 
what is considered 1.0 FTE. Although hour ranges are not 
explicitly detailed in the literature, institutional definitions of 
an FTE have been noted to vary from 40 to ≈ 60 hours/week 
based on individual operational needs and expectations. 
Emergency departments also vary in what is considered a 
clinical FTE, 32 vs 36 hours/week.22-24 With this lack of 
standardization, the change in the protected time requirement 
left room for interpretation by organizational, institutional, 
and departmental leadership to mean that the minimum 
requirement is the only amount of time necessary for core 
faculty activities.
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LIMITATIONS
This survey-based study was subject to sampling and 

response bias with those most engaged in educational 
programming or most impacted by the ACGME changes 
potentially being more likely to respond. Future surveys of 
EM core faculty could be strengthened by systematic 
assessment of potential non-response bias. While our 
participants only represent a fraction of the total number of 
core faculty in EM, they do appear to parallel specialty 
educator demographics.25-28 Our data cover a broad cross-
section of program characteristics; however, the sample may 
not be completely representative of the whole. 

CONCLUSION
This study highlights potential concerns about the impact 

of the changed ACGME requirements for core faculty support 
on the educational environment for EM residency training. 
Additional work will be needed to track temporal trends, the 
potential for disproportionate impact among faculty members 
and programs, the effect on the learning environment, and the 
quality of residency training.
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Introduction: While many aspects of emergency medicine (EM) residency training are standardized
among residents within a single residency program, there is no standard for the distribution of chief
complaints (CC) that residents should see over the course of residency. This could result in substantial
variability in each resident’s clinical exposure. Our objective in this study was to explore EM residents’
clinical exposure to CCs to determine whether substantial variation exists. If such variation exists, this
could suggest the need for curricular reform to address gaps in resident clinical exposure during training.

Methods: This was a retrospective observational study of EM residents who graduated in the years
2016–2021 at a single, university-affiliated emergency department (ED) in themidwesternUnitedStates.
All patient encounters where a CC was logged were included and categorized into 1 of 20 clinical
domains based on the 2016 American Board of Emergency Medicine Model of Clinical Practice.
We calculated descriptive statistics for the top 10 most encountered domains for comparison
among residents.

Results:We included a total of 228,916 patient encounters from 69 residents in the analysis. Residents
were involved in an average of 3,323 distinct patient encounters during the study period. The overall
interquartile range for patient encounters was 523. The three CC domains with the broadest interquartile
variationwere abdominal and gastrointestinal disorders (116), musculoskeletal disorders (nontraumatic)
(93), and traumatic disorders (86).

Conclusion: Within a single, three-year academic EM program, substantial variation existed among
residents with regard to the variety of patient CCs seen during their residency training. [West J Emerg
Med. 2025;26(1)47–52.]

INTRODUCTION
Medical residency training allows physicians to gain the

cognitive and procedural skills necessary to practice
independently. Based on experiential learning theory, patient
encounters form the foundation upon which physicians in
training begin to master the practice of medicine.1

Additionally, the development of “illness scripts,” or mental
models for the classification of patient presentations, is

crucial to the development of clinical skills and reasoning
during residency training.2 These models are developed over
time by multiple exposures to presentations of similar
disease states.3,4 Emergency medicine (EM) trainees
must be exposed to a variety of patient chief complaints (CC)
throughout the course of residency to develop
these scripts and become ready to begin
independent practice.
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Educators within EMhave worked to definemany aspects
of EM residency training, including optimum number of
shifts, on-shift educational goals/practices, and didactic
content.5 Despite this, the clinical experience of an individual
resident may be highly variable and may be partially driven
by self-selection of patients by the resident. Studies in
pediatric EM suggest that there is significant variation in the
overall number of patients and range in acuity among
individual residents.6,7 However, there is little adult EM
literature that explores the variation in clinical experience
seen by residents within a modern EM program. The
literature that does exist in adult EM suggests there is
substantial variation in clinical exposures among residents.8

A study from 2006 found that the number of cases seen
overall correlated with improved performance on a
standardized test designed to assess clinical competence.
However, the effect plateaued at around 200 cases.9 Prior
work by our group has shown that case volume in an
individual domain did not correspond to performance within
that domain on corresponding questions on the
in-training exam.10

These studies suggest that individuals within a single
training program may be gaining variable experience with
certain types of patient presentations and lacking exposure
(and therefore opportunities to develop mastery) to other
complaints and pathology. However, this variability in
clinical exposure during training has not been shown in adult
EM for over three decades.8 Since then, the number of annual
visits to the ED as well as the complexity of medical care
provided have substantially increased.11,12 We, therefore,
hypothesized that substantial differences in clinical exposure
still exist among residents at the time of graduation.
Understanding these differences is of critical importance for
residency programs as considerable variation could push
some residents below a threshold to develop robust illness
scripts suitable for independent practice.

METHODS
Study Design and Setting

We conducted this retrospective, observational study at a
three-year EM residency program situated within an urban,
academic emergency department (ED) in the Midwest. The
ED for the primary clinical site has a total of 54 beds and sees
an annual volume of approximately 60,000 patient visits.
During the study period, the residency had 12 first
postgraduate year one (PGY-1) positions available each
year. The study ED divides its beds into two adult clinical
areas and a pediatric clinical area. All three areas are
physically connected on a single floor of the hospital.
Residents from all three years are assigned to nine-hour shifts
in each clinical area. Each shift includes 1–2 junior (PGY-1)
residents, 1–2 senior (PGY-2 or PGY-3) residents, and one
attending physician. Any resident can assign themselves to
patients of any severity regardless of seniority. In Fall 2020,

the study ED shifted from a “pod” model in which the two
adult clinical areas would assign themselves predominately
to patients in their clinical area to a “free-for-all” model in
which either adult team could assign themselves to any adult
patient regardless of the clinical area they were roomed in.
During the study, physician assistants were employed in the
ED and would occasionally take the place of a resident on
shift (particularly during weekly resident didactics).

Data Acquisition
Residents were eligible for inclusion if they had completed

residencywithin three consecutive years and graduated in the
years 2016–2021 (therefore, the study period was from June
2013–June 2021). The electronic health record (EHR) was
used to create a database of patient encounters; all
encounters where eligible EM residents were the first resident
assigned to the patient were analyzed. We used deidentified
patient encounter data, listed by first CC. TheCCwas used to
identify the nature of the patient encounter as this data was
available at the time of patient presentation, often dictates
the patient’s ED workup, and would not have been affected
by information discovered during the later stages of a

Population Health Research Capsule

What do we already know about this issue?
Studies from 30 years ago reported variation
in the distribution of chief complaints seen by
emergency medicine residents during training.

What was the research question?
We hypothesized that substantial differences
in clinical exposure still exist among residents
at the time of graduation.

What was the major finding of the study?
The three chief complaint domains with the
most variability between individual resident
experience, as measured by the greatest 25–75
interquartile ranges were abdominal and
gastrointestinal disorders (median 594
patients per resident, IQR 116),
nontraumatic musculoskeletal disorders
(median 314, IQR 92), and traumatic
disorders (median 525, IQR 86).

How does this improve population health?
Understanding these differences is important,
as substantial variation could mean that some
residents do not develop robust illness scripts
suitable for independent practice.
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patient’s hospital course. This approach is consistent with
prior literature.9,13 To maintain anonymity, only the senior
author, a member of the residency leadership team, had
access to each resident’s individualized study
identification number.

We excluded from analysis encounters where no CC was
listed or no resident was assigned. In cases where multiple
residents were assigned to a single encounter (e.g., a patient
had been signed out to a different resident), we analyzed this
encounter only for the initial resident assigned. This was
done as they are typically the most involved in the cognitive
workload of determining the patient’s initial diagnostic and
treatment plan. The CC for each encounter was selected and
entered into the EHR by the primary nurse who cared for the
patient in the ED initially. At our institution, this is nearly
always selected from a list of common CCs, although it can
be entered as free text. Encounters in which multiple CCs
were listed were only coded into a single domain based on the
first listed CC.

Data Analysis
A list of common CCs in EM has been categorized into a

set of 20 content domains via a consensus process by two EM
attendings using the 2016 American Board of Emergency
Medicine (ABEM) Model of Clinical Practice as a
framework.14 For CCs identified in our data that were not
already categorized by a previously described method,13 we
repeated the same categorization process in which each CC
was assigned to a single domain by two board-certified EM
attending physicians at our institution. Disagreements
between the two reviewers were adjudicated by a third board-
certified emergency physician. If a symptom was entered as
the CC, such as “fever” (which could correspond to one of
multiple domains), it was preferentially categorized into a
domain based on what the coding physicians felt was the

most likely to dictate the ED workup, rather than the “signs,
symptoms, and presentations” domain. We used Excel
(Microsoft Corp, Redmond, WA) to calculate descriptive
statistics and create plots and tables. The top 10 most
encountered domains overall were analyzed. We excluded
less common domains given the low number of total
encounters in each area, which would have been more
vulnerable to random fluctuations in when these patients
present to the ED.

This project was deemed exempt quality improvement by
the University of Wisconsin Health Sciences Institutional
Review Board.

RESULTS
A total of 315,614 encounters were initially identified from

the EHR. Of these encounters 198 were excluded as no CC
was listed. After excluding residents whose clinical
experience was outside the study period and those who had
left the training program prior to graduation or had a
prolonged leave of absence, a total of 228,916 patient
encounters from 69 residents were included in the analysis.
Each resident was assigned to an average of 3,323 distinct
patient encounters Assessment of the top 10 most common
clinical exposure domains showed wide ranges in the case
numbers of individual residents. The Table lists the mean,
minimum, maximum, interquartile range (IQR)
and 25th and 75th percentile for the 10 most common
content domains. The Figure shows the range of
exposure to the 10 most common domains in
box-and-whisker format.

DISCUSSION
Our data suggests that residents within a single training

program have substantial variation in their clinical
experiences as measured by the variation in ABEM content

Table. Mean, 25th–75th percentile ranges, interquartile range, and minimum/maximum encounters for the 10 most encountered domains
per resident.

Mean Median 25th, 75th percentile IQR Minimum, maximum

Total encounters 3323 3086, 3609 523 2595, 4053

Abdominal and gastrointestinal disorders 583 594 528, 644 116 416, 721

Traumatic disorders 529 525 484, 570 86 370, 725

Cardiovascular disorders 327 330 302, 356 54 233, 429

Nervous system disorders 319 319 301, 340 39 226, 402

Musculoskeletal disorders (non-traumatic) 314 314 269, 361 92 179, 460

Thoracic-respiratory disorders 280 281 246, 313 67 178, 383

Systemic infectious disorders 165 169 149, 179 30 115, 219

Head, ear, eye, nose, and throat disorders 150 151 136, 165 29 96, 196

Signs, symptoms, and presentations 129 130 120, 142 22 88, 170

Psycho-behavioral disorders 126 128 106, 139 34 67, 211

IQR, interquartile range.
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domains seen by individual residents. This is similar to what
was described by Langdorf et al. in 1990, despite the previous
study being performed over three decades ago and the
substantial subsequent differences in the utilization of the
ED.8 We found wide interquartile ranges between the
maximum and minimum number of encounters among
residents, suggesting that some residents saw substantially
more patients within particular domains than others.

The magnitude of the educational significance of the
exposure variability of residents is unclear. It is possible that
a resident who sees twice as many musculoskeletal chief
complaints as another resident by graduation is significantly
more competent in that domain. Alternatively, it is also
possible that they have both attained the minimal level of
exposure to competently manage musculoskeletal
complaints independently. The effects of clinical exposure on
clinical competence, including the minimal number of
encounters required to demonstrate competency in a
particular domain, is an open question and an avenue for
further research. However, the formation of illness scripts is
continually modified by subsequent patient encounters.3,4

Therefore, the identification of high degrees of variation
among residents may prompt program leadership to institute
changes in the curriculum or supplement clinical exposure
with individualized learning plans. This is likely more
important for domains that are encountered less frequently

overall, such as psycho-behavioral disorders, where larger
relative differences in exposure could result in greater deficits
in illness script formation.

In addition to prompting changes made by the program,
identification of high variability in clinical exposure may
enhance resident self-assessment. As demonstrated
previously, self-assessment when done in isolation, is an
imperfect means of driving improvement but can be
enhanced greatly when informed by additional information
from a variety of sources.15 Understanding the distribution
of the patient encounters residents have during training, and
the potential gaps in their clinical exposure, could be a
potential means of allowing for informed self-assessment for
a resident’s clinical skills. This could be potentially further
enhanced if facilitated under the supervision of faculty
coaches within the program, a method that has become
increasingly popular in medical education.16,17 Future work
could follow a cohort of residents who are able to track their
own patient volumes more regularly than was possible in the
current study and compare themselves to their peers
throughout training and evaluate whether any differences in
clinical competence are identified. This could also allow
programs to determine the perceived value of this
information to residents. Finally, residents could
use this data to drive their patient selection while
working in the ED.

Figure.Top 10most common clinical exposure domains seen by graduation per resident. Boxes illustrate the 25th–75th percentile of number
of clinical exposures by residents in each domain, with whiskers representing the minima, maxima, and outliers.
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Beyond the potential for shaping resident self-
assessments, clinical exposure data may have important
implications for residency program leadership as we move
toward an era of competency-based medical education
(CBME). Two of the pillars of CBME, “teaching tailored to
competencies” and “effective programmatic assessment,”18

lend themselves well to the identification of program clinical
weaknesses as well as to the creation of new curricular
experiences designed to address areas of limited clinical
exposure identified by resident CC data. These experiences
could potentially take the form of targeted readings or
simulation sessions designed to supplement lower frequency
clinical encounters.

LIMITATIONS
This was a single-center study in an urban, academic ED,

and findings may not be generalizable to training programs
in different environments. Additionally, the data was
retrospective, making the educational utility of this
information or any potential causes of variation difficult
to determine.

Use of a CC to categorize each patient encounter into a
clinical domain has an element of subjectivity and may have
led to some encounters being miscategorized with respect to
the workup done or final diagnosis. Some additional
subjectivity may have been introduced by how we classified
CCs that could potentially have been categorized into
multiple different domains (such as “fever” or “ingestion”).
This was done based on what was determined to be most
likely to drive the initial workup in the department. For
example, although a CC of “chest pain” could represent a
cardiac or pulmonary etiology, in almost all cases, a cardiac
etiology must be excluded. Therefore, it was felt that this
would influence the formation and modification of the
resident’s illness script most heavily. It is also possible that
encounters were mischaracterized due to only using the first
CC listed and not considering the others if multiple CCs were
listed. Like the prior limitation, it was felt that the first CC
was most likely to dictate the initial ED workup. Using
discharge or final diagnoses instead was considered for this
study, but it was felt that the CC is more likely to drive the
initial differential and diagnostic workup for the patient.

Additionally, ABEM domains may be too broad to
capture important differences in exposure (e.g., two residents
with the same exposure to “respiratory disorders” could have
seen large numbers of pneumonia patients or, alternatively,
many patients with asthma). Training is inherently variable
as the EM environment differs by clinical site, day, shift, or
even season. Therefore, there may have been slight
differences in when individual residents were in the ED
clinically or the number/type of overall ED shifts worked. It
is important to note that some of the included residents’
training occurred during the COVID-19 pandemic, which
may have had an effect on both the variety and number of

clinical exposures seen by these residents. Future work could
also explore exposure based on sub-domains from the
ABEM model to get a more granular look at individual
resident clinical experiences rather than relying on the
relatively broad domains.

Other clinical variables may also have an effect on a
resident’s clinical exposure, including the timing of months
rotating in the ED. However, the ED did not undergo major
changes in the staffing model of physicians (including
residents) during this period. Also, while it is likely that more
senior residents assign themselves to critically ill patients, this
was felt to be unlikely to meaningfully impact our results
given that data was obtained at the time of graduation.
Therefore, each resident would have acted in a senior role for
the same amount of time. Finally, our use of the EHR at the
main clinical training site of the residency to generate the
data did not capture the clinical experience at two other
training sites for the residency that use a different EHR. This
may have served to moderate or exacerbate the differences
seen among residents. However, clinical experiences at these
other sites comprised a total of only four months of the 36-
month curriculum, and so it is likely that our overall findings
would not have been substantially affected.

CONCLUSION
Within a single, three-year academic emergency medicine

program, there was substantial variation among residents
regarding the variety of patient chief complaints seen
throughout residency when mapped to ABEM’s Model of
Clinical Practice.
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Introduction: Patients seen per hour (PPH) is a popular metric for emergency medicine (EM) resident
efficiency, although it is likely insufficient for encapsulating overall efficiency. In this study we explored
the relationship between higher patient complexity, acuity on shift, and markers of clinical efficiency.

Methods:Weperformed a retrospective analysis using electronic health record data of the patients seen
by EM residents during their final year of training who graduated between 2017–2020 at a single, urban,
academic hospital. We compared the number of PPH seen during the third (final) year to patient acuity
(Emergency Severity Index), complexity (Current Procedural Terminology codes [CPT]), propensity for
admissions, and generated relative value units (RVU).

Results: A total of 46 residents were included in the analysis, representing 178,037 total cases. The
number of PPH increased from first to second year of residency and fell slightly during the third year of
residency. Overall, for each 50% increase in the odds of treating a patient requiring high-level evaluation
and management (CPT code 99215), there was a 7.4% decrease in mean PPH. Each 50% increase in
odds of treating a case requiring hospital admission was associated with a 6.7% reduction (95%
confidence interval [CI] 0.73–12%; P= 0.03) in mean PPH. Each 0.1-point increase in PPH was
associated with a 262 (95% CI 157–367; P< 0.001) unit increase in average RVUs generated.

Conclusion: Seeing a greater number of patients per hour was associated with a lower
volume of complex patients and patients requiring admission among EM residents.
[West J Emerg Med. 2025;26(2)254–260.]

INTRODUCTION
The 2019American Board of EmergencyMedicineModel

of Clinical Practice recognizes task- switching and multiple
patient care as core physician tasks,1 and the Accreditation
Council for Graduate Medical Education (ACGME) lists
multitasking as EmergencyMedicine Patient CareMilestone
7.2 Emergency physicians (EP) must efficiently evaluate and
treat a high volume of patients to effectively manage care in
the emergency department (ED). Various metrics have been

used to evaluate efficiency and quality of care provided in the
ED by the ED staff as well as individual EPs (patient length
of stay, ED admission rate, etc).3,4 A metric commonly used
by programs to measure efficiency in residents is the number
of patients seen per hour (PPH). This metric is enticing
because it is based on data that is easily retrievable and
widely applicable across clinical sites.5,6 However, it is
currently unclear whether the number of PPH can adequately
encapsulate efficiency in physician trainees. It is also
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uncertain how residency programs should consider this
metric when assessing their trainees, especially if not
considered alongside other metrics.

A physician-in-training who sees more PPH could
potentially be seen as more capable of independently
managing the higher number of patients required for
independent practice. This measurement is already
commonly used when evaluating EM residents and is also
frequently used to evaluate attending EPs.5,6 However, it is
unclear whether there are tradeoffs for residents that come
with seeing a higher patient volume. It is likely that medical
trainees are only able to handle a finite number of cognitive
tasks before their performance is impaired and they are
unable to take on additional tasks.

One method to conceptualize the relationship between
how patient complexity and acuity impacts other aspects of
patient care is through cognitive load theory.7 In general,
when cognitive load is too high, such as increased extraneous
load from managing multiple patients or increased intrinsic
load frommanaging very complex patients, overall cognitive
performance may be impaired. This could decrease cognitive
bandwidth for new patient-care tasks as well as limit germane
load to allow for learning and illness-scheme creation.7

Conversely, simple, straightforward patient presentations
may not impose such a significant cognitive load, allowing
cognitive resources to be deployed to see a higher volume of
patients.8,9 Prior studies have assessed resident efficiency in
the ED in terms number of PPH as training progresses.10

These studies have demonstrated that senior residents can see
higher numbers of patients per hour compared to
postgraduate year (PGY)-1 residents, which plateaus in the
final year of training.11

Compared to advanced practice practitioners (APP)
(physician assistants [PA] or nurse practitioners), residents
see fewer PPH but generate a higher amount of relative value
units (RVU). This suggests residents may see higher acuity
patients or document more thoroughly.10 The RVUs are an
objective means of measuring the resources needed to
provide medical care as a single metric.12 Another means of
estimating the resources needed to provide care are ED
evaluation and management (E/M) Current Procedural
Terminology (CPT) codes. These allow coders to use
complexity in documentation as a surrogate marker of
complexity of care provided. While RVUs and CPT codes
are measures assigned following a patient’s ED
encounter, the Emergency Severity Index (ESI) is a means of
estimating the acuity of the patient in terms of
priority and resources allocation based on their
initial presentation.

It is currently unknownhowpatient complexity and acuity
may impact markers of clinical efficiency for ED residents.
Our aim in this study was to better evaluate this relationship
using multiple metrics to allow residency leaders to better
contextualize greater resident efficiency in the ED.

METHODS
Study Setting

The study was conducted at a single three-year EM
residency program associated with an urban, academic ED
located in the Midwestern US. The hospital in which the ED
is situated is a Level I adult and pediatric trauma, burn,
stroke, and STEMI center. The ED has 43 adult beds and
sees approximately 60,000 patient visits per year. During the
study period, the residency had 12 PGY-1 positions
each year.

The adult ED is divided into three separate treatment
areas with two primary treatment teams. Each treatment
team consists of a single attending physicians as well as 2–3
PAs or resident physicians. Shifts are nine hours in duration.
Throughout most of the study period, patients were treated
by the team of physicians designated to that treatment area.
In 2019, the ED shifted to a model in which either treatment
team could care for any patient in either treatment area. Each
treatment team is staffed by residents of any PGY level with
at least one senior resident (PGY-2 or PGY-3). All residents
were encouraged to assign themselves to patients of any
acuity level. During the study, PAs were employed in the ED
and could take the place of a resident on shift (especially
during weekly resident didactics). The APPs had no
additional restrictions or privileges compared to residents in
assigning themselves to patients.

Population Health Research Capsule

What do we already know about this issue?
Patients seen per hour (PPH) is commonly
used by programs to measure efficiency in
residents. It is unclear whether this adequately
encapsulates efficiency.

What was the research question?
Can the use of multiple clinical metrics allow
programs to better contextualize the meaning
of resident efficiency in the ED?

What was the major finding of the study?
For each 50% increase in the odds of treating a
high-complex case, there was a 7.4%
(0.79–13.6%; P = 0.03) decrease in
mean PPH.

How does this improve population health?
Residents who see more PPHmay not treat as
many complex patients, which could have
implications for their readiness for
independent practice.

Volume 27, No. 1.1: January 2026 Western Journal of Emergency Medicine34

Jewell et al. Harder, Better, Faster, Stronger



As staffing is variable, there are no specific number of
patients that each resident is required to see per shift. All
residents staff directly with the attending; no residents
supervise other residents. During expected peak times (of
patient arrival), a triage team consisting of a single attending
physician and a PA is also present and generally sees the
lowest acuity patients; all residents are assigned
approximately the same number of shifts but may freely
trade shifts among themselves. While attending physicians
can assign themselves to patients primarily (ie, no resident or
APP assigned), this is a rare occurrence and typically occurs
only during times of excessive patient volume or acuity.

Study Design and Population
We designed this study as a retrospective observational

study using aggregated, resident case data extracted from the
electronic health record (EHR) (Epic Systems, Verona, WI).
Data for PGY 1–3 residents were extracted for four
consecutive classes of residents who graduated between
2017–2020. To remove significant outliers we excluded
residents if they did not graduate from the program within
three consecutive years. We collected data on the
characteristics of the patients seen as well as markers of
residency efficiency for all available patient encounters
during the study period (Table 1).Multiple metrics were used
to provide a more accurate measure of patient complexity
rather than a single metric in isolation. The research team
was composed of a senior resident (TB) and a departmental
data analyst (DH), as well as faculty educators (CJ, AN, BS).
We chose the selected markers as they have been used as
markers of resident clinical efficiency in other studies.6,10

Patient care was attributed to the first assigned resident, as
this resident is typically the most cognitively and practically
involved in the patient’s care. Patients who are signed out to
an oncoming ED team are shared equally among all
oncoming residents. We excluded pediatric patient

encounters (ie, patients <18 years of age) as pediatric cases
have substantial differences in terms of the resources and
cognitive load required to provide adequate care. Therefore,
it was determined that the chosen efficiencymetrics could not
bemeaningfully compared to adult patient encounters.13 For
example, the average length of stay between pediatric and
adult encounters during the study period was 219 vs 362
minutes. Over the course of their training, residents complete
a dedicated block of pediatric ED shifts during their first and
second years and complete an additional 1–3 pediatric ED
shifts during each adult ED rotation. We calculated the
percentage of patient encounters compared to overall
patient encounters.

Given the aggregated nature of the data that did not
contain any patient protected health information or
identifying resident data, no informed consent was collected.
The data was extracted from the EHR by the departmental
data analyst and was stored on a password-protected
departmental server available only to members of the study
team. No additional chart review was conducted on the
included encounters. This study was determined to be quality
improvement and exempt from formal review by our
institutional review board.

Statistical Analysis
We calculated the PPH for each PGY-3 resident by using

the total number of adult patient encounters for which they
were the first resident assigned, divided by the total number
of hours worked in the adult section of the ED. Residents
were grouped based on the year of graduation. A two-sided
significance level of P < 0.05 was used for all statistical tests.
We performed all statistical analyses and graphics using R
version 4.1.1 (R Core Team, R Foundation for Statistical
Computing, Vienna, Austria). We used negative binomial
regression to assess the relationship between PPH and the
odds of treating a patient who required admission, adjusted

Table 1. Emergency medicine resident metrics of efficiency and the characteristics of patients seen.

Metric Description

Patient characteristics

Emergency Severity Index (ESI) Frequency of patient encounters matching each ESI score (1–5). This is a means
of estimating time and resource allocation for a patient based on their
initial presentation.

Evaluation and management (E/M) Current
Procedural Terminology (CPT) codes

Frequency of patient encounters receiving each E/M CPT code (99281–99285).
These represent a means of determining patient complexity based on meeting
certain documentation criteria.

Hospital admission Number of patient encounters in which an inpatient admission occurred

Efficiency metrics

Relative value units (RVU) Total number of work RVUs generated

Patients seen per hour Total number of patients seen divided by total number of hours worked in the ED
during PGY-3

ED, emergency department; PGY, postgraduate year.
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for hours worked and patient complexity. All analyses were
performed at the resident level.

To determine the relationship between ESI and PPH, we
first dichotomized ESI into high and low severity. High
severity included encounters from the third year of residency
that were labeled ESI 1 and 2 and low severity included
encounters that were labeled ESI 3, 4, and 5. The ESI 1
encounters were not separately analyzed as these are
relatively rare compared to the overall number of patient
encounters. We then calculated the odds of treating a patient
with a high-severity ESI. The relationship between CPT
codes and PPH was similarly calculated by dichotomizing
CPT intomore and less complex.More complex included the
highest complexity CPT code (99285), and less complex
included the remaining four codes (99281–99284). We did
not consider CPT code 99291 as only attendings can bill for
critical care, and there is significant variation within our
attending group in the use of critical care billing. Therefore,
we believed that this was less likely to be a resident-sensitive
metric. We similarly calculated the odds of treating a patient
with a more complex CPT. To assess significant differences
among PGY that could introduce bias, we used the
Kruskal-Wallis test and the Nemenyi procedure for
post-hoc comparisons.14

We used RVUs as a proxy for shift complexity and
regressed that as the response in a multivariable regression
model using PPH, PGY, and the interaction between PPH
and PGY as explanatory variables.

RESULTS
A total of 46 residents met inclusion criteria. One resident

was excluded who had a non-consecutive training period,
and another resident left the program prior to graduation at
the end of their PGY-1 year. Overall, 1.6%of the total patient
encounters were assigned 99291/99292 CPT codes and were
excluded from that analysis. An additional 17.6% of total
patient encounters, consisting of pediatric cases, were also
excluded, leaving a total of 178,037 patient encounters.
Average PPH data for the four included PGYs can be seen in
Table 2. The average ESI during the study period was 2.8.

Current Procedural Terminology
Adjusted for class year, a 50% increase in the odds of

treating a complex case was associated with the mean PPH
decreasing 7.42% (95% confidence interval [CI] 0.79–13.6%
reduction in mean PPH; P = 0.03). The relationship between
PPH and odds of treating a high-complexity case can be seen
in Figure 1.

Hospital Admission
Each 50% increase in odds of treating a case requiring

hospital or intensive care unit [ICU]/intermediate care unit
admission was associated with a 6.7% (95% CI 0.73–12%;
P = 0.03) reduction in mean PPH. The relationship between

PPH and odds of treating a case requiring admission can be
seen in Figure 2.

Emergency Severity Index
After controlling for PGY, there was no significant

relationship observed between PPH and the odds of treating
a high acuity case (P = 0.30).

Relative Value Units
The models suggested that each 0.1 point increase in PPH

is associated with a 262 unit increase (95% CI 157–367; P <
0.001) in average workRVUs generated, with the association
between average total RVU and PPH stable across the four
years. See Figure 3 for the relationship between RVUs
generated and PPH.

Table 2. Patients seen per hour data for class years 2017–2020.

Class year Academic year Mean PPH (95% CI)

2017 2014–2015 PGY-1 1.20 (1.13–1.28)

2015–2016 PGY-2 1.51 (1.42–1.61)

2016–2017 PGY-3 1.52 (1.43–1.62)

2018 2015–2016 PGY-1 1.11 (1.05–1.16)

2016–2017 PGY-2 1.50 (1.43–1.58)

2017–2018 PGY-3 1.45 (1.39–1.52)

2019 2016–2017 PGY-1 1.08 (1.03–1.13)

2017–2018 PGY-2 1.37 (1.31–1.44)

2018–2019 PGY-3 1.26 (1.21–1.32)

2020 2017–2018 PGY-1 1.01 (0.96–1.05)

2018–2019 PGY-2 1.33 (1.28–1.39)

2019–2020* PGY-3 1.09 (1.04–1.14)

*May have been impacted by the COVID-19 pandemic.
CI, confidence interval; PPH, patients seen per hour; PGY,
postgraduate year.

Figure 1. Relationship between odds of treating a high-complex
case and mean patients seen per hour during postgraduate year-3,
grouped by graduation year. Shaded regions represent 95%
confidence intervals.
CPT, Current Procedural Terminology.
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DISCUSSION
Residents seeing higher numbers of patients saw fewer

complex patients and fewer patients requiring an inpatient
admission. We believe this study is the first to examine the
association of patient complexity and acuity on the clinical
efficiency with which EM residents operate. As suggested by
cognitive load theory, we found that residents’ capacity to
pick up complex patients in this study was finite. More
complex patients and patients requiring admission may
impose more of a task load (eg, phone calls to consultants or
admitting physicians, review of records, or longer history-
taking) than patients with lower acuity. This greater
cognitive load could result in a decrease in PPH as
complexity goes up. This effect may be mitigated somewhat
by a variety of effective clinical practices, such as partnering
with nurses or assistance from their supervising attending.
However, more research is needed to determine whether
other factors, such as the incorporation of evidence-based
efficiency practices or adding scribes for documentation,may
affect resident efficiency.

Our data shows that PPH rises sharply between PGY-1
and -2 years and then plateaus between the PGY-2 and -
3 years. This finding is in line with previous literature.11

While the underlying cause of this finding is ultimately
unknown, it may be secondary to changes in focus that occur
between the latter years in training. For example, any further
increases in the ability of PGY-3 residents to see additional
patients over a PGY-2 resident may be offset by a focus on
departmental flow, instruction of junior learners, or simply
succumbing to “senioritis.” It is also possible that the most
senior residents preferentially selected the most critically ill
patients in the ED and the increased complexity of these
patients were the reason for the plateau.

We found no significant relationship between PPH and
ESI. However, there was a negative relationship when
evaluating PPH and CPT codes as well as the likelihood of
caring for a patient whowould need to be admitted. Thismay
be because ESI is assigned at the beginning of the patient’s
treatment course, whereas CPT designation and admission
decisions are made later in the patient’s course (or after the
conclusion of the encounter in the case of CPT). The ESI was
also treated as a binary variable for analysis, with ESI 3
treated as a low-acuity patient. However, many of these
patients may have a higher acuity illness; it is possible that
this dichotomization eliminated a true effect that would
otherwise have been seen. Therefore, it could reflect that ESI
could not be used to accurately estimate the amount of
resources and cognitive effort required to care for
these patients.15

While we did not analyze the relationship between patient
complexity and overall generation of RVUs, it remains an
interesting avenue for future research. While it makes
intuitive sense that the care of a single, more complex patient
would generate more RVUs than a single, less complex
patient, it is unknown whether RVU generation is balanced
by the increased amount of time and cognitive load these
patients often require. This was not done in the current study
as this would also have depended on hospital crowding,
which is a confounding variable we chose not to include.

Overall, our results suggest that the use of PPH as a
surrogate measure of patient efficiency may paint an
incomplete picture of resident performance. While the
current study did demonstrate a statistically significant
relationship between patient complexity and PPH, the
clinical significance is unclear. The required number of
patients seen during training represents a critically
unexplored area of residency training. Experiential learning
theory would suggest that seeing a greater number of patients
would result in a higher level of competence, but this may be
mediated by complexity or other factors. Residency
leadership teams who plan to evaluate their residents on their
ability to task switch between multiple patients (ACGME
Milestone PC7) may wish to explore the use of other markers
that may correlate with PPH. These may better capture the

Figure 3. The relationship between relative value units generated
and patients seen per hour during postgraduate year 3,
grouped by graduation year. Shaded regions represent 95%
confidence intervals.
RVU, relative value units.

Figure 2. Relationship between odds of a case resulting in
admission and mean patients seen per hour during postgraduate
year 3, grouped by graduation year. Shaded regions represent 95%
confidence intervals.
IMC, intermediate care unit; ICU, intensive care unit.

Western Journal of Emergency Medicine Volume 27, No. 1.1: January 202637

Harder, Better, Faster, Stronger Jewell et al.



complexity of the care provided, although further study is
required before this can be considered best practice.

LIMITATIONS
An important limitation of this study is its single-center

design. The results seen may be due to unique factors of the
study site and, therefore, may not be generalizable to other
sites. For example, the study site changed from a pod-based
model in 2019, which may have restricted the efficiency of
some residents, to a “free-for-all” model where residents
could assign themselves to new patients as soon as they were
ready. Additionally, there may have been subtle changes to
the patient population seen by the residents over the years, or
changes to the residency, that were not assessed in the current
study. For example, the final year of the study data included a
few months that were affected by the COVID-19 pandemic.
This would only have impacted a small portion of the final
year of training for the Class of 2020. However, it may have
led to the discrepancy seen in PPH between the Class of 2020
and the other included classes as seen in Figure 3. It is
interesting that this did not result in a substantial change in
RVUs generated. No specific documentation interventions
were implemented during this time andmay simply represent
general changes in documentation practices.

We did not factor in how patients who were taken in sign-
out would affect the utilized metrics. It is likely that residents
who were signed out patients requiring multiple additional
actions (such as consultation calls, procedures, etc) would
negatively impact their ability to take on new patients. These
cases were excluded because it would have been unfeasible to
account for how much additional work was required for
these patients. For example, some patients, even those who
were critically ill, may be signed out when all major
diagnostic and therapeutic interventions have already been
completed, and the patient is simply awaiting transfer to the
hospital floor.

We did not consider patients who were specifically
admitted to our step-down ICU units, or those who went
directly to the operating room.While the rate of admission to
these locations could certainly imply a level of complexity,
the way this is determined varies greatly between institutions
andwould have added a significant layer of complexity to the
current study. At our institution, we have two affiliated
hospitals that we can admit patients to, each with different
levels of capabilities and different criteria for ICU/stepdown
unit status. This represents an interesting avenue of
future study.

We also excluded patients assigned CPT codes 99291 and
99292 (which denote critical care) from our analysis of the
relationship between PPH and CPT codes. This was done as
critical care billing can only be done by the attending
physician, and documentation practices for this are variable
within our attending group. The overall percentage of
patients who received 99291 or 99292 CPT codes was only

6%. However, these patients were not excluded entirely and
would have been included in the analysis of other metrics
apart fromCPT. As stated earlier, the use of multiple metrics
in this study was designed to overcome limitations in
individual metrics alone.

It is possible that the presence of triage physician during
peak hours of patient arrival may have impacted the metrics
used in this study. While this was not specifically controlled
for, the triage physician team primarily sees only the lowest
acuity patients (eg, simple laceration repairs, ankle sprains,
needlestick injuries) and was felt to not have a big impact on
our chosen metrics. We did not wish to exclude shifts in
which the triage physician was present as this timeframe
represents the highest patient census in our ED. If an impact
occurred, this would be expected to decrease the magnitude
of the relationship between PPH and the chosen
variables. Despite this, a significant effect was
still demonstrated.

Finally, this numerical data does not completely
encapsulate other factors that would influence a resident’s
overall efficiency. These factors could include their clinical
abilities and medical knowledge. Because of this, we caution
residency programs from looking at the variables
investigated in this study in isolation when assessing their
own trainees.

CONCLUSION
Residents caring for higher numbers of patients per hour

were associated with fewer complex patients and patients
who required inpatient admission.
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Introduction: Emergency department boarding has escalated to a crisis, impacting patient care,
hospital finances, and physician burnout, and contributing to error. No prior studies have examined the
effects of boarding hours on resident productivity. If boarding reduces productivity, it may have negative
educational impacts. We investigated the effect of boarding on resident productivity as measured by
patients per hour and hypothesized that increased boarding leads to decreased productivity.

Methods: This was a retrospective study at a quaternary, urban, academic Level I trauma center from
2017–2021 with a three-year emergency medicine residency of 10–12 residents per year and annual
volumes of 80,000–101,000. Boarding was defined as the time between an admission order and the
patient leaving theED.We created amultivariablemixedmodel with fixed covariates for year,month, day
of week, resident experience, shift duration, total daily ED patients, and with residents as repeated
measures. The effect of boarding was estimated after covarying out all other factors.

Results: All variables included in the model were significantly associated with changes in productivity.
Resident experience has the largest effect such that for each month of residency experience, a resident
adds 0.012 patients per hour (95% confidence interval [CI] 0.010–0.014). Isolating the effect of boarding
demonstrated that for every additional 100 hours of boarding, a resident’s productivity decreased by
0.022 patients per hour (95% CI 0.016–0.028). In the study, the median daily boarding was 261 hours; if
this were eliminated (assuming a resident completes 100 10-hour shifts annually), a resident could be
expected to see 56.9 more patients per year (95% CI 40.7–73.1).

Conclusion: Hospital boarding significantly reduces resident productivity as measured by patients
per hour. Further studies are warranted to determine the educational impact. [West J Emerg Med.
2025;26(1)53–61.]

INTRODUCTION
Emergency department (ED) boarding (defined as

patients admitted to the hospital but remaining in the ED)
has reached critical levels and has been declared a crisis by

the American College of Emergency Physicians.1 The scope
of the crisis is daunting with effects on patient care, errors,
physician burnout, hospital economic stress, and ambulance
diversion.2 Increased ED boarding also leads to increases in
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medication errors, time to antibiotics, time to percutaneous
coronary intervention for patients with myocardial
infarction, time to care for patients with acute stroke, patient
mortality, and risk-adjusted hospital spending, and has
effects on all levels of acuity.3–10

Within the context of boarding, EDs must also provide
sound educational training involving both quality and
quantity of patient experiences. Residency programs seek to
improve efficiency and productivity in their residents
throughout their training. Many variables have been
associated with resident productivity including time of shift,
shift length, and resident experience.11–13 There are,
however, few studies that evaluate the effect of ED crowding
and boarding time on the effect of emergencymedicine (EM)
resident productivity.14 If boarding decreases the number of
patients seen during a residency, there may be an impact on
resident education.

In this study we aimed to investigate the effect of boarding
on EM resident productivity as measured by patients per
hour. We hypothesized that increased hospital boarding
would result in decreased resident productivity.

METHODS
Study Design and Setting

This was a retrospective study conducted at the Virginia
Commonwealth University Health System, the only
comprehensive Level I trauma center in Richmond, VA.
During the study period from January 2017–June 2021, the
total patient volumes ranged from 80,000–101,000 per year.
On average, 30% of patients were admitted to the hospital, of
whom 5% went to the intensive care unit. Patients <18 years
of age constituted 22%of the total volume. The department is
staffed with board-certified emergency physicians, and
during the study period 81% of patients were seen by a
resident. The remaining non-resident cases were seen by
advanced practice practitioners (APP) in a low-acuity area of
the ED or by attending physicians and were not included in
the study. Throughout the study there was no change in this
staffing model such that APPs were never competing for the
same patients as residents. The department has 76 beds with
35 in an acute area, 10 in trauma/resuscitation, 10 in a mid-
track area, 16 in a pediatric department, and five in a
fast-track zone.

Our residency program is three years in length, and class
sizes ranged from 10 residents in 2017 to 12 residents in 2021.
During postgraduate years (PGY)-1, 2, and 3, residents work
in the ED for 26 weeks, 29 weeks, and 35 weeks, respectively.
Resident shift lengths varied from 9–12 hours with the most
typical shift being 10 hours. On average, each 24-hour period
had a total of 137 hours of resident coverage in overlapping
shifts. The EM residents saw patients in all Emergency
Severity Index (ESI) categories and were the primary
physicians for all emergent patients (ESI 1 and 2). Residents
cared for patients in all areas of the ED other than the

low-acuity area. All residents staff patients directly with an
attending physician without oversight by a more senior
resident; therefore, the productivity numbers
for residents in all three years of training are independent.

The study was granted exempt status by the Virginia
Commonwealth University Institutional Review
Board (HM20024717).

Selection of Participants
Data from all patients evaluated by an EM resident was

captured in a database, and in conjunction with scheduling
data it was used to determine the average number of patients
per hour. Only EM residents were included. The study period
was selected as this was the maximum amount of time for
which data was available prior to the hospital switching to a
new electronic health record. As the database was initially
created to provide feedback to residents, certain data was
removed and not available to us for analysis. Information
from the first month of EM for each resident was not
provided, and due to initial effects from the COVID-19
pandemic, data from April–July 2020 was not included.

Measurements
We combined three databases for analysis: the patient

database of all ED encounters; the resident scheduling
database; and the hospital boarding database.

Population Health Research Capsule

What do we already know about this issue?
Emergency department boarding negatively
impacts patient care, hospital efficiency, and
physician well-being.

What was the research question?
Does increased ED boarding reduce
emergency medicine resident productivity,
as measured by patients per hour?

What was the major finding of the study?
For every additional 100 hours of ED
boarding, a resident’s productivity decreased
by 0.022 patients per hour (95% CI
0.016–0.028); a resident sees 57 fewer
patients per year due to boarding.

How does this improve population health?
Understanding the negative effects of
boarding on productivity may help policy
makers find solutions to improve patient flow,
patient care, resident education, and overall
health outcomes.
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During the study period, the EM residency program
received monthly, system-generated reports listing the
unique patient identifier, name of the resident assigned to
care for the patient, the ESI acuity level, the date/time of first
contact and check out, and the disposition. The resident
assignment was derived from tracking board data, and in
scenarios where multiple residents were assigned to a patient
encounter, only the first resident assigned was credited for
each unique patient encounter. The EM residents were
scheduled for 9-hour, 10-hour, or 12-hour shifts during the
study period. All non-EM residents and staff were excluded
from the patient database.

Boarding data was reported daily from hospital analytics.
The number of hours of boarding was defined as the time
between an admission order andwhen the patient left the ED.
Boarding hours was selected as this was the variable available
to us from the hospital analytics database.

Outcomes
We designed a model to isolate the effects of ED boarding

on resident productivity as measured by patients per hour.
Patients per hour was defined as the total number of new
patients seen during the shift divided by the duration of the
shift in hours. The covariates were chosen from those found
in previous studies to be related to resident
productivity.11,13,15,16 These included year,month, day of the
week, cumulative residency months in training, shift
duration, total patients per day, and boarding. Months in
training was chosen as a continuous covariate to delineate
resident experience rather than the rough classification of
PGY-1, -2, or -3 based on the observation that resident
productivity begins low in the PGY-1 year, increases in the
PGY-2 year, and then plateaus. This monthly experience
variable was modeled using cubic regression.

Analysis
We described the data using counts and percentages.

Patients per hour was modeled using a multivariable mixed
model, with covariates defined as fixed effects and residents
as repeated measures. We used an autoregressive (AR1)
covariance structure to account for the dependence between
repeated measures. The fixed effects were year (reference=
2019), month (reference= 12), day of the week (reference=
Thursday), resident month in training (centered on 18), total
patients per day/100, shift duration, and daily boarding
hours/100.We chose the year 2019 as a reference as it was the
last full year of data prior to the start of the COVID-19
pandemic. December was chosen as it aligns with the 18th

month of residency, which is when productivity plateaued in
ourmodel. Thursdaywas selected as it is thought to represent
the day with the most ideal flow since it avoids weekends,
Monday, and Friday patient surges, as well as Wednesday
morning didactics when EM residents are not working
clinically. The total patients per day, shift duration, and

boarding hours were referenced at the median values in
our dataset.

We estimated the effect of boarding from the marginal
regression model after covarying out all other factors.
Estimates are described using 95% confidence intervals. All
data management and analysis were performed using SAS
software (version 9.4 and JMP Pro version 17.2 (SAS
Institute Inc, Cary, NC).

RESULTS
Characteristics of Study Subjects

During the study period, 263,058 patients were seen in the
ED by 601 clinicians including the 80 EM residents studied.
During the 49 months studied between 2017–2021, EM
residents were scheduled to 16,949 shifts and were assigned
188,685 patients (Table 1). Total daily patient volume varied
considerably during this time (mean 177, SD 26, range

Table 1. Characteristics of the emergency department residents’
shifts and patients evaluated (January 2017–June 2021).

Characteristic Shifts N Patients N (%)

Total 16,949 188,685

Year

2017 3,496 44,119 (23)

2018 3,955 47,569 (25)

2019 (11 months)* 4,053 47,035 (25)

2020 (8 months)† 3,101 29,191 (15)

2021 (6 months) 2,344 20,771 (11)

Month

1- January 1,909 21,052 (11)

2- February 1,576 18,004 (10)

3- March 1,680 18,901 (10)

4†- April 1,302 15,229 (8)

5†- May 1,371 16,385 (9)

6†- June 1,337 15,191 (8)

7†- July 820 10,129 (5)

8- August 1,560 15,543 (8)

9- September 1,376 14,741 (8)

10- October 1,431 15,299 (8)

11*- November 1,062 11,639 (6)

12- December 1,525 16,572 (9)

Day of week

Sunday 2,249 25,887 (14)

Monday 2,679 29,099 (15)

Tuesday 2,756 29,504 (16)

Wednesday‡ 1,989 21,970 (12)

Thursday 2,601 27,874 (15)

(Continued on next page)
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88–263). As indicated in the table, the ED experienced a
patient count variability that changed across years, months,
days of the week, shifts, and PGY level. Of all 188,167
patients seen by EM residents, 40% were admitted.

Boarding hours per day varied considerably (mean 281,
SD 127, range 50.8–914.4; Figure 1). The hospital
information system calculated boarding hours daily;
however, across the 1,490 days studied, there were six
impossible (negative) values and nine very low values. Low
values were identified by large residuals in the multiple
regression model. Rather than treating these as missing
values, we used a multiple regression model to impute the
15 values in question.

Main Results
All the factors in the repeated-measures mixed-model

were significant (P < 0.001). Table 2 shows the estimated
effect of each term in the model. The joint effect of all the
factors on resident productivity is shown in Figure 2. These
profile plots show the marginal model predicted value of
resident productivity on the vertical axis across all the
covariates on the separate horizontal axes. The importance

of a factor is visualized by the steepness of the
prediction trace.

Isolating the effect of boarding demonstrated that for
every additional 100 hours of daily departmental boarding,
individual resident productivity decreased by 0.022 patients
per hour (95% confidence interval [CI] 0.016–0.028, Table 2).
In the reference standard scenario, a resident could be
expected to see 1.10 patients per hour with boarding at the
daily median (261 hours) but could see 1.15 patients per hour
if boarding were eliminated (Figure 2, Panel C). Table 3
shows how resident productivity was degraded by boarding
across the range of values seen at our institution. A resident
would see 1.14 patients per hour when boarding was at the
lowest in the study compared to 0.95 patients per hour at the
maximum level of boarding seen in the study, which is a
difference of 0.19 patients per hour (95% CI 0.15–0.22).
Assuming a resident completes approximately 100 shifts a
year that are of 10 hours duration and boarding was
eliminated, then a resident could be expected to see 56.9more
patients per year (95% CI 40.7–73.1). This would represent a
5% increase in patient volume per resident annually.

Resident experience has the largest effect on resident
productivity. Resident productivity was low initially at 0.5
patients per hour (95%CI 0.46–0.54) by the secondmonth of
training (Figure 2). Improvement was initially rapid to 0.75
patients per hour at seven months, then plateaued near the
18-month point (1.10 patients per hour) to finally reach 1.12
patients per hour at the end of the 36 months (95% CI
1.08–1.17). When evaluating our data by PGY level, our

Figure 1. Boarding across study years.
Line set at median boarding hours across the entire study period
(261 hours/day).
Each box plot represents a month (line=median, box= 25th to 75th

quartile, whiskers= typical extremes, circles= outliers).
Note: April 2020–July 2020 hours are not available as they
correspond to the beginning of the COVID-19 pandemic.

Table 1. Continued.

Characteristic Shifts N Patients N (%)

Friday 2,525 28,785 (15)

Saturday 2,150 25,566 (14)

Shift

7 AM to 5 PM 1,688 16,332 (9)

7 AM to 7 PM 180 2,512 (1)

9 AM to 7 PM 2,546 28,306 (15)

12 PM to 10 PM 3,386 38,586 (20)

2 PM to 12 AM 2,470 28,631 (15)

3 PM to 12 AM 3,553 41,138 (22)

9 PM to 7 AM 3,126 33,180 (18)

PGY

PGY-1§ 5,162 44,817 (24)

PGY-2 4,756 57,447 (30)

PGY-3 7,031 86,421 (46)

Disposition

Admitted 74,663 (40)

Discharged 114,022 (60)

*November 2019 was excluded as the hospital information
management system was down.
†April 2020 through July 2020 was excluded due to COVID-19 and
hospital changes.
‡Wednesdays mornings are resident didactics.
§The first month of a residency was excluded (orientation month).
ESI, Emergency Severity Index; PGY, postgraduate year.
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PGY-1 residents saw 0.75 per hour, PGY-2 residents saw
1.10 patients per hour, and PGY-3 residents saw 1.12
patients per hour.

Total patients per day presenting to the ED was the next
most important factor in resident productivity. For every 100
new patients presenting to the ED, an individual resident

would be expected to add 0.40 patients per hour (95% CI
0.37–0.43). The median value for daily total patient volume
was 177 patients per day, but a low-volume day at the 10th

percentile (143 total patients) resulted in a corresponding
decrease in resident productivity to 0.96 patients per hour
(95% CI 0.92–1.00). For a high-volume day at the 90th

Table 2. Multiple regression results predicting new patients per hour per resident for each variable.

Effect Estimated new patients per hour Standard error 95% CI

Intercept 1.0957 0.0173 1.0618 to 1.1297

Year

2017 0.1501 0.0122 0.1262 to 0.1740

2018 0.0837 0.0117 0.0608 to 0.1065

2019 [reference]

2020 −0.0641 0.0137 −0.0909 to −0.0373

2021 −0.1682 0.0156 −0.1987 to −0.1377

Month

1- January 0.0635 0.0172 0.0298 to 0.0972

2- February 0.0776 0.0182 0.0420 to 0.1133

3- March 0.0498 0.0181 0.0144 to 0.0852

4- April 0.0840 0.0197 0.0453 to 0.1227

5- May 0.0750 0.0196 0.0366 to 0.1133

6- June 0.0585 0.0201 0.0191 to 0.0979

7- July −0.0077 0.0219 −0.0507 to 0.0353

8- August 0.0550 0.0185 0.0188 to 0.0912

9- September 0.0654 0.0187 0.0288 to 0.1021

10- October 0.0487 0.0184 0.0127 to 0.0847

11- November 0.0486 0.0199 0.0095 to 0.0876

12- December [reference]

Day of the week

Sunday 0.0587 0.0118 0.0357 to 0.0818

Monday −0.0312 0.0118 −0.0542 to −0.0082

Tuesday 0.0122 0.0110 0.0094 to 0.0338

Wednesday 0.1094 0.0123 0.0854 to 0.1334

Thursday [reference]

Friday 0.0475 0.0109 0.0261 to 0.0688

Saturday 0.1182 0.0120 0.0948 to 0.1417

Resident months (linear)* 0.0122 0.0010 0.0101 to 0.0142

(quadratic) −0.0011 0.0000 −0.0012 to −0.0010
(cubic) 0.00003 0.00001 0.00002 to 0.00004

Total patients per day (per 100 patients)* 0.4021 0.0165 0.3697 to 0.4344

Shift duration* −0.1277 0.0070 −0.1413 to −0.1140

Boarded (per 100 hours)* −0.0218 0.0032 −0.0280 to −0.0156

The mixed-model also included resident as a repeated-effect with an AR(1) covariance structure.
*Continuous covariates were referenced to the median value. Median resident month= 18, total patients per day/100= 1.77,
shift duration= 10 hours, boarded hours/100= 2.61.
CI, confidence interval.
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percentile (210 patients), resident productivity increased to
1.23 patients per hour (95% CI 1.19–1.26).

Resident productivity also changed based on the
year, shift duration, and day of the week. Resident

productivity was highest in 2017 at 1.25 patients per hour
(95% CI 1.21–1.28) and steadily decreased to the 0.93
patients per hour seen in 2021. Resident productivity for a
nine-hour shift was predicted to be 1.21 patients per hour

Figure 2. Multiple regression results predicting new patients per hour per resident for each variable.
All values (year, month, day of week, EM resident months, total patients, shift duration) inmodel held at reference standards with adjustments
to boarding (last panel of each graph). Expected patients per hour in each scenario is indicated by the red number in the Y axis with 95%
confidence intervals in blue. As boarded hours change (last panel of each graph) so do patients per hour (red number to left of each graph) in
each of the three scenarios (A: Median boarding of 261 hours. B: Reducing boarding by 100 hours. C: Eliminating boarding hours.)

Table 3. Estimated resident productivity by boarding hours.

Cutoff Boarded (hours) Estimated patients per hour Standard error 95% CI

Maximum 914 0.954 0.027 0.900 to 1.007

75th percentile 351 1.076 0.018 1.042 to 1.111

Median 261 1.096 0.017 1.062 to 1.130

25th percentile 189 1.111 0.017 1.077 to 1.146

Minimum 51 1.141 0.018 1.105 to 1.178

No boarding 0 1.153 0.019 1.115 to 1.190

Marginal estimates from the mixed model with the following factors held constant: year= 2019, month= 12, day of the week= 5 (Thursday),
resident month in training= 18, total patients per day/100= 1.77, shift duration= 10 hours.
CI, confidence interval.
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(95% CI 1.19–1.26), whereas for a 12-hour shift it was
predicted to be 0.84 patients per hour (95% CI 0.80–0.89).
Saturdays and Wednesdays averaged approximately 1.21
patients per hour, Sundays, and Fridays approximately 1.15
per hour, and Mondays, Tuesdays, and Thursdays 1.10
patients per hour.

Month-to-month variability had the smallest effect on
resident productivity. Compared with the other months, July
and December had lower resident productivity (1.09 vs 1.16
patients per hour).

DISCUSSION
To our knowledge, this is the first study to demonstrate

that there is a significant reduction in resident productivity
(measured as patients per hour) due to hospital boarding in
the ED. In our model, this resulted in a decrease of 0.022
patients per hour (95% CI 0.016–0.028) for every 100 hours
of daily boarding. While performed at a single institution,
our dataset broadly aligns with multiple studies previously
completed regarding resident productivity. In our study, we
analyzed resident experience as the number of months in
training rather than divided into PGY level. This was based
on our observation that productivity rapidly increased
during the PGY-1 year and then plateaued in the middle of
the PGY-2 year.

When evaluating our data by PGY level, our PGY-1
residents saw 0.75 patients per hour, PGY-2 residents saw
1.10 patients per hour, and PGY-3 residents saw 1.12
patients per hour. Prior studies have demonstrated similar
patterns with PGY-1 to -3 residents seeing between 0.79–0.81
patients per hour, 1.05–1.2 patients per hour, and 1.22–1.27
patients per hour, respectively.17–19 A study by Henning et al
showed rapid progression from PGY-1 to PGY-2 year and
then gradual progression in PGY-3 year but was based on
patients per day.20 Similarly, a study by Turner-Lawrence
and Todd saw increasing productivity from 1.2 patients per
hour to 1.5 patients per hour to 1.6 patients per hour by
PGY-1 to -3 residents, respectively.13 While these
productivity numbers are higher than those in our study, the
authors did not adjust for additional variables.

In a more comparable study, Kirby et al reported the
efficiency of EM residents during ED crowding.14 The
authors used the National Emergency Department
Overcrowding Study (NEDOCS) scoring system to
categorize states in the ED as not crowded, crowded, and
overcrowded. They found that resident productivity
measured as new patients per hour increased initially in all
year groups as the ED transitioned from not crowded to
crowded, but then remained stable when transitioning from
crowded to overcrowded. While the NEDOCS score uses a
measure of ED boarding (the waiting time of the longest
admitted patient), it does not include total patient boarding
hours as in our study. Our study more directly examines the
effect of boarding (one element of crowding) on resident

productivity. The paradoxical increase in resident
productivity in the Kirby study may have been due to an
increased number of patients presenting to the ED, which
could have increased the NEDOCS score. Our study
demonstrated that resident productivity increased with
higher patient volumes, and including this in our model
allowed us to better isolate the effect of boarding.

According to a study by the Academy of Administrators
in Academic Emergency Medicine and the Association of
Academic Chairs of Emergency annual benchmark survey,
boarding times have dramatically increased since the
COVID-19 pandemic.21 By the end of their study period, the
median number of boarding hours per month was 11,480,
which approximates to 382 hours of daily boarding. In our
study, which includes a pre-pandemic period, the median
daily boarding was 261 hours, suggesting that boarding is
likely worsening over time and is a problem at many
academic medical centers.

The educational impact of decreased patient volumes
caused by boarding is uncertain. It is reasonable to expect
that residents seeing fewer cases may lose valuable learning
opportunities, but this has not been well studied and no firm
numbers exist to suggest a threshold at which education
suffers. Prior authors have surveyed residents regarding a
perceived decrease in education during crowding.22,23 These
studies concluded that residents did not perceive a difference
in education during these times, but they used differing
measures of crowding, were survey-based, and
underpowered. Educators may switch to different models of
teaching during periods of high boarding, leading to
residents perceiving a less deleterious effect.24

Others have postulated an educational Starling effect
whereby some boarding allows supervising physicians more
time to teach, but at some point there are diminished returns
as fewer new patients become available to discuss.25 A more
recent study was conducted during the current boarding
epidemic; the authors surveyed EM program directors
regarding their perceptions of the impact of boarding on
resident training.26 In this study, 80% of the respondents felt
that boarding negatively affected resident education,
especially in the domains of managing department
throughput and managing high volumes of patients per
resident. While survey-based in nature, the study results
broadly aligns with the prior studies in this area.

Theoretically, residents who see fewer cases may lose
valuable learning opportunities. While the components of
Bloom’s domains of educational activities can be learned via
different modalities of instructional techniques, clinical
experience allows for the linking of knowledge to skills and
then to attitudes/emotions.27 By decreasing a learner’s
exposure to patients, one could argue that residents may lose
valuable experiential learning opportunities. While some of
these can be replicated in simulation or case-based
discussion, other skills cannot and are best learned via hands-
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on, experiential learning encounters. Experiential learning
theory, as described by Kolb, highlights the importance of
real-life experience and the influence this has on learning.28

Unlike traditional learning and instructional methodology
that focuses on rotememorization, experiential learning is an
active process where residents are engaged in concept
transformation through action as well as reflection on their
experiences and patient encounters.

This learning theory also emphasizes principles of adult
education in which prior learning experiences can be
leveraged to create more meaningful and relevant
educational experiences.29 Additionally, decreasing patient
interaction may also affect residents’ application and
translation of knowledge into practice. Behavioral learning
theory emphasizes learning through interactions with the
environment where reinforcement and feedback can
encourage modification of behaviors. By incorporating
behavioral learning strategies, medical education can foster
not only technical competencies but also the development of
professional habits such as effective communication between
team members and patients.30

LIMITATIONS
This study has several limitations. This was a single-center

study that took place in a high acuity, quaternary-care center
that also experiences high levels of boarding, whichmay limit
generalizability to other centers. The database that captured
the resident patient assignment was based on tracking board
data andmay have occasionally miscredited a resident with a
patient encounter; however, as the dataset was large and
involved multiple years with complete datasets for three full
classes of residents this is unlikely to have greatly influenced
the data. Our resident class size did increase during the
2021 year and thus could theoretically have decreased the
number of patients available per resident. While we did not
study that directly, it is unlikely to have impacted the data
greatly as the additional residents allowed for the creation of
an outside rotation at a free-standing emergency center and,
therefore, resident staffing hours stayed generally consistent
at the study site.

Our model did not include a measure of patient acuity as a
covariate. While the ESI category and disposition were
recorded for each patient, we did not feel there was a reliable
way to convert this data into a meaningful measure of hourly
acuity that influenced the amount of time a resident might
dedicate toward patient care. For example, an ESI-1 patient
who is admitted for an ST-segment elevation myocardial
infarction may stay in the department for 15 minutes leaving
the bed open for a new patient, while an ESI-3 patient
requiring a workup for abdominal pain including imaging
who is discharged may occupy a room and a resident for
multiple hours. Since our dataset was large, it was assumed
that all residents would be exposed equally to the samemix of
acuities on individual shifts, by the end of their residency

and thus limit the effect on the data. Additionally, recent
studies have called into question the accuracy of the
ESI.26,27 A prior study on resident productivity did not
show a correlation between ESI and clinician
disposition times.14

Our study also included data from the COVID-19
pandemic, which affected patient volumes and ED boarding.
The dataset we used was initially meant for reporting
individual residents’ productivity measures, so data from the
first few months of the pandemic was not available for our
current study. This likely served to decrease the effect of the
initial pandemic response on our data. Just prior to the
pandemic our ED had seen a growth in patient volumes from
87,000 patients per year to a peak of 101,000 patients per
year, which was followed by a rapid decline to 83,000 a year
in the 2021–2022 year. The volumes did slowly rise after the
study period. This may have influenced some of the data
from our later resident-year groups and served to
decrease productivity.

Our measure of boardingmay also have limitations. Total
boarding hours per day was the variable available from our
hospital analytics department. The number of boarded
patients per day may have provided different data. For
example, in our model a single behavioral health patient
boarding for 20 hours from one day would be
indistinguishable from 20 patients boarding in 20
individual rooms for a single hour each. As the dataset is
large, and all residents were exposed to the same conditions
throughout their time, it is unlikely any one resident’s data
(or the trend) would be affected based on these types
of outliers.

CONCLUSION
We found a significant reduction in resident productivity

as measured by patients per hour during periods of increased
boarding. Further studies are warranted to determine the
educational impact of these findings.
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Introduction: The utility of the three-part bedside oculomotor exam HINTS (head impulse test,
nystagmus, test of skew) in the hands of emergency physicians remains under debate despite being
supported by the most recent literature. Educators historically lack consensus on how specifically to
teach this skill to emergency medicine (EM) residents, and it is unknownwhether and how EM residency
programs have begun to implement HINTS training into their curricula. We aimed to characterize the
state of HINTS education in EM residency and develop a needs assessment.

Methods: In this cross-sectional study, we administered a survey to EM residency directors, the themes
of which centered around HINTS education perceptions, practices, resources, and needs. We analyzed
Likert scales with means and 95% confidence intervals for normally distributed data, and with medians
and interquartile ranges for non-normally distributed data. Frequency distributions, means, and standard
deviations were used in all other analyses.

Results: Of 250 eligible participants, 201 (80.4%) responded and consented. Of the 192 respondents
providing usable data, 149/191 (78.0%) believed the HINTS exam is valuable to teach; 124/192 (64.6%)
reported HINTS educational offerings in conference; and 148/192 (77.1%) reported clinical bedside
teaching by faculty. The most-effective educational modalities were clinical bedside teaching, online
videos, and simulation. Subtopic teaching struggles with regard to HINTS were head impulse test and
test-of-skew conduction and interpretation, selection of the correct patients, and overall HINTS
interpretation. Teaching barriers centered around lack of faculty expertise, concern for poor HINTS
reproducibility, and lack of resources. Leadership would dedicate a mean of 2.0 hours/year (SD 1.3
hours/year) to implementing a formal, standardized HINTS curriculum.

Conclusion:Despite controversy surrounding the utility of theHINTSexam inEM,most residencydirectors
believe it is important to teach. This needs assessment can guide development of formal educational and
simulation curricula focusing on residency directors’ cited HINTS exam educational struggles, barriers, and
reported most-effective teaching modalities. [West J Emerg Med. 2025;26(1)70–77.]
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INTRODUCTION
Background

Posterior stroke presenting with dizziness is misdiagnosed
by emergency physicians (EP) in 35% of cases,1 which can
lead to severe debilitation and sometimes death.2

Paradoxically, of patients discharged from the emergency
department (ED) with a diagnosis of dizziness or vertigo,
only 1 in 500 is diagnosed with a stroke within the first
month.3 With advances in stroke treatment modalities, it
makes sense that there is heightened emphasis on detection.
In 2013, the annual cost of imaging for acute dizziness in
United States EDs was nearly $4 billion.4Much of this cost is
due to utilization of non-contrast computed tomography
(CT) of the head5 despite its low sensitivity for detecting
posterior fossa stroke (mean 41.8%, 95% confidence interval
30.1–54.4%)6 and the low lifetime cost-effectiveness
compared to magnetic resonance imaging (MRI).7

Specifically, it is estimated that over $1 billion per year is
wasted on inappropriate CT imaging for patients with
dizziness/vertigo.8

A worldwide survey of EPs published in 2008 found that
the development of a better clinical decision rule for
identification of central vertigo was the second highest
clinical priority for participants.9 Management of dizziness
and vertigo is included in the Joint Task Force Emergency
MedicineModel of Clinical Practice,10 and EPs are expected
to diagnose andmanage patients with these chief complaints.
It is, therefore, incumbent upon EM residency programs to
provide adequate education and training on dizziness and
vertigo. However, a 2005 study found that only 35% of EM
residency programs required a clinical neurology or
neurosurgery rotation, and an annual mean of 12 hours (of
280 total didactic education hours) was dedicated to
neurologic emergencies.11 It is unknown how much of this
time is devoted specifically to dizziness and vertigo, or
exactly what is being taught regarding appropriate history,
physical, and diagnostic workup recommendations.

The clinical HINTS exam (head impulse test, nystagmus,
test of skew)12 is a three-part bedside oculomotor exam with
diagnostic accuracy for central vertigo similar to that ofMRI.
A 2023 Cochrane Review of 12 studies and 1,890 participants
found the clinical HINTS exam to be 94% sensitive and 87%
specific.13 This exam may be appealing to the EP because it is
purported to be a rapid and low-cost bedside evaluation.
However, literature suggests that its diagnostic accuracy has
fallen short for EPs using theHINTS exam in clinical practice,
with findings suggesting that the reasons are application to
inappropriate patients (eg, those without acute vestibular
syndrome and nystagmus) and difficulty in interpreting head
impulse test (HIT) results.14,15 In addition, the literature has
shown poor inter-rater reliability among EPs using the
HINTS exam.16 With these concerns in mind, two other
clinical decision tools have since built on HINTS principles.
The first is the HINTS “plus” tool, which adds a hearing test

(95.3% sensitive and 72.9% specific).13 The second is the
STANDING (spontaneous nystagmus, direction, head
impulse test) algorithm, which uses two parts of the HINTS
exam and additional physical exam maneuvers (93–100%
sensitive and 72–94% specific).17–19

The 2023 American College of Emergency Physicians
(ACEP) Clinical Practice Guideline offers specific HINTS
exam recommendations and cautions: “Before employing a
maneuver such as HINTS, physicians should have sufficient
education to perform the technique; not using tools such as
HINTS may lead to excessive testing and admission; and
incorrect implementation may lead to an increased risk of
misdiagnosis.”20 In addition to ACEP’s recommendations,
in 2023,the Society for Academic Emergency Medicine
released Guidelines for Reasonable and Appropriate Care in
the Emergency Department (GRACE-3): Acute Dizziness
and Vertigo in the EmergencyDepartment. They had similar
recommendations that EP education should involve the
following : “receive training in the HINTS exam; use the
HINTS exam (once properly trained) in patients with
nystagmus; and consider the HINTS exam as the first-line
test over MRI (if a HINTS-trained clinician is
available).”21,22 The authors of GRACE-3 also
acknowledged a discordance in that most EPs have not
received special training in the use of the HINTS exam. This

Population Health Research Capsule

What do we already know about this issue?
When properly used, the HINTS exam has high
diagnostic accuracy for central causes in dizzy
patients, but the state of HINTS education in
(EM) is inadequately characterized.

What was the research question?
What are program leadership perceptions,
educational practices, and barriers to
teaching HINTS in EM residencies?

What was the major finding of the study?
78.0% of program leaders believe the 3-part
oculomotor exam is valuable to teach,
and 64.6% offer formal HINTS
education sessions.

How does this improve population health?
Teaching HINTS to EM residents requires
improved curricula, resources, and faculty
expertise. Better education may help translate
promising HINTS literature into
clinical practice.
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lack of special training may have led to the HINTS testing
inaccuracies reported in the recent literature.14,15 This begs
the question of which, if any, educational tactics have
been effective.

From the recent GRACE-3 guidelines21 and releases by
EM societies,10,20 there is a clear call for EM HINTS
education and HINTS exam integration into the EM clinical
arena. However, the current state of HINTS exam
acceptance, education, and training is unclear. If HINTS
curricular implementation has occurred, information about
the needs, barriers, teaching struggles, and educator
perspectives may add further weight to the argument for our
specialty’s overall acceptance of the HINTS exam.

Importance
The standard of care for the ED evaluation of dizzy

patients may be evolving to embrace the HINTS exam, but
translation of the literature to clinical practice remains
unclear. It is also unclear what proportion of EPs have been
adequately trained in the use of the HINTS exam.
Furthermore, residency programs may lack the faculty
expertise, time and funding to add new items such as HINTS
education to their curricula. Programs that have adopted the
societal guidelines addressing the HINTS exam may have
already adjusted their didactic and simulation content.
Supporters of the HINTS exam will recognize the
importance of a needs assessment with regard to residency
efforts and perceived challenges and barriers to dizziness
evaluation and HINTS education. Skeptics will find the
knowledge of current HINTS teaching paradigms useful to
determine their own practice and the potentially evolving
standard of care.

Goals of This Investigation
While recent research supports a need for change in our

ED clinical practice, it has yet to be assessed whether these
ideas are currently being taught within EM residency
programs, and if so, how they are being taught. Our goal in
this investigation was to assess the current United States EM
residency program leadership perspectives, teaching
paradigms, teaching barriers, and future needs for
implementing educational curricula on assessment of the
dizzy patient, with a particular focus on the HINTS exam.
The results of this educational needs assessment can serve to
guide and refine the construction of educational resources
including didactic and simulation modalities.

METHODS
Study Design and Setting

This was a cross-sectional observational study in a virtual
setting. Participants were offered no incentives, there was no
funding, and the study was institutional review board-
approved as exempt. An electronic survey was administered
to EM residency directors between April 6–July 13, 2023.

The study was conducted in compliance with STROBE
(Strengthening the Reporting of Observational studies in
Epidemiology) cross-sectional reporting guidelines.23

Selection of Participants
Included were current program directors for categorical

EM residency programs in the US. Excluded were program
directors from residency programs that received initial
accreditation from the Accreditation Council for Graduate
Medical Education on or after January 1, 2020. The rationale
for this exclusion was that new programs were less likely to
have administered an entire educational curriculum cycle.
The target population included 250 program leaders (one
from each eligible program). Program director contact
information was obtained from medical society databases
and residency program websites. While both work and
personal emails were often publicly available, we prioritized
making contact via work emails. See Appendix A for the
participant recruitment message.

Survey Development
The survey instrument was developed, tested, and

validated using a rigorous process with close guidance and
leadership from seasoned national medical education experts
via a formal Medical Education Research Certification
program through the Council of Residency Directors in
Emergency Medicine. We followed the systematic, seven-
step protocol for developing medical education research
questionnaires described by Artino et al.24 Formal focus
groups were used to propose, discuss, and rework survey
items using an iterative process until consensus was reached
regarding face validity and internal consistency. The survey
was piloted by a group of 20 members of the nonprofit
medical education alliance ALL NYC EM (consisting of EP
medical educators, residency leadership members, and
resident education fellows) for feedback on clarity and
usability. The sole consensus recommendation was to
shorten the survey, which was done prior to national
distribution. Final survey items included program/institution
demographics and questions about perceptions and practices
regarding dizziness, vertigo, and HINTS exam education
within each residency program. See Appendix B for a copy of
the complete survey tool.

Study Protocol
We used the electronic platform SurveyMonkey

(SurveyMonkey Enterprise, San Mateo, CA) to distribute
the survey and collect data. The 250 program directors were
initially contacted individually via email with the recruitment
message and their personalized survey link. Subsequent
contact attempts (required for 235 program directors) were
made for non-responses or incomplete surveys. At the end of
the data collection period, all complete and partial surveys
were included in analysis if the participant provided data
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beyond the informed consent question. Except for the
informed consent question, no survey question was required.
This allowed participants to opt out of answering specific
questions if they wished while still enabling them to
participate. Missing data from participants who opted out of
a question was not included in the calculations for
subsequent statistical analysis for that item.

Outcomes
Intended outcomes centered around residency directors’

HINTS exam perceptions as well as current HINTS
educational practices within residency programs, resources
available, and curricular needs. The purpose of gathering
information on these outcomes was to generate a needs
assessment for dizziness and HINTS exam curricula in
EM residencies.

Analysis
We analyzed data using R version 4.3.2 for MacOS (R

Foundation for Statistical Computing, Vienna, Austria).
Likert-scale data was analyzed using medians and
interquartile ranges for non-normal data distributions or
using means and 95% confidence intervals (CI) for normal
data distributions. We tested normality of data distributions
by examining estimates of skewness and kurtosis for each
scale, as well as by plotting histograms and comparing
distributions to the normal curve. Normality was concluded
only if all estimates of skewness and kurtosis fell below the
thresholds of 2 and 7, respectively, and all histograms aligned
closely with the normal curve.25 We used the Wilson score
statistic for calculation of 95% CIs for binomial proportion
items (yes/no items with an answer of “yes” defined as a
positive result).26,27 Frequency distributions were used to
analyze questions about struggles and barriers to teaching
the HINTS exam. We used descriptive statistics (means and
standard deviations for all other quantitative data. As
participants were permitted to skip any question, missing
data was omitted from item-level analyses. See Appendix C
for details on missing data and item-level response rates.

RESULTS
Characteristics of Study Subjects

Of 250 eligible programs, leadership from 204 opened the
survey and 201 provided informed consent for an overall
survey response rate of 80.4%. Among consenting
respondents, 192 programs provided useful data beyond the
initial informed consent question. See Appendix D for the
enrollment flowsheet. Participating program demographic
characteristics were well representative of the population of
all eligible programs (see Appendix E).

Main Results
Overall, 149/191 (78.0%) believed the HINTS exam is

valuable to teach, 16/191 (8.4%) believed it is not, and 25/191

(13.1%) were unsure. On subgroup analyses of these and
other key survey items, program demographic factors
(program length, setting, type, and region) were of no
statistical significance after controlling for multiple
comparisons. The most effective educational modalities for
teaching the HINTS exam were reported to be clinical
bedside teaching, videocasts/online videos, and simulation.
Perceptions of modality effectiveness varied widely.
See Figure 1.

Program leadership reported perceptions that their
residency graduates were, on average, more confident and
competent than their faculty members at performance and
interpretation of the HINTS exam. They also reported
perceptions that, for both residency graduates and faculty
members, confidence was higher than competence. However,
none of these patterns reached statistical significance.
See Appendix F.

The most frequently cited HINTS subtopic teaching
struggles centered around the HIT, test of skew, HINTS
application to correct patients, and overall HINTS
interpretation. See Figure 2. The most frequently cited
HINTS teaching barriers centered around lack of faculty
expertise, concern for poor HINTS exam reproducibility,
and lack of resources. See Figure 3. Lastly, program
leadership indicated that they would dedicate a mean of 2.0
hours/year (SD 1.3 hours/year) to implementing a formal,
standardized HINTS exam curriculum if such a curriculum
were widely available.

Figure 1. Box-and-whisker plot of leadership-perceived educational
modality effectiveness for teaching the HINTS* examination: 188
participants provided usable data on this item (item-level response
rate 75.2%). Likert-scale ratings from least (1) to most (7) effective
were used. Data for one of the 12 modalities (clinical bedside
teaching) was not normally distributed and thus medians and
interquartile ranges (IQR) were used for all analyses. Medians are
represented by thick vertical lines, IQRs are represented by gray
boxes, whiskers represent 1.5* IQR, and outlier data is represented
by black dots, with the area of each dot proportional to the
answer frequency.
HINTS*, head impulse test, nystagmus, test of skew.
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DISCUSSION
Our findings may reflect underlying causes for the

difficulties EPs have teaching and using the HINTS exam.
Faculty members may hesitate to teach it if they exhibit
discomfort with their ownHINTS exam skills. In our findings,
program leadership expressed lack of faculty expertise as an
educational barrier, and they also perceived their residency
graduates to be more competent with this skill than their
facultymembers (although this finding did not reach statistical
significance). Additionally, program directors’ cited barrier of
concern for poor HINTS exam reproducibility may point
toward physicians’ innate desire for diagnostic certainty and
the perception that the HINTS exam is fallible. Our
respondents reported that HINTS is valuable to teach, but
they less often reported HINTS offerings in conferences. The
cited reasons for this discordance centered around lack of
time, resources, and faculty expertise.

It has been shown in the original HINTS literature and
subsequent research released from neurology and EM
collaboration efforts that it is possible to effectively learn this

skill,13,21 yet our results do not describe widespread skill
acquisition among EPs. It is possible that educational
collaboration between the specialties could positively impact
EPs’ proficiency in the exam itself and in optimal educational
methods. Regardless, our survey results support a desire to
address the lack of faculty expertise. Much collaboration is
already occurring, as evidenced by recent dizziness and
vertigo literature authored by teams including members of
both specialties,21,28–30 as well as researchwithmixed cohorts
from both specialties.1

Our results show that simulation was perceived as one of
themost effectivemodalities forHINTS education, but lack of
simulation models was also cited as a top educational barrier.
The HINTS education literature from neurology and neuro-
subspecialties has proposed some innovative simulation
adjuncts. For example, one study found that neurology
trainees’ utilization of video-oculography (VOG) technology
in simulation correlated with significant improvements inHIT
performance.31 Two studies used virtual reality-enhanced
manikin task trainers for HINTS simulation, demonstrating
exam sensitivity and specificity improvements, including
amongEP cohorts.32,33While such “partial task trainers”may
have utility, our survey suggests they are not widely used or
commercially available. The VOG devices are commercially
available and have quality assurance (QA) features to assist
examiners’ HIT performance via feedback on maneuver
angles and velocities. A recent study used these QA features in
EM resident HIT simulation and reported significant
improvement in HIT maneuver performance.34

There are no published parameters from the neurology or
subspecialty literature regarding the optimal HINTS
curriculum training durations. However, a 2022 systematic
review of HINTS and STANDING education reported on
five institutions’ EM educational practices. They found wide
curricular variability in didactic time (1–5 hours), workshop
time (1–8 hours), neurology exposure (clinical rotations), and
proctored exams (up to 15) over each resident’s duration in
the program.35 Our participants indicated they would
dedicate a mean of 2.0 hours/year to HINTS education,
and over the course of a three- or four-year residency, this
would be adequate time for the parameters described.35

Despite willingness to commit this time, other literature
suggests that the exam application and maneuvers may be
more complex than our specialty recognizes.14 As reflected in
our results, program leadership perceived higher confidence
than competence among graduates and faculty alike
(although this did not reach statistical significance). This
phenomenon—the Dunning-Kruger effect—is present in
medicine, and existing literature suggests that assessments by
examiners from multiple disciplines are required to ensure
proficiency in such high-level skills.36,37 This would
potentially add more time to a HINTS curriculum.

Our results contribute to a growing description of the
HINTS educational modalities in use, but each modality has

Figure 2. Frequency of residency program director-reported HINTS
exam subtopic teaching struggles: 190 participants provided
useable data on this item (item-level response rate 76.0%). Error
bars represent the 95% confidence interval for these binomial
proportion items using the Wilson statistic.

Figure 3. Frequency of residency program director-reported barriers
to teaching the HINTS* examination. 185 participants provided
useable data on this item (item-level response rate 74.0%). Error
bars represent the 95% confidence interval for these binomial
proportion items using the Wilson statistic.
*HINTS, head impulse test, nystagmus, test of skew.
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pros and cons beyond the training hours required. Clinical
bedside teaching (the highest-rated modality in our survey)
provides the highest-fidelity and real-life experience but is
dependent on case convenience (dizzy/vertiginous patients
presenting) and educator availability on shift. The
opportunity cost of bedside training must be considered as
well. The survey does not explore the hypothetical on-shift
faculty time spent and associated opportunity cost, which
would be a useful topic for future research.

Simulation tied for second place as the highest-rated
HINTS educational modality. It mitigates the case
convenience issue by providing on-demand patient cases in a
controlled setting, but it also presents a faculty opportunity/
cost issue by increasing training time in the simulation center.
Hands-on skill simulation requires small-group or individual
instruction, which uses more faculty time and the use of
simulation models, and possibly other simulation adjuncts.
Our survey did not ask about specific HINTS simulation
equipment or techniques being used at EM residency
programs in the US, but even if aggressive cost-of-
implementation estimates aremade, the return on investment
would make HINTS educational initiatives financially
worthwhile. The nationwide capital expenditures
(specifically, VOG devices for simulation) cost about $9.76
million, which amounts to 1%of the estimated $1 billion/year
spent on inappropriate CT imaging for patients with
dizziness/vertigo in the US.8 The estimated national yearly
cost after capital investment (specifically, the cost of faculty
time) is about $331,883 in addition to costs for any
equipment repair or new devices/adjuncts. See Appendix G
for the cost-of-implementation analysis.34,38–41

Notably, HINTS manikin “partial task trainers” have
been developed and tested, but none arewidely available.32,33

The 2023ACEPClinical Policy recommended incorporation
of technology such as Frenzel goggles and ocular tracking
software in training.20 The VOG devices are commercially
available for $12,000–40,000 per device and have shown
promise in the simulation environment.31,34,38,42

To describe the effectiveness of many educational options
(including those amenable to asynchronous and large-group
sessions), we asked about several other modalities in
addition to clinical bedside teaching and HINTS simulation.
Online videos and videocasts were tied with simulation for
the second highest-rated teaching modality among
participants. Contrary to bedside and simulation teaching,
this modality requires no faculty time or supervision and is
free. Online HINTS educational videos can be used as an
asynchronous supplement to clinical bedside teaching and
simulation, but watching videos is a passive learning
technique with no hands-on practice or opportunity for
acquisition of muscle memory. However, recent studies
suggest that achieving HINTS exam skills (particularly
HIT skills) does require a hands-on component for motor
skills acquisition.34

Overall, more time, effort, funding, and educational
research could be targeted toward creating HINTS curricula
and simulation modalities, and on making these resources
widely available to improve EM residency HINTS
educational options. The variability in our survey results
shows that multiple education modalities are likely being
employed across the residency training programs in the US
but with some consensus about themost useful modalities. In
such a situation where multiple modalities are being
employed to the same end, further research toward
development of a standardized training plan is needed.

LIMITATIONS
To achieve adequate response rates from our survey, the

length of the survey was limited at the recommendations of
the expert pilot test group. Additionally, variability of the
question design was employed to hold participants’ interest
and increase response rates. As a result, some questions were
asked in a binary “yes/no” format instead of Likert scales or
rankings, potentially sacrificing some depth of response
interpretation. Another concern with our survey design was
response bias. While allowing questions on the survey to be
left unanswered supports overall increased response rates,
bias may have been introduced via respondent-allocated
missing data. It is possible that program leaders who
answered fewer questions had more passive opinions about
the HINTS exam, exhibiting neutral response bias wherein,
for example, they selected “neutral” or “no opinion” on
classic Likert-scale questions. The opposite is also possible
wherein the survey results are biased toward those in strongly
in favor of or strongly against the HINTS exam (extreme
response bias). Fortunately, our overall high response rates
and wide variability of responses suggests these limitations
are minimal.

Surveys were initially sent to EM residency program
directors who had the option of either completing it
themselves or assigning the responsibility to an associate
program director, or to the faculty leader of the residency’s
curricular content. There is, thus, a possibility that answers
varied depending on the role of the survey-taker for each
program, which was not recorded.

CONCLUSION
Emergency medicine residency programs and medical

educators should focus their HINTS educational priorities
on development of a formalized curriculum with adequate
resources. Programs will also need to address the barrier of
lack of faculty expertise.
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Introduction: Emergencymedicine (EM) historically enjoyed a nearly 100%match rate. A rapid change
saw 46% of EM programs with one or more unfilled positions after the 2023 Match. Much has been
discussed about potential causes, and characteristics of unfilled programs have been investigated. We
surveyed recent applicants to EM to further understand what continues to draw them to EM and what
concerns deter them from choosing a career in EM.

Methods: A cross-sectional, mixed methods survey was distributed in the summer of 2023 to a
convenience sample of respondents via the listservs of national EM resident and student organizations
as well as clerkship directors in EM. We did not calculate response rate due to listserv convenience
sampling. A total of 213 responses were received, representing 7.7% of the total number of EM
applicants (2,765) in 2023. Applicants were asked to rank from 1 to 5 their experiences with EM and the
characteristics of the specialty that were important in their career decision. We calculated means and
95% confidence intervals for quantitative results. We performed qualitative analysis of free-text
responses to identify themes.

Results: Positive factors for applicants were interactions with EM faculty (4.29 on 1–5 scale) and
residents (4.42) as well as clinical experiences in third-year (4.53) and fourth-year clerkships (4.62).
Applicants continue to be drawn to EM by the variety of pathology encountered (4.66), flexible lifestyle
(4.63), and high-acuity patient care (4.43). Most applicants (68.5%) experienced advisement away from
EM. Of those who received negative advisement, non-emergency physicians were the most common
source (73.3%). Factors negatively influencing a career choice in EM were corporate influence (2.51),
ED crowding (2.52), burnout (2.59), presence of advanced practice practitioners (APP) in EM (2.63), and
workforce concerns (2.85). Job concerns stemming from the 2021EMworkforce report were identified by
respondents as the primary reason for recent Match results.

Conclusion: Applicants noted clinical experiences in the emergency department and interactions with
EM attendings and residents as positive experiences. High-acuity patient care, variety of pathology, and
flexible lifestyle continue to attract applicants. Applicants identified EM workforce concerns as the
primary contributor to recent EM Match results. Corporate influence, ED crowding, burnout, and
presence of APPs in the ED were also significant issues. [West J Emerg Med. 2025;26(2)261–270.]
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INTRODUCTION
Emergency medicine (EM) has historically enjoyed a very

competitive outcome in the National Residency Matching
Program (NRMP, or “the Match”) with >95% of programs
filling their spots.1 Beginning in 2022, however, a dramatic
decline occurred leaving many programs unfilled.2 This
decline continued in 2023, with 46% of EM programs
remaining unfilled.3 Although 79.1% of those programs filled
in the Supplemental Offer and Acceptance Program (SOAP),4

this represents a tremendous change from previous years.
The cause of this change is likely multifactorial, with

major contributing factors being the expansion of the
number of residency positions, student perceptions of the
future job market within EM, and the virtual interview
format.5,6 Other proposed etiologies of the decline include
the corporate practice of EM (which occurs when a non-
physician or corporation exerts control over the medical
decision-making or collects reimbursement for the medical
services of physicians),7 the expanded use of advanced
practice practitioners (APP) such as physician assistants and
nurse practitioners in the emergency department (ED), and
increased burnout following a global pandemic.6 Concerns
regarding the job market and expanded use of APPs are
likely related to the 2021 EM workforce report by Marco
et al, which proposed a range of potential outlooks based on
various factors with the most publicized result being a
projected oversupply of emergency physicians by 2030.8

Several factors affected which programs were more likely
to go unfilled in the Match. Gettel et al found that programs
accredited within the previous five years, as well as programs
that were under for-profit ownership were more likely to go
unfilled.9 Another study found that predictors of not filling
were having unfilled positions in the previous Match, a
smaller program size, location in the Mid-Atlantic or East
NorthCentral area, priorAmericanOsteopathicAssociation
accreditation, and corporate ownership structure.10 Overall,
programs felt their match outcomes were worse than in
previous years, but they perceived the quality of applicants as
similar to previous years.5

Many factors influence a student’s decision on which
specialty to pursue including role models, financial incentives,
gender, degree of patient contact, procedural skills, prestige,
and lifestyle.11–14 The factors most associated with a choice to
specialize in EM include lifestyle, diversity of patient
presentations, flexibility in choosing a practice location, work-
life balance, and perceived job satisfaction.15–19 Factors
associated with earlier selection of EM include early exposure
to the field, presence of an EM residency program at a
student’s medical school, prior employment in the ED,
previous experience as a prehospital practitioner, and
completion of a third-year EM clerkship.16

In this study we surveyed EM applicants from 2022 and
2023 to identify factors deterring or attracting them to the

specialty as well as modifiable influences impacting their
career decisions. To restore the competitive nature of EM in
the Match, it is important to know what motivates medical
students to select EM as a specialty in the current
environment. It is additionally important to further
understand the factors contributing to decreased interest in
EM, so that we can continue to address these as a specialty.

METHODS
The project was conceived by the Council of Residency

Directors in Emergency Medicine (CORD) Match Task
Force, which includes representatives from the American
Academy of Emergency Medicine (AAEM), American
Academy of Emergency Medicine Resident and Student
Association (AAEM/RSA), American College of
Emergency Physicians (ACEP), American College of
Osteopathic Emergency Physicians (ACOEP), ACOEP
Resident and Student Organization (ACOEP RSO),
Association of Academic Chairs in Emergency Medicine
(AACEM), CORD, Emergency Medicine Residents’
Association (EMRA), the Society for Academic Emergency
Medicine (SAEM), and SAEM Residents and Medical
Students (SAEMRAMS). Task force members collaborated
to design the survey instrument. The conclusions in this paper
represent the views and opinions of the individual authors
and do not represent the views of the organizations. The

Population Health Research Capsule

What do we already know about this issue?
Applicant and specialty characteristics
attracting applicants to EM have been
previously documented.

What was the research question?
What factors deterred and attracted
applicants to EM during the 2023 Match?

What was the major finding of the study?
The 4th-year clerkship was the major
attracting factor (mean 4.62, 95% CI
4.50–4.74), while corporate influence (mean
2.51, 95% CI 2.33–2.69) was the strongest
deterring factor.

How does this improve population health?
These findings offer new insights into
applicant perspectives of EM and specialty-
choice considerations following the
2023 Match.
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study was approved by the Loma Linda University Health
Institutional Review Board.

We performed a literature review using PubMed to collect
studies investigating factors impacting residency applicants’
specialty choice. Questions were adapted from prior
published studies.16,20 Current factors not previously
investigated, such as COVID-19 or EM workforce
projections, were added following an iterative process of
consensus development within the research group. The
survey was reviewed by the CORD Match Task Force
members and edited. The survey was then pilot-tested by
current medical students and residents. We analyzed the
responses, and the survey was revised for clarity and brevity
following the beta respondents’ feedback.

Medical students were asked multiple-choice questions
regarding their residency application strategy including
whether they had applied to more than one specialty and, if
so, which specialties they applied to. The survey participants
were asked to rank specialty characteristics influencing their
choice of EM as a career on a five-point Likert scale from
strongly positive to strongly negative. They were also asked
to rank the impact of prior experiences on their specialty
choice on a five-point Likert scale from very positive to very
negative. We investigated the impact of career advisement
using multiple-choice questions with the option to select up
to three responses. Finally, free-text response questions were
asked to assess applicants’ opinions about the causative
factors leading to the 2023 EM Match results. Comment
in this space was optional and not meant to reach
saturation of themes; rather, it was meant to provide
participants the opportunity to give additional details
about their experiences.

We used a convenience sample of EM-bound medical
students who applied in both the 2022 and 2023 Match and
those who considered or are considering applying to EM in
upcoming Match cycles. Survey respondents were sent a
web-based survey via Qualtrics (Qualtrics International, Inc,
Seattle, WA) in the summer of 2023. Reminder messages
were distributed monthly during the data collection period.
The survey was distributed through the listservs of current
medical students interested in EM as identified by their
membership in an EM national organization including
AAEM/RSA, ACOEP RSO, EMRA, and SAEM RAMS.
Surveys were also distributed through the SAEM Clerkship
Directors in EmergencyMedicine (CDEM) listserv to be sent
to their recently matched applicants who matched into EM
or had considered but ultimately decided not to pursue EM.
Convenience sampling via listserv distribution did not allow
for survey distribution quantification or response-rate
calculation. Comparing the number of survey responses
(213) to the number of applicants to EM in the 2023 Match
(2,765) shows our survey responses were equal to 7.7% of the
total number of EM applicants in 2023. The intended survey
participants includedmedical students who 1) considered but

ultimately did not apply to EM residency; 2) applied to EM
as their only specialty choice; 3) dual applied to EM and an
alternate specialty choice; or 4) entered EM through
the SOAP.

A financial incentive of a $10 electronic gift card was given
to the first 160 participants. Financial support for the study
was provided by AAEM, AAEM/RSA, ACEP, ACOEP,
AACEM, CORD, and SAEM.

We analyzed data using Microsoft Excel 365 (Microsoft
Corporation, Redmond, WA) to calculate means and
percentages. We calculated 95% confidence intervals (CI)
using an online tool.21 A phenomenological approach to
qualitative analysis was used and free-text responses were
coded by two authors with experience in qualitative analysis
(JM, BM) after establishing a codebook through an iterative
process to generate an understanding of the phenomenon of
the EM match process in concert with the quantitative
questions. Any disagreements between codes were resolved
by a third author (MK).

RESULTS
We received responses from 213 individuals.

Demographics are shown in Table 1. Most respondents
(92.8%) had applied to residency already. Of those, 87.2%
applied to EM in the Match. Respondents secured an EM
residency position in the 2023 Match (69.5%), 2022 Match
(9.6%), 2023 SOAP (12.3%), 2022 SOAP (0.5%), and by
other means (5.3%). A small proportion of respondents
(2.7%) were not entering EM residency.

In comparison to applicants securing a position in the
2023 Match, our sample was fairly similar with regard to
gender breakdown (57.2% male, 39.9% female in our sample
vs 54.8% male, 45.2% female in the Match) but oversampled
osteopathic seniors (42.7% in our study vs 24.3% in the
Match). Regarding application strategy, 70.1% applied to
only EM residencies. Some individuals applied to more than
one specialty with EM preferred (12.3%). The most common
secondary specialties were internal medicine and family
medicine. Applying to EM as the secondary specialty
occurred in 2.1% of individuals with primary specialties
being anesthesiology, interventional radiology, orthopedic
surgery, and physical medicine and rehabilitation.
Respondents who chose not to apply to EM at all made up
13.4% of responses. This group of individuals most
commonly chose to apply to anesthesiology (39.1%),
orthopedic surgery (17.4%), general surgery (17.4%), family
medicine (13.0%), internal medicine, pathology, and
preliminary year (each 8.7%). (Response option was “Select
all that apply,” response sum >100%).

Applicants most commonly chose to apply to EM in the
third year of medical school (33.5%) or beforemedical school
(33.0%). The remaining responses were evenly split among
the pre-clinical years of medical school (6.8%), the fourth
year of medical school (8.9%), after medical school (6.8%),
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and during SOAP (8.4%). Participants were exposed to EM
in their medical school via required EM clerkships in the
fourth year (42.1%), required clerkships in the third year
(24.0%), EM electives in the fourth year (17.0%), and EM
electives in the third year (11.1%). Table 2 shows the degree
of influence each factor held in the applicants’ choice of EM
as a career. Themost frequently cited positive influences were
EM residents on shift (4.42 on a 1–5 scale), EMattendings on
shift (4.29), the fourth-year EM clerkship (4.62), and third-
year EM clerkship/elective (4.53). Prior experience in the ED
in a non-physician role (4.43), in emergency medical services
(EMS) (4.52) or as a scribe (4.55), were identified less
frequently but as very positive factors.

Job concerns/workforce report (65.8%), burnout (56.7%),
increased use of advanced practice practitioners (APP)
(50.8%), and corporate influence in EM (42.5%) were the
most-cited reasons for advising applicants away from EM.
Emergency department crowding (12.5%) and EM
experience during the COVID-19 pandemic (5.8%) were less
commonly cited concerns. Participants were asked about
advisement and its influence on their specialty choice: 68.5%
reported being advised against choosing EM residency
training. The most common sources of advisement away
from EM were attendings/residents in non-EM specialties
(73.3%), peers (50.0%), social media/message boards
(47.5%), and EM attendings (37.5%). Medical school
representatives in the Dean’s office accounted for a small
proportion of advisement away from EM (15.8%). Most
participants in our survey (81.8%) reported that advising
against entering EM did not change their application
strategy. Of those who initially pursued a different specialty
5.7% ultimately entered EM in the SOAP, 5.0% applied to
another specialty as a backup to EM, and 3.3% applied to
EM as a backup specialty. Of those applicants who did not
change application strategy despite negative advice about
EM, themost commonly cited reasonswere perceived fit with
EM (73.7%), flexible lifestyle of EM (64.6%), lack of interest
in other specialties (49.5%), and doubt in accuracy of
workforce report (49.5%).

Very few participants said they would not advise a friend
to apply to EM for the 2024 Match (2.3%). Most (75%)
would advise a friend to choose EM. Most of those who
indicated they would advise a friend against applying to EM
would do so because of concerns about fit for the specialty
(42.9%) and the job market (22.9%), with corporatization of
medicine, APP expansion, and burnout also mentioned.

Most somewhat agreed or strongly agreed that their peers
would be more interested in EM as a career if they were
exposed to EM during a rotation in the third year or earlier
(82.7%). Participants were asked what they thought would
make EM more appealing to peers who were undecided

Table 1. Demographic data of survey respondents.

Characteristics

Age (years) (n= 173) N (%)

<25 1 (0.6%)

25–29 108 (62.4%)

30–34 47 (27.2%)

35–39 13 (7.5%)

40–44 2 (1.2%)

>44 2 (1.2%)

Gender identity (n= 173)

Male 99 (57.2%)

Female 69 (39.9%)

Non-binary/third gender 1 (0.6%)

Prefer not to say 4 (2.3%)

Race (n = 177)

American Indian/Alaska Native 1 (0.6%)

Asian 20 (11.3%)

Black/African American 10 (5.6%)

Hawaiian/Pacific Islander 0

White 132 (74.6%)

Other 8 (4.5%)

Prefer not to say 6 (3.4%)

Ethnicity (n= 173)

Hispanic/Latino 18 (10.4%)

Not Hispanic/Latino 147 (85.0%)

Prefer not to say 8 (4.6%)

Medical school background (n= 211)

MD in US 85 (40.3%)

DO in US 90 (42.7%)

US citizen IMG 28 (13.3%)

Non-US citizen IMG 8 (3.8%)

Medical school type (n= 171)

Private 103 (60.2%)

Public 67 (39.2%)

Other 1 (0.6%)

Medical school geographic region (n = 171)

Central (IA, IL, IN, KS, MI, MN,
MO, MT, ND, NE, OH, SD, WI)

43 (25.1%)

Northeast (CT, DC, DE, MA,
MD, ME, NH, NJ, PA, RI, VT)

29 (17.0%)

South (AL, AR, FL, GA, KY, LA,
OK, MS, NC, SC, TN, TX, VA, WV)

70 (40.9%)

West (AK, AZ, CA, CO, HI, ID,
NM, NV, OR, UT, WA, WY)

29 (17.0%)

IMG, international medical graduate; MD, Doctor of Medicine;
DO, Doctor or Osteopathic Medicine.
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about a specialty but were considering EM. The most
common responses included early exposure to EM (31.5%)
and alleviating concerns about job security raised by the EM
workforce report (30.2%). Other suggestions included
addressing the expanded use of APPs in the ED (10.1%),
improving the perception of EM among medical students
and physicians (9.4%), and improving work-life balance and
compensation (8.7% and 8.1%, respectively).

Table 3 shows how applicants ranked different factors
when choosing EM as a career. The most important positive
factors were variety of patient pathology (4.66 on a 1–5
scale), lifestyle/flexibility (4.63), high-acuity patient care
(4.43), length of residency training (4.37), and family
considerations (4.36). Participants were asked specifically if
they believed that EM is a “lifestyle specialty,” and 60.1%
responded yes; 9.0%did not consider EMa lifestyle specialty,
while 28.1% were neutral, and 2.8% were unsure. The factors
negatively influencing a career choice in EM, defined as 95%
CI less than 3.0, were corporate influence in EM (2.51,
2.33–2.69), ED crowding (2.52, 2.37–2.67), burnout (2.59,
2.44–2.74), and use of APPs in EM (2.63, 2.47–2.79).
Average rating of concerns about EM experience during the
COVID-19 pandemic (2.95) and workforce report/job
security was negative (2.85); however, upper limit of 95% CI
was positive, 3.12 and 3.03, respectively.

Applicants were asked to identify the most important
reason contributing to a larger-than-normal number of
unfilled positions in the EMMatch. They identified concerns
about job security and the future EM workforce as the
primary concern (Table 4). Qualitative responses to the

increase in unfilled spots in the EM Match predominantly
reflected concerns regarding the EM workforce report and
job security. Themes and representative quotations are
included in Table 5.

DISCUSSION
Applicants in our survey were drawn to EM by clinical

experiences in the ED during the third and fourth year and by
interactionswithED residents and attending physicians during
those experiences. Unfortunately, only a small proportion of
applicants in our survey had required EM clinical experience
during the third year of training. Developing best practice
recommendations for early exposure to EM during medical
school may be an area to target to increase interest in future
applicants. Additionally, employment in an EM-related field
(ie, EMS, scribe) prior to medical school was also a positive
experience. Early identification of those students with prior
EM-related employment may be an area for mentorship
efforts by EM advisors.

Applicants continue to be drawn to the high-acuity patient
care, diverse patient pathology, and the flexible lifestyle EM
offers. These findings are in line with prior studies of EM
applicant attitudes and the cornerstone of EM’s
appeal.12–19,23 Additional factors that appeal to applicants
are the variety of fellowship options available after EM
residency, the length of residency training, compensation,
and availability of jobs in their desired location. Family
considerations are important to applicants and, coupled with
the desire for a flexible lifestyle, signal a desire for work-life
balance. Shift work in the ED has downsides such as sleep

Table 2. Factors influencing selection of career in emergency medicine.

What factors influenced your
choice of EM as a career?

Strongly
positive (5)

Somewhat
positive (4)

Neutral
(3)

Somewhat
negative (2)

Strongly
negative (1) Mean (95% CI)

4th-year EM clerkship 118 26 8 3 2 4.62 (4.50, 4.74)

Worked as scribe in ED 40 12 5 0 1 4.55 (4.35, 4.75)

3rd-year EM clerkship/elective 79 27 5 2 3 4.53 (4.37, 4.69)

Worked in EMS outside hospital 32 7 2 2 1 4.52 (4.24, 4.80)

Shadowing experience in ED 44 24 5 3 0 4.43 (4.25, 4.61)

Worked non-physician role in ED 24 10 5 1 0 4.43 (4.18, 4.68)

ED residents on shift 81 52 14 1 1 4.42 (4.30, 4.54)

Other 8 3 0 0 1 4.42 (3.79, 5.05)

Family/friend is emergency physician 33 27 10 1 0 4.30 (4.12, 4.48)

ED attending on shift 75 61 13 4 3 4.29 (4.15, 4.43)

Mentor/advisor 54 35 12 6 2 4.22 (4.04, 4.40)

Volunteer experience in ED 22 21 9 1 0 4.21 (4.00, 4.42)

EM experience in preclinical years 37 28 16 5 0 4.12 (3.92, 4.32)

EM related research 17 21 24 1 1 3.81 (3.59, 4.03)

Word of mouth/reputation 22 44 22 14 8 3.53 (3.31, 3.75)

CI, confidence interval; EM, emergency medicine; ED, emergency department; EMS, emergency medical services.
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transitions associated with night shifts and working
weekends and holidays. However, applicants were signaling
those issues are still favorable to being on call or working in a

clinic five days a week. Highlighting the factors that resonate
with applicants is a good starting point when promoting
the specialty.

With regard to factors pushing applicants away from EM,
most applicants experienced badmouthing of EM and
advising away from the specialty. In prior studies, over three-
quarters of respondents reported experience with
badmouthing of another specialty and one-quarter changed
their specialty choice because of it.24–26 When uncertain
applicants are narrowing their specialty choices between a
few serious options, contending with negativity about your
career choice, both now and in the future, from friends or
mentors in other specialties may be enough to sway someone
away from EM.

The most common source of advice against EM in 2023
was not from peers, formal mentors, or Dean’s offices but
from attendings and residents in non-EM specialties.
Experiencing negative advisement from a trusted mentor
about one’s desired specialty is likely impactful. In addition,
applicants reported receiving negative pressure from their
peers and social media.Most people involved in EMmedical
education suspected applicants were being advised away
from EM. This was suggested by our data. Most assumed
advisors from the Dean’s office were advising students away
from EM toward more prestigious specialties or those with
safer match rates. But that was not the case in our survey, as

Table 4. Single most important reason for unfilled emergency
medicine (EM) residency positions in 2022 and 2023 Match,
per EM applicants.

Response N%

Workforce/job security 79 (53.0%)

COVID-19 28 (18.8%)

Number of residencies 20 (13.4%)

Burnout 17 (11.4%)

APP expansion 15 (10.1%)

Perception of emergency medicine 15 (10.1%)

Quality of life, change in practice
environment (boarding, volumes, etc)

11 (7.4%)

Corporatization 8 (5.4%)

Other 6 (4.0%)

Programs’ failure to adapt to changing
applicant pool

2 (1.3%)

Note: Totals exceed 100%, as respondents could indicate more than
one item; % indicates the percent of total respondents endorsing
a choice.
APP, advanced practice practitioner; EM, emergency medicine.

Table 3. Importance of various aspects of emergency medicine to applicants in the 2023 Match.

How important were the following
factors in your decision to apply

to EM residency
Strongly

positive (5)
Moderately
positive (4) Neutral (3)

Moderately
negative (2)

Strongly
negative (1)

Does
not

apply Mean (95% CI)

Variety of pathology 132 24 16 1 0 5 4.66 (4.56, 4.76)

Lifestyle/flexibility 124 39 11 1 0 3 4.63 (4.54, 4.72)

High-acuity patient care 101 47 24 1 0 5 4.43 (4.32, 4.54)

Length of residency training 89 62 21 2 0 4 4.37 (4.26, 4.48)

Family considerations 95 52 22 5 0 4 4.36 (4.24, 4.48)

Compensation/salary 57 79 27 10 0 5 4.06 (3.93, 4.19)

Mentor/advisor influence 61 55 40 7 2 13 4.01 (3.87, 4.15)

Fellowship options 44 56 59 5 4 10 3.78 (3.64, 3.92)

Availability of jobs in desired location 41 67 40 19 4 7 3.71 (3.56, 3.86)

Competitiveness of EM match 30 47 83 6 3 9 3.56 (3.43, 3.69)

Student debt 18 54 70 11 3 22 3.47 (3.34, 3.61)

Career longevity 29 42 59 38 5 5 3.30 (3.14, 3.46)

COVID-19 experience in EM 20 24 69 39 17 9 2.95 (2.78, 3.12)

EM workforce report/job security 20 21 59 48 19 11 2.85 (2.68, 3.03)

APPs in EM 11 17 64 47 27 12 2.63 (2.47, 2.79)

Burnout in EM 13 12 57 75 17 4 2.59 (2.44, 2.74)

ED crowding 8 12 67 56 27 8 2.52 (2.37, 2.67)

Corporate influence in EM 16 14 48 50 39 11 2.51 (2.33, 2.69)

APPs, advanced practice practitioners; CI, confidence interval; EM, emergency medicine; ED, emergency department.
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Table 5. Qualitative analysis themes and representative quotations regarding the 2022 and 2023 EM match.

Theme Code Guideline for use

Employment
opportunities Workforce/job security

This code is used when participants discuss the workforce report,
job security, employment opportunities, or difficulty finding jobs

• There is a myth going around that there are not enough jobs for EM physicians after residency. I know a lot of people that made this
comment upon saying I was applying to EM

• Covid, and that damn memo. Yall shot yourselves in the damn foot with that bonehead move
• Workforce report hysteria
• The infamous report predicting a coming labor surplus. The timing lines up and it tracks with what friends in med school were saying

Number of residencies This code is used when participants discuss residency expansion

• Increased amount of residency program spots created by CMG hospitals
• Too many residency programs
• Surplus of “pop-up” programs leveraging resident labor with no intention of real training

APP expansion
This code is used when participants discuss competition with

APPs for employment or increased use of APPs in EM

• Midlevel creep
• increasing number of NPs/PAs filling in positions
• PA/NP takeover
• Increased NP/ PA replacing jobs and then MD license online for anything they do. Including signing their charts

Practice
environment Burnout This code is used when participants discuss burnout

• Concern over burnout
• Fear of burnout
• Emergency doctors burnt out

COVID-19
This code is used when participants discuss

the impact of COVID-19

• Treatment during COVID-19
• COVID-19 experiences, lack of patient care opportunities during COVID-19
• High stress, especially during COVID-19
• COVID-19 showed EM’s true colors
• COVID-19 experiences and fears of future health risks

Corporatization
This code is used when participants discuss corporatization of

emergency medicine or private equity influence

• Corporate takeover, thus physicians lose power every day
• Corporate practice of medicine
• HCA programs!!!!! There are a ton of new, sketchy programs.
• Increase in for-profit hospital slots available in Texas, Cali, and Florida

Quality of life, change in practice
environment (boarding, volume, etc.)

This code is used when participants discuss
negative practice factors

• Lack of perceived quality of life
• Bad job prospects and ED culture has become toxic
• Seeing patients in waiting rooms/bed holds
• Culture of what EM has become. No one wants to choose to work in this over run environment especially when the job market is

uncertain when there are specialties like dermatology and sub- specialties where you don’t have to deal with the chaos and patient
volumes we are now seeing in the ED. ER medicine is at an all-time low and never used to be this overwhelming pre-pandemic.

Applicant or
match factors

Programs’ failure to adapt to changing
applicant pool

This code is used when participants discuss residency programs’
failure to assess competitiveness or select applicants efficiently

• Mismatch between programs’ opinion of themselves/how they are perceived vs actual applicant perceptions of programs.
• Programs being overly selective and not honestly introspecting regarding how applicants perceive their program

(Continued on next page)
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advisors in the Dean’s office ranked as the sixth most
frequent source of advisement away from EM.

Additional factors pushing applicants away from EM
were corporate influence in EM, ED crowding, burnout, the
use of APPs in EM, the experience of emergency physicians
during COVID-19, and concerns regarding job security
stemming from the 2021 EM workforce report. Applicants
are wary of entering a specialty dominated by corporations
that place profits over patient care. Residencies at for-profit
clinical sites had 1.3 times greater risk of not filling in 2023.9

Applicants are showing an aversion to training at these sites.
However, spots continue to fill during the time-limited SOAP
as unmatched applicants are likely excited about the ability
to secure any training position. Further understanding
applicant concerns and the experiences of residents in
for-profit programs is important and requires additional
study. Likewise, understanding the experience of EM
residents who enter training via the SOAP is valuable for
future investigation.

Emergency department crowding not only negatively
impacts quality of patient care; it also deters future
emergency physicians from entering the field. Students on
ED rotations see the challenges of finding space to re-
evaluate patients, delays in workup, and prolonged care of
patients boarding in the EDwho are awaiting inpatient beds.
Efforts to address boarding as well as the implementation of
surge capacity plans may result in improving this factor as
students consider specialty choice.

Furthermore, burnout generated the largest number of
moderate or strongly negative responses. Emergency
medicine is widely cited as the specialty with the highest
rates of burnout.27,28 Requirements to promote well-being
and counter burnout exist in both undergraduate
(Liaison Committee on Medical Education standard
12.3)29 and graduate medical education (Accreditation
Council for Graduate Medical Education Common
Program Requirements for residency VI.C).30 Prior

qualitative research suggests faculty modeling may
influence residents’ career perspectives, indicating
targeting faculty for education on well-being and burnout
may yield substantial benefits for both current and
prospective residents.31

Applicants, additionally, have concerns about the use of
APPs in the ED. Many free-text responses cited “scope
creep” of APPs as well as the negative impact on physician
job availability as negative factors. Applicants signaled that
they are paying attention to the topic of APP usage in the ED
and it is an important issue to them. National leaders in EM
are actively working to protect the scope of all practitioners
in the ED and continue to emphasize the importance of
physician-led patient care teams. Further dissemination of
these advocacy efforts and the effects on our specialty would
be beneficial for applicants.

Lastly, the workforce report has been frequently
hypothesized as a major contributing factor to the rapid
decline in EM residency applications over the last two years.8

Applicants to EM in our survey confirmed this hypothesis,
citing projections stemming from the report as the most
important factor leading to the significant rise in unfilled EM
residency positions in the 2022 and 2023 Matches.
Subsequent studies have addressed workforce considerations
such as physician attrition and geographic distribution.32,33

Further investigation and clarity into the future EM
workforce would aid applicants as they weigh their
career decisions.

Reinforcing the positive aspects of EM while addressing
the negative factors above will go a long way toward
bolstering the EM applicant pool and future workforce. The
2023 EM Match was unprecedented with 554 unmatched
positions. However, EM still matched 2,456 applicants, the
fourth largest number in the 2023 Match.3 Our survey yields
insights into the positive aspects of EM that draw applicants
to the specialty and identifies negative factors following the
2023 EM Match.

Table 5. Continued.

Theme Code Guideline for use

Perception of emergency medicine

This code is used when participants discuss negative perceptions
of emergency medicine among students or through social media

or mentors

• Lack of respect to emergency physicians and thought that we are not that smart
• Perception from attendings of both EM and non-EM
• Social media influence and immaturity on behalf of applicants
• Decreased perceived competitiveness leading to lack of interest
• Bad reputation among consultant specialties
• Jack of all trades/EM incompetency stigma

APP, advanced practice practitioner; CMG, contract management group; EM, emergency medicine; ED, emergency department;
HCA, Hospital Corporation of America; NP, nurse practitioner; PA, physician assistant.
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LIMITATIONS
Our survey may be impacted by selection bias as our

distribution method did not guarantee that every residency
applicant who considered applying to EM residency was
included. For this reason, survey response rate was not
calculated, and it is unknown to what extent our results are
representative of all EM residency applicants in the 2022 and
2023 Match cycles. Additionally, recall bias may also
contribute as responses from applicants who matched to EM
in 2022 were included. As potential survey participants were
identified through their membership in national EM resident
and student organizations, this study may not be
representative of individuals who considered EM early in
their medical school career and ultimately did not pursue
EM. The exact number of individuals who received the
survey solicitation is not known, making it impossible to
calculate a response rate. Our survey responses represent
7.7% of the total number of applicants to EM in 2023,
although it is unlikely the survey reached all applicants in the
pool. Future studies may benefit from a longitudinal
approach soliciting EM interest-group participants in the
first two years of medical school and following
them through their respective Match years to
improve response rate.

CONCLUSION
The specialty of emergency medicine experienced a sharp

increase in unfilled positions in the 2022 and 2023 matches.
Most applicants received advisement away from EM with
the most common source being physicians in non-EM
specialties. Applicants perceive corporate influence in EM,
ED crowding, burnout, influence of advanced practice
practitioners in EM, and workforce concerns as driving
forces behind the EM Match results. Applicants cited
clinical experiences in the ED and interactions with
EM attendings and residents as positive factors. High-
acuity patient care, diverse patient pathology, and flexible
lifestyle were seen as positive characteristics of a career
in EM.
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INTRODUCTION
Physician wellness is critical.1 Burnout, as defined in the 

1970s by Herbert Freudenberger, details the repercussions of 
significant amounts of stress in “helping professions.”2 
Emergency medicine (EM) has a higher rate of burnout when 
compared to other specialties.3 A national EM resident 
wellness survey study disseminated in 2017 found that 77.7% 
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of residents were identified as burned out.4 The COVID-19 
pandemic exacerbated levels of burnout in subsequent years.3 

The COVID-19 pandemic also created a shift in the way 
medical students apply for residency. Specifically, in June 2020 
the Accreditation Council for Graduate Medical Education 
released a statement that advocated for virtual interviews.5 The 
Association of American Medical Colleges advocated for a 

Volume 27, No. 1.1: January 2026 Western Journal of Emergency Medicine 



Western Journal of Emergency Medicine	 	 Volume 27, No. 1.1: January 2026

EM Residency Website Wellness Pages	 Sappington et al.

Population Health Research Capsule

What do we already know about this issue?
Wellness is important to applicants when 
deciding how to rank residency programs. 
However, wellness content is not always 
available on program websites.

What was the research question?
What percentage of EM programs have a 
wellness page on their website and what 
themes are discussed?

What was the major finding of the study? 
20.5% of programs had a wellness page, while 
24.8% did not mention wellness anywhere on 
their website.

How does this improve population health?
Enhancing website wellness content can 
improve applicant decision-making and 
encourage programs to think deliberatively 
about their wellness initiatives.

continuation of virtual interviews for the 2022-2023 cycle, as it 
eliminates financial and scheduling challenges for programs and 
applicants. The Council of Residency Directors in Emergency 
Medicine further encouraged EM residency programs to follow 
virtual interview guidelines. It appears that virtual residency 
interviews will remain the dominant format for years to come. 
Emergency medicine-bound students list program websites as 
the most important factor in determining their rank lists in the 
post-COVID-19 era and rank program websites as important in 
determining faculty reputation, program diversity and inclusion, 
and program culture.6,7 We can expect EM students to continue 
to rely heavily on program websites for the foreseeable future. 

Residency training is known to have negative effects on 
physical, emotional, and social wellbeing.8 Eliminating the 
in-person evaluation of perceived happiness and comradery 
among residents will require programs to be transparent about 
resident wellness on websites.5 A survey conducted in 2022 
showed that resident wellness was identified by medical 
students as the most important content on a residency 
website.9 Studies have been performed evaluating wellness 
content on program websites in several fields, but not in EM. 
By analyzing how wellness is presented on EM websites, we 
aimed to provide insight into the current landscape of this 
aspect of wellness communication. 

METHODS
We obtained a list of all EM residency programs accepting 

Electronic Residency Application Service (ERAS) applications 
for the 2022 application cycle. The EM ERAS directory was 
accessed in March 2023, and we accessed each EM program 
website between April 1–April 30, 2023. If the ERAS directory 
did not link to a program website, we performed a Google 
search to identify the residency program website. Each program 
website was reviewed by a single reviewer to determine 
whether there was a wellness page on the website. We also 
reviewed each website in its entirety to determine whether other 
pages on the website discussed themes of wellness or wellbeing. 
If a website linked to an institutional page discussing wellness 
separate from the residency website, that page was reviewed as 
well. Wellness pages and linked graduate medical education 
(GME) pages were recorded in an Excel spreadsheet with the 
full text from that webpage. 

At the time of analysis, AS was a medical student, 
bringing a unique perspective as a prospective applicant 
navigating the residency application process. BM was an 
associate program director during analysis. The combination 
of these viewpoints allowed for a more comprehensive 
understanding of the wellness information presented on 
residency program websites. Using constructivist grounded 
theory, each author independently examined the full text from 
15 wellness pages to generate initial codes. AS identified 138 
descriptive codes, and BM identified 70 descriptive codes 
(184 unique codes combined). After discussion and review of 
each of the first 15 statements, areas of overlap were 

identified, and the initial codes were consolidated into a 
codebook containing 47 codes. 

We independently reviewed an additional 10 website texts, 
and the codebook was revised. One code was added, two were 
removed, and five were redefined, resulting in 46 final codes. 
We then re-coded the first 25 wellness statements using the 
updated codebook. The coding structure was stable, and no 
additional codes were added to the codebook. We coded the 
remaining wellness statements and identified themes. We then 
held a Zoom meeting to discuss and resolve discrepancies. 
During this meeting, we reviewed the source text 
simultaneously with the codebook open. Through discussion 
and mutual agreement, we resolved all discrepancies without 
having to involve an additional coder or arbitrator. Themes were 
identified by grouping related codes into broader conceptual 
categories that represented patterns in website wellness content. 
We discussed these themes and agreed upon them. This study 
was determined to be non-regulated research by the University 
of Oklahoma Internal Review Board in February 2023. 

RESULTS
We identified 278 EM residency programs based on the 

2022 ERAS Directory list of participating programs and 
specialties. Websites were identified and accessed for 278 
(100%) programs. Fifty-seven programs (20.5%) had a main 
page or subpage dedicated to wellness or wellbeing, 169 
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(60.79%) programs discussed wellness somewhere on their 
website other than on a page dedicated to wellness, 45 
(16.19%) programs linked to a GME page highlighting 
wellness, and 69 (24.82%) programs did not directly mention 
wellness or wellbeing anywhere on their website. Programs 
were counted in multiple categories if information was 
included in multiple areas of their website. 

Of the 57 programs that had a page dedicated to wellness on 
their departmental website, 22 (38.6%) were titled “Wellness,” 12 
(21.05%) were titled “Resident Wellness,” and the remainder 
were a variation of wellness or wellbeing. A complete list of page 
titles can be found in Appendix A. One wellness page contained 
pictures only, and it was not included in the content analysis. The 
most common subjects discussed on wellness pages included 
social events, mental health, physical health, institutional support, 
wellness didactics, and burnout. The percentage of programs that 
discussed each subject can be found in Table 1. The least 
common subjects, defined as <5%, that appeared on residency 
wellness pages were empathy, achievement, personal 
development, legal concerns, leadership skill development, lack 
of personal fulfillment, imposter syndrome, and harassment. 

Nine broader themes emerged from analysis of EM 
residency website wellness pages:

Theme 1: Social and Relaxation Activities 
The most common theme that appeared was social and 

relaxation activities. 83.9% of programs highlighted retreats, 
class activities, and other social events on their wellness page 
and 68.4% included pictures of their residents participating in 
social activities. 

These outings include paintball, large group dinners, 
and outdoor activities such as skiing and team sports. 
In the past they have organized softball games and 
ping-pong and bowling tournaments between the other 
local EM residencies. 

Theme 2: Psychological Wellbeing 
Many programs found it difficult to discuss wellness 

without discussing burnout. Programs also included their 
approach to mitigating burnout and building resilience.

Healthcare providers are not immune to poor wellness 
and well-being, and their high prevalence of burnout, 
depression, anxiety, and sleep disorders are all 
contributing factors. 

At this monthly get together, at an attending’s house we 
discuss building resilience and professional excellence 
and externalizing and highlighting serious threats to 
wellness like substance abuse, interpersonal conflict, 
and PTSD.

Table 1. Distribution of wellness topics on emergency medicine 
residency wellness webpages. 
Wellness topic N (%)
Social events 47 (83.93%)
Mental health 32 (57.14%)
Physical health 31 (55.36%)
Institutional structure 30 (53.57%)
Didactics 29 (51.79%)
Burnout 28 (50.00%)
Food 27 (48.21%)
Resident wellness committee 24 (42.86%)
Culture 23 (41.07%)
Resilience and coping 23 (41.07%)
Work-life balance 22 (39.29%)
Stress 19 (33.93%)
Resources 18 (32.14%)
Finance 17 (30.36%)
Peer support 17 (30.36%)
Professional development 17 (30.36%)
Local amenities 16 (28.57%)
Mentorship 16 (28.57%)
Counseling services 13 (23.21%)
Relaxation 13 (23.21%)
Depression/suicide 11 (19.64%)
Medical health services 10 (17.86%)
Destructive habits 9 (16.07%)
Professional satisfaction 9 (16.07%)
Spiritual health 9 (16.07%)
Family and childcare 9 (16.07%)
National involvement 8 (14.29%)
Self-monitoring 8 (14.29%)
Community service 7 (12.50%)
Definition 7 (12.50%)
Schedule 7 (12.50%)
Coaching 6 (10.71%)
Efficiency 6 (10.71%)
ACGME requirements 5 (8.93%)
Advocacy 4 (7.14%)
Contract negotiations 4 (7.14%)
Scholarship 4 (7.14%)
Harassment 2 (3.57%)
Imposter syndrome 2 (3.57%)
Lack of professional fulfillment 2 (3.57%)
Leadership skill development 2 (3.57%)
Legal concerns 2 (3.57%)
Personal development 2 (3.57%)
Achievement 1 (1.79%)
Empathy 1 (1.79%)

ACGME, Accreditation Council for Graduate Medical Education.
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Programs acknowledged that residents are partners in improving 
wellness and the best initiatives are often resident driven. 

We understood the importance of resident input and 
feedback into their own wellness. Who else would 
know what residents need, in terms of wellness, other 
than residents themselves?

This year we added a 4th elected chief resident 
position specifically dedicated to wellness! 

Wellness is not one size fits all and frequently requires a more 
individualized approach.

We understand that wellness is not mandatory events, 
meditation, and yoga for everyone. While we have a 
robust curriculum to explore the different avenues of 
wellness, we encourage our residents to identify their 
own stress relieving practices and to maintain those 
activities to avoid burning out.

While we know that residency is hard, we also know 
that “wellness” is a moving target and that which 
makes a person “well” is highly individualized. 

Theme 3: Nutrition and Health 
About half of programs mentioned food available to 

residents while at the hospital and on shift, as well as gyms 
and other physical fitness resources available to residents. 

Residents have their own dedicated lounge and fully 
stocked fridge with food and drinks. There are food 
trucks available at nearly all hours of the night out 
front of the main facility to take care of those evening 
and late-night cravings. Tired of the cafeteria food? 
Need something quick? The snack shack in the main 
ED provides this – of course available to use with your 
meal stipend. 

Theme 4: Wellness Structure and Resources 
Many programs had both departmental and institutional 

structure to wellness and addressed their holistic approach on 
their website. 

The infrastructure supports and promotes preventative 
care, healthy living, mental health, second-victim 
support, work-life balance, and peer-peer counseling 
and mentoring. 

Our wellness activities focus on service, resiliency, 
and career development, and will continue to grow 
with creative ideas to support and empower residents. 

Through intentional reflective practices, didactic 

sessions, and interactive social opportunities, our goal 
is to help residents maintain perspective and create 
healthy habits that promote longevity in Emergency 
Medicine.

Programs also included information about counseling services 
or methods of monitoring mental health throughout residency. 

Trainees are required to complete the Well-being Index 
twice each year while in their training program. During 
resident/fellow semi-annual review meetings with their 
Program Director, one of the topics for discussion will 
be the trainee’s self-care and completion of the Well-
being Index. 

Additionally, 42.9% of wellness pages talked about a 
wellness committee. 

Specific goals of the wellness committee include:​ 
Promote a healthy work life balance. Provide physical, 
psychological, social and professional wellness 
education. Maintain a peer support and advocacy 
network for the residents. 

The Wellness Committee, made up of attendings 
and residents from all years, provides resources, 
workshops and events to build and support the 
physical, psychological and emotional well-being of 
our emergency department.

The Department of Emergency Medicine has 
established a wellness committee to promote the 
wellness of its residents through a multifaceted 
approach that includes education, social programming, 
mentorship, and organization-directed interventions.

Theme 5: Wellness Culture and Environment 
The clinical environment can be an impediment to resident 

wellness. Some programs discussed their wellness culture 
and how they can make changes in the clinical and learning 
environments to positively impact their team. 

Implementing projects designed to improve the 
meaning residents find in their daily work. 

Advocating for changes in the learning environment 
that will improve resident well-being without 
compromising patient care or education.”

Theme 6: Wellness Curriculum 
Nearly all programs have a didactics section on their 

website, but 51.8% of programs with wellness pages featured 
ways that they incorporate wellness topics into their didactic 
sessions. 
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Developing a wellness curriculum that includes 
traditional lectures (depression, substance use), 
faculty panels (sleep, work-life balance), guest 
speakers (financial health), and experiential exercises 
(yoga, mindfulness).

Theme 7: Work-Life Integration 
The scheduling demands of residency are one of the 

drivers of decreased wellness. Many programs mentioned 
how their schedule and other residency requirements directly 
affects wellness. 

Sleep loss has negative effects including learning 
and cognition which is why it is important to 
avoid sleepless nights and to watch for circadian 
violations.

Resident centric scheduling, maximizing vacation 
preferences.

Every block, each residency class will have a protected 
Wednesday evening as a class after Grand Rounds to 
spend time as a class, have social events sponsored 
by the residency program, catch up on appointments, 
errands, or have family time.

In order to decrease physician burn-out, our shifts are 
8-hours in length. We also encourage our providers
to stop seeing new patients 1-hour before shifts end
in order to decrease charting-time past your shift.
Moreover, as you progress in your residency, the total
number of your shifts per block gradually decreases,
allowing for more time for other activities.

Theme 8: Growth and Development 
Professional growth and development is a natural and 

necessary part of residency. Many programs outlined various 
curricula and mentoring programs that help their residents 
succeed professionally and improve their mental wellbeing. 

The focus of coaching is to improve current 
performance by helping a person learn how to do 
things better to reach their desired outcome. The 
goal of coaching is to help trainees reach their peak 
potential, personally and professionally while in 
training.

Faculty mentors are chosen for their professional and 
life experience and ability to model and mentor healthy 
life/work balance and continued joy and success 
in their practice of medicine. Through the faculty 
mentorship program, residents are guided through their 
residency and are able to learn and adopt skills from 
their mentor’s years of experience.

Theme 9: Community Involvement 
Although community involvement appeared less 

frequently than many other themes, some programs 
highlighted their involvement in wellness and advocacy on a 
national level. 

Our section strives to provide local, regional and 
national leadership toward improving the health and 
wellness of all physicians and healthcare providers. 
Leaders in our department have been involved in 
advocating for and promoting local, regional, and 
national change in the healthcare system with the goal 
to improve wellness for physicians and healthcare 
providers. 

Forty-five programs linked to a general GME wellness 
page that applied to all residencies, not just EM. These pages 
were analyzed as well using the same codebook developed for 
EM pages. The most common subjects on GME wellness 
pages included wellness resources, mental health, physical 
health, and institutional support. All subjects discussed on 
GME pages can be found in Appendix B. 

Most programs (60.79%) discussed their program’s 
commitment and approach to wellness on areas of their 
website other than a dedicated wellness page. The most 
common website pages on which themes of wellness were 
mentioned included PD/Chair Welcome, Curriculum, Why Us, 
Mission/Values, FAQs, and Overview. The complete list of 
page titles that include themes of wellness are outlined in 
Appendix C. 

DISCUSSION
Residency applicants strongly consider wellness when 

determining which programs to apply to and rank.9 Residency 
websites are one of the few ways that applicants can learn 
about a program’s approach to wellness. Despite this, only 
68.35% of EM residency websites discussed wellness directly 
on their websites, and only 20.50% had website pages 
dedicated to wellness. Over half of programs that had wellness 
pages on their websites discussed social events, mental health, 
physical health, having institutional structure for wellness, 
wellness didactics, and burnout. 

Forty-five programs linked to institutional pages. These 
pages were evaluated as well, but the topics that occurred 
most were different from the sub-themes on EM-specific 
pages. Conveying wellness information is clearest with a page 
dedicated to wellness, but wellness information appears 
throughout residency websites. Students may not access all 
parts of the website; so featuring wellness information on a 
prominent section such as a “PD Welcome” section or 
“Program Highlights” would be most visible. 

To our knowledge, this is the first study in EM to explore 
residency websites for wellness-related statements. In 2021 
Pollock et al performed a descriptive analysis of EM residency 
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websites to characterize the presence of 38 items organized 
into the following categories: general program information; 
application process; research; facility information; resident 
information; lifestyle; and social media.10 Wellness was not 
directly assessed in their analysis. A radiology group 
previously performed a deductive analysis of radiology 
residency websites to determine the presence or absence of 26 
predefined criteria related to resident wellness.5 They found 
that financial, clinical, and technical aspects of programs were 
commonly present on websites, but less than 10% of radiology 
programs mentioned resident mentoring, wellness committees, 
or their non-clinical curricula. 

Similarly, in internal medicine a group reviewed 579 internal 
medicine websites for variables that a focus group found to be 
important to wellness and found that 81% of internal medicine 
websites mentioned wellness, and 41% had a page dedicated to 
wellness.11 Pavuluri et al accessed urology residency websites to 
determine whether the words “wellness” or “wellbeing” were 
used anywhere on the website and found that only 20% of 
programs mentioned one of these terms.12 Using a two-proportion 
z-test (P <0.001), we found that in EM, a significantly higher 
percentage of programs mentioned wellness directly. 

In contrast to the reviews published in the radiology, 
internal medicine, and urology literature, we performed an 
inductive conceptual analysis. We sought to characterize all 
concepts discussed on residency wellness pages rather than a 
predetermined list of criteria. While a deductive approach 
employed by other groups may be less prone to bias, it also 
misses important content, and the depth of analysis is limited. 
Our approach allowed us to assess the topics that residency 
programs deemed important to convey to applicants or the 
public. Social events were the most common sub-theme on 
EM residency websites, with 83.9% of programs discussing 
events that they hold for residents. In programs that linked to a 
GME page highlighting wellness the most common subtheme 
was institutional resources. 

While there are no published studies that establish a 
correlation between a residency website’s representation of 
wellness and actual resident wellbeing, describing website 
representation of wellness among EM programs is still 
valuable for residency program leadership, marketing teams, 
web design teams, and social media teams. We hope that this 
article will lead programs to enhance the quality of wellness 
information on their website and, more so, to continue to 
improve wellness initiatives for their program. After reviewing 
278 EM websites, we believe that the following information 
should be included on EM residency program pages:

1. A subpage dedicated to wellness
2. Feature wellness information in a prominent location

such as the program director’s message or the
program highlights

3. The program’s approach to social activities,
psychological wellbeing, health, wellness resources,
culture, and curriculum focused on wellness

4. Specific examples of programming, curricula,
committees, resources, or social events that increase
wellness and mitigate burnout through inclusion of
descriptions, photos, videos, or linked pages

A comprehensive and mission-aligned description of 
wellness on the program website could increase medical 
student interest, engagement, and ultimately recruitment to 
programs. Additionally, reviewing the approach to each of the 
themes discussed above may lead programs to improve 
aspects of their program’s overall wellness structure. 

LIMITATIONS
Our study provides insight into how EM residency 

programs convey their wellness structure and culture to 
applicants through their websites, but it is important to 
acknowledge some limitations. First, we accessed websites in 
Spring 2023. Because program websites are constantly 
evolving, the current website content and page structure may be 
different from when we reviewed. Additionally, websites are 
only one way that programs communicate information to 
applicants. In addition to their website, programs may use social 
media, virtual meet-and-greet sessions, second-look events, 
interview days, and other means to highlight aspects of their 
program’s wellness efforts. None of those communication 
platforms were considered in the current study. 

Second, we had a small team, and coding was 
performed by two individuals. While we followed rigorous 
methodology and iteratively developed and refined a 
codebook, this type of analysis lends itself to bias. Third, 
some programs have multiple websites. In this instance, we 
did consider all wellness statements if they appeared on any 
website that was found. While our best efforts were made to 
include data points from any program website, it is possible 
we may have missed programs who have multiple websites 
under varying names or nicknames for the program. 
Finally, our content analysis was based on the presence of 
concepts and did not assess the detail or quality of 
information provided. 

CONCLUSION
Residency websites are an important resource for 

medical students when they are reviewing programs for 
residency. Information about wellness is important to most 
students. There is significant variation in how programs 
address wellness topics on their website; 75.18% of 
programs discuss wellness either on a dedicated wellness 
page, in other locations on their website, or on a linked 
institutional wellness page. Of the 20.5% of programs that 
have a dedicated page to wellness, they explore themes 
related to community involvement, growth and development, 
nutrition and health, psychological wellbeing, social and 
relaxation activities, wellness culture and environment, 
wellness curriculum, wellness structure and resources, and 
work-life integration. We hope this study encourages 
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improvement in the way EM residency programs present 
wellness information on their websites, as the internet will 
continue to be a vital source of information for applicants. 
Future research could explore the alignment or misalignment 
between wellness programs offered and the perceived needs 
of EM residents. 
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Introduction: The National Clinical Assessment Tool for Emergency Medicine (NCAT-EM) was 
designed to standardize medical student assessments during emergency medicine clinical rotations. 
While multiple assessment tools implemented in medical education have been prone to inequities, 
it remains unknown how student and rater demographics impact NCAT-EM scores. In this study 
we examined how a student’s gender and status as under-represented in medicine (URM) affected 
NCAT-EM scores. 

Methods: This was a retrospective cohort study of all NCAT-EM assessments of clerkship medical 
students at a single institution in 2022. We performed mixed-effect ordinal logistic regression analyses 
to determine the association between the seven NCAT-EM domains (history/physical, prioritized 
differential, formulation of plans, observation/monitoring, emergency management, communication, 
and global assessment) and student gender, as well as the NCAT-EM domains and students’ URM 
status (specifically in domains of race and ethnicity). We adjusted our analyses for the site of rotation, 
time, the rater’s role (attending or resident), and rater demographics (gender, URM status). We then 
evaluated the interaction in gender concordance and URM-status concordance on outcomes. 

Results: A total of 1,881 NCAT-EM assessment forms were submitted on 142 students completed 
by 266 raters. There were no significant associations between student gender and NCAT-EM ratings 
across the seven domains. We found an association between URM students and lower scores in 
multiple NCAT-EM domains, including global assessment (odds ratio [OR] 0.50, CI 0.25-0.99, P = .01); 
history/physical (OR 0.38, CI 0.19-0.77, P = .01); and prioritized differential (OR 0.47, CI 0.26-0.88, 
P = .02). This effect was moderated by a significant positive interaction effect with URM concordance 
between raters and students in the prioritized differential and observation/monitoring domains.

Conclusion: This is the first study to highlight differences in both gender and status as under-
represented in medicine within the nationally implemented NCAT-EM assessment tool. Women 
students were overall rated similarly across the NCAT-EM domains compared to men, with no 
association of gender on ratings. However, students’ URM status was associated with lower scores 
in multiple NCAT-EM domains. This finding was mitigated by URM concordance between faculty and 
resident raters. Our findings support the need for additional studies to understand bias and inequities 
in the application of the NCAT-EM tool nationally. [West J Emerg Med. 2025;26(5)1250–1259.]

Western Journal of Emergency Medicine
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Population Health Research Capsule

What do we already know about this issue?
Clinical assessment tools in medical 
education often show racial and sex 
disparities in scoring and narrative feedback.

What was the research question?
Do student and rater demographics affect 
National Clinical Assessment Tool for 
Emergency Medicine (NCAT-EM) scores in 
emergency medicine clerkships?

What was the major finding of the study? 
Under-represented in medicine (URM) 
students had lower global scores (OR 0.50, 
95% CI 0.25-0.99, P  =.048), which was 
mitigated by URM rater concordance.

How does this improve population health?
Identifying disparities in clerkship 
assessments supports equitable evaluation, 
critical for building a diverse physician 
workforce.

INTRODUCTION
A longstanding challenge in medical education has been 

to accurately assess medical students on clinical rotations with 
assessment tools that have strong validity and reliability 
evidence.1,2 The fairness and accuracy of clinical assessment 
of medical students is critical as it informs clinical grades, 
Medical Student Performance Evaluation (MSPE), or “dean’s 
letters”, and—for those applying to emergency medicine (EM) 
residency—the Standardized Letter of Evaluation (SLOE).3 As 
EM residency program directors have consistently ranked 
SLOEs and EM rotation grades as some of the most important 
criteria when offering interviews and ranking applicants,4 
ensuring fairness and accuracy in these assessments plays a 
paramount role in achieving equity among EM applicants.

In an effort to improve the fairness and accuracy of EM 
medical student assessments (and thus that of SLOEs and EM 
rotation grades), the National Clinical Assessment Tool for 
Emergency Medicine (NCAT-EM) was developed in 2016 via 
consensus as a standardized assessment tool.5 This tool 
allowed for post-shift assessment of students by faculty or 
residents across six clinical performance domains: history and 
physical exam skills; prioritized differential diagnosis; ability 
to formulate a plan; observation, monitoring, and follow-up; 
emergency recognition and management; and patient- and 
team-centered communication. This tool has begun to replace 
institution-specific tools in numerous EM rotations across the 
United States,2,5,6 and was the first nationally standardized, 
specialty-specific, entrustable professional activities-based 
assessment tool for medical students.5

Prior work evaluating early implementation of the 
NCAT-EM suggests it is achieving some of its stated goals. 
Specifically, Hiller et al noted high internal consistency in 
scores within a given institution,6 suggesting that this tool 
supports reliable comparison of students within an institution 
during the residency application process. However, this work 
showcased some gaps in the validity evidence, specifically 
noting site-specific variation in ratings, perhaps suggesting 
limitations in the response process of the validity (how the 
raters differentially use the tool) or the generalizability of the 
tool.1 Additionally, this prior work was predominantly limited 
to medical students in their fourth year (with a high percentage 
interested in EM residency), limiting generalizability. 
Additionally, although they found site-specific differences 
based on student and rater gender, they were unable to 
examine the association of race or ethnicity on NCAT-EM 
scores (despite known racial disparities in other standardized 
EM assessments,7,8 such as the SLOE9–11). Additional work to 
investigate the various domains of validity of this tool would 
add to the literature.

Unfortunately, such disparities in assessment have been 
observed throughout medical education,12 potentially 
contributing to the known leadership disparities and pay-based 
disparities based on gender and race.13–18 Studies have 
identified gender- and race-based differences in language used 

in the MSPE19,20 and language used in clerkship 
evaluations.7,19,21 Gender- and race-based differences have also 
been observed through clinical grades (with lower clinical 
grades for non-White students, even after adjusting for 
variables such as scores on Step 1 of the US Medical 
Licensing Exam)7,22 and overall recommendations on 
SLOEs.9–11 These differences likely represent inequities, 
especially when the observed variations are not explained by 
the student performance but instead by other factors such as 
the clinical learning environment or the evaluator.23,24 It is not 
known whether such differences persist despite the 
implementation of a nationally standardized tool such as the 
NCAT-EM.

To address this gap, our goal in this study was to analyze 
the association between student and rater demographics and 
NCAT-EM scores of clerkship students rotating through 
various emergency department sites at a single institution. 
Given prior evidence suggesting that concordance in 
demographics may impact ultimate evaluation,25,26 we 
similarly assessed how concordance in student and rater 
demographics was associated with NCAT-EM scores.

METHODS
Setting and Participants

We performed a retrospective, single-center cohort study 
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of all electronically completed NCAT-EM assessments of 
clerkship medical students at the University of Pennsylvania. 
Individualized NCAT-EM forms were made available 
electronically through a Qualtrics (Qualtrics International Inc, 
Provo, UT) QR code. The dataset included all submitted 
NCAT-EM assessments from January–December 2022, as 
assessments completed during this year were unaffected by the 
COVID-19 pandemic. Given our interest in the impact of 
demographics on NCAT-EM scores, we excluded assessments 
for which demographic information (for either the student or 
the rater) was unavailable.

The Perelman School of Medicine curriculum includes 1.5 
years of pre-clerkship content, followed by a one-year 
clerkship year, consisting of eight core clerkships (emergency 
medicine, family medicine, internal medicine, neurology, 
obstetrics and gynecology, pediatrics, psychiatry, and surgery) 
graded on an honors/high pass/pass/fail basis. During the 
clerkship year, students additionally complete an additional 
month of otolaryngology, orthopedic surgery, anesthesia, and 
ophthalmology (one week each, graded on a pass/fail basis). 
The EM clerkship is a four-week core clerkship completed at 
either one or two of six affiliated clinical sites.

The NCAT-EM has been used for clinical assessment of 
EM clerkship students in this institution since 2018. The 
NCAT-EM consists of six clinical performance domains rated 
on a four-point entrustability scale, a global assessment 
domain, a professionalism section, and mandatory free-text 
comments for strengths and suggestions for improvement 
(Supplemental Table 1). Students are required to present a QR 
code linking the NCAT-EM to attendings or EM residents 
during every shift, which is completed at the rater’s 
convenience on an online platform.

During the EM clerkship, students were assigned to work 
14 eight-hour shifts (or total hourly equivalent for sites with 
10- or 12-hour shifts) for the duration of the clerkship.
Students were required to present the QR code to at least one
rater per shift (either an attending or a supervising resident
ranging from postgraduate year [PGY] 2-4). The dataset did
not include discrete PGY-level data for resident raters. Prior to
and during this study, the clerkship directors performed annual
education focused on the NCAT-EM tool and the process of
assessment, which consisted of an introduction to the tool, a
brief overview of the scale, and a review of medical student
evaluation processes. This information session included both
faculty and residents at all sites (for all individuals who would
be working with students).

Data Collection and Analysis
Data collected in addition to completed NCAT-EM forms 

included student factors (gender and under-represented in 
medicine [URM] status) and rater factors (gender, URM 
status, and role, either resident or faculty). We extracted 
gender and race data for students from admissions 
demographics based on self-identification. For faculty, 

self-reported gender and race were obtained through the 
university’s faculty affairs database. We defined URM status 
for both faculty and students using the Association of 
American Medical Colleges (AAMC) definitions. The URM 
status was specifically chosen as a binary variable (as opposed 
to race and ethnicity data), to improve power in our statistical 
analysis. Importantly, the definition of URM can broadly 
include groups that are minoritized, such as first-generation, 
low-income students, or students with disabilities, although 
for this work we used the AAMC definition of URM based on 
race and ethnicity. The dataset also included the quarter of 
year in which the student was completing the clerkship (block 
1, 2, 3, or 4), and the clinical site where they were rotating. All 
data were deidentified prior to data analysis.

We performed univariate ordinal logistic regression 
analyses to determine the association between the global 
assessment on the NCAT-EM tool (bottom third, middle 
third, top third, or top 10%), with student gender, student 
URM status, faculty gender, faculty URM status, clerkship 
site, and rotation block. We then performed mixed-effect 
ordinal logistic regression analyses to determine the 
association between NCAT-EM scores and student gender, 
clustered by student, after adjusting for site of rotation, time, 
role of rater, student URM status, and rater demographics 
(gender, URM status). To assess the association with URM 
status, we performed mixed-effect ordinal logistic regression 
analyses to determine the association between NCAT-EM 
scores and student URM status, clustered by student, after 
adjusting for site of rotation, block, role of rater, student 
gender, and rater demographics. Given the hypothesis that 
concordance in rater gender and student gender and URM 
status might be associated with NCAT-EM scores, we also 
assessed the interaction between student gender and rater 
gender, and student URM status and rater URM status.

For each analysis, the model was clustered on student 
(random effects) and rater (random effects). This model was 
used intentionally to adjust for the non-independent nature of 
students and/or raters throughout the dataset, as this model 
provides adjusted standard errors accounting for student and/
or rater clustering (random effects) throughout the dataset. 
Based on prior factor analyses showing each domain in the 
NCAT-EM assessed unique domains, we repeated the above 
analysis for each of the six clinical performance domains of 
the assessment. (See Supplemental Table 1 for the NCAT-
EM domains.)

While our primary analysis included URM (as per AAMC 
definition) as a binary variable, we aimed to further 
understand our findings in the context of URM categories, 
recognizing that URM individuals who spanned different 
identities might have had different experiences with 
assessment. Thus, we performed a sensitivity analysis using 
racial and ethnic groups within the AAMC definition of URM 
(African- American/Black, Hispanic/Latino, Native American, 
including American Indian, Alaska Native, and Native 
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Hawaiian, Pacific Islander, and mainland Puerto Rican). We 
then performed a second sensitivity analysis comparing 
individuals identifying as Black compared to other individuals 
(noting the large proportion of individuals within the cohort 
identifying as URM were Black and the distinct experiences 
of this population27,28).

We completed statistical analysis using STATA v18.0 
(StataCorp, LLC, College Station, TX). Statistical significance 
was determined using a P-value of .05 (not adjusting for 
multiple comparisons given the exploratory nature of the 
analysis, to reduce the risk of type 2 error). This study was 
deemed exempt by the University of Pennsylvania 
Institutional Review Board. 

RESULTS
Over the course of 2022, 1,881 complete NCAT-EM 

assessment forms were submitted on 142 distinct students 
(consisting of 74 women [52%] and 68 men [48%], including 
34 [24%) who identified as URM) completed by 266 different 
raters. We excluded 122 NCAT-EM forms prior to analysis, 
due to incomplete demographic information for the rater. The 
median number of completed forms per student was 13 [(IQR 
11- 15), which was similar between genders (13.4 for men vs
13.1 for women, P = .59). There were fewer NCAT-EM
assessments completed on those who identified as URM
within the sample (with a mean of 11.8 vs 13.8 assessments
for non-URM students, P = .01). Most assessments were
completed by raters who identified as men (n = 1,070, 60%),
and 11% (n = 195) were completed by raters who identified as
URM. The racial demographics of faculty identified as URM
(as per AAMC definitions) was 119 (61%) Black, 55 (28%)
Hispanic or Latino, and 21 (11%) Pacific Islander. The racial
demographics of students identified as URM (as per AAMC
definitions) was 224 (56%) Black, 38 (10%) Hispanic or
Latino, and 138 (35%) spanning multiple groups. Complete
demographic information of completed NCAT-EM forms are
included in Table 1.

Distribution of scores for each of the six clinical 
performance domains on the NCAT-EM as well as the global 
assessment domain (see Supplemental Table 1) are 
summarized in Table 2. Global assessment scores were 
skewed leftward (consistent with prior national data5), with 38 
ratings (2.1) ratings representing the lower third in the global 
assessment, 506 (28%) in the middle third, 878 (49%) in the 
upper third, and 387 (21%) in the top 10% (“exceptional”).

The results of the univariate ordinal logistic regression are 
shown in Table 3. In the univariate analysis, there was a 
significant association based on rater role, with faculty raters 
being less likely to rate students in the higher entrustment 
scores compared to resident raters for all domains (P < .001 
for all domains); thus, this was included in the multivariate 
analysis. There was also an association between rotation block 
and NCAT-EM scores, and site of the rotation and NCAT-EM 
scores; thus, these variables were included in the final 

Characteristic
Completed NCAT-EM forms 

(n, %)
Student gender 1881 (100.0%)

Men 913 (48.5%)
Women 968 (51.5%)

Student URM status 1881 (100.0%)
URM 400 (21.3%)
African American/Black 224 (56%)
Hispanic/Latino 38 (10%)
Multiple AAMC URM Groups 138 (35%)
Non-URM 1481 (78.7%)

Rater Role 1775 (100.0%)
Resident 484 (27.3%)
Faculty 1291 (72.7%)

Rater Gender 1783 (100.0%)
Men 1070 (60.0%)
Women 713 (40.0%)

Rater URM Status 1759 (100.0%)
URM 195 (11.1%)

African American/Black 119 (61%)
Hispanic/Latino 55 (28%)
Pacific Islanders 21 (11%)

Non-URM 1564 (88.9%)
Clinical Site 1880 (100.0%)

Quaternary care site 694 (36.9%)
Community site A 662 (35.2%)
Community site B 187 (9.9%)
Community site C 129 (6.9%)
Pediatric site 121 (6.4%)
Veteran’s Affairs 87 (4.6%)

Block 1881 (100.0%)
1 569 (30.2%)
2 569 (30.2%)
3 305 (16.2%)
4 438 (23.3%) 

Table 1. Student characteristics, rater characteristics, clinical site 
and block of completed NCAT-EM assessment forms.

All results are expressed as number of NCAT assessment forms 
completed within each category, followed by percent of 
assessments for which data are available.
NCAT-EM, National Clinical Assessment Tool for Emergency 
Medicine; URM, under-represented in medicine; AAMC, 
Association of American Medical Colleges.

regression model.
The results of the multivariate ordinal logistic regression, 

clustered by student and rater, are shown in Table 4, using a 
significant threshold of P = .05 (rather than adjusting for 
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Table 2. Overview of ratings for National Clinical Assessment 
Tool for Emergency Medicine clinical performance domains and 
global assessment.

NCAT-EM Domain n (%)
Focused history and physical exam skills 1,879 (100%)

Unable to assess 25 (1%)
Pre-entrustable 118 (6%)
Mostly entrustable 742 (40%)
Fully entrustable/Milestone 1 754 (40%)
Outstanding/Milestone 2 240 (13%)

Ability to generate a prioritized differential diagnosis 1,866 (100%)
Unable to assess 31 (2%)
Pre-entrustable 152 (8%)
Mostly entrustable 818 (44%)
Fully entrustable/Milestone 1 664 (36%)
Outstanding/Milestone 2 201 (11%)

Ability to formulate plan (diagnostic, therapeutic, 
disposition)

1,861 (100%)

Unable to assess 34 (2%)
Pre-entrustable 163 (9%)
Mostly entrustable 894 (48%)
Fully entrustable/Milestone 1 592 (32%)
Outstanding/Milestone 2 178 (10%)

Observation, monitoring, and follow-up 1,861 (100%)
Unable to assess 42 (2%)
Pre-entrustable 120 (6%)
Mostly entrustable 683 (37%)
Fully entrustable/Milestone 1 747 (40%)
Outstanding/Milestone 2 263 (14%)

Emergency recognition and management 1,851 (100%)
Unable to assess 385 (21%)
Pre-entrustable 98 (5%)
Mostly entrustable 673 (36%)
Fully entrustable/Milestone 1 523 (28%)
Outstanding/Milestone 2 172 (9%)

Patient- and team-centered communication 1,848 (100%)
Unable to assess 40 (2%)
Pre-entrustable 65 (4%)
Mostly entrustable 605 (33%)
Fully entrustable/Milestone 1 794 (43%)
Outstanding/Milestone 2 344 (19%)

Global assessment 1,809 (100%)
Lower third 38 (2%)
Middle third 506 (28%)
Top third 878 (49%)
Exceptional (top 10%) 387 (21%)

All results are expressed as number of NCAT-EM assessment 
forms completed within each category, followed by percentage of 
assessments for which data are available.
NCAT-EM, National Clinical Assessment Tool for Emergency Medicine.

multiple comparison due to the exploratory nature of the study). 
As there was no significant interaction between the student 
gender and rater gender in each analysis, this interaction term 
was excluded from the final regression model. The final 
regression model included the rater gender and student gender, 
rater and student URM status (and the interaction between 
them), rater role (faculty vs resident), clinical site, and rotation 
block. The results of the mixed regression identified no 
significant associations between student gender and NCAT-EM 
scores for each NCAT-EM domain (Table 4). There was a 
significant interaction effect between student gender and rater 
gender in the domain of history and physical exam (OR 0.31, CI 
0.11-0.83, P = .02). There were no other significant interaction 
effects in the remainder of the domains.

Student URM status was associated with lower scores for 
the global assessment, (OR 0.50, CI 0.25-0.99, P = .05), 
history/physical exam domain (OR 0.38, CI 0.19-0.77, P = 
.01) and the prioritized differential diagnosis domain (OR 
0.47, CI 0.26-0.88, P = .02) after multivariate adjustment, as 
shown in Table 4. These findings were moderated by a 
significant positive interaction effect between student and rater 
URM status in the observation/monitoring domain (OR 4.55, 
CI 1.21-17.1, P =.03), suggesting that concordance in URM 
status between raters and students lessened (and in some 
instances, reversed) the negative effect of URM status on 
NCAT-EM scores. More specifically, when assessing the 
significant domains for a given student, the adjusted ORs for 
URM-concordant dyads were adjusted OR 0.83 for the global 
assessment (suggesting the difference persisted); adjusted OR 
1.06 for history/physical domains; and adjusted OR 1.76 for 
observation/monitoring (suggesting reversal of the score, and 
URM-concordant dyads had higher odds of receiving a higher 
score than the reference cohort).

The sensitivity analysis using racial and ethnic groups 
within the URM status (Black, Hispanic/Latino, Native 
Americans, including American Indians, Alaska Natives, and 
Native Hawaiians, Pacific Islanders, and mainland Puerto 
Ricans demonstrated a poorer fit to the data—based on 
likelihood ratio tests and Bayesian information criterion and 
Akaike’s information criterion comparisons—than the original 
model. As this approach risked underestimating the true effect, 
it was not included in the results. In our sensitivity analysis 
comparing individuals who were Black to other individuals in 
the cohort, we found significant associations with NCAT-EM 
ratings in the domains of history/physical domain (OR 0.32, CI 
0.14-0.76, P = .01); prioritized differential domain (OR 0.36, CI 
0.17-0.79, P =.01); the ability to formulate a plan domain (OR 
0.46, CI 0.59-1.48, P =.05), with significant interaction effects 
noted in the majority of domains. (See Table 5 for full details.)

DISCUSSION
Our study demonstrates important associations between 

both rater and student demographics and NCAT-EM scores 
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within our cohort, with notable findings based on student 
URM status. Our multivariate analysis did not find any 
gender-related differences in NCAT-EM domains. However, 
the multivariate analysis showed that students identified as 
URM received lower NCAT-EM scores in several domains, 
including the history/physical exam domain and the prioritized 
differential diagnosis domain. This effect was mediated (and 
in some cases reversed) by concordance of URM status 
between raters and students in some of the domains, such that 
concordance in URM status between students and raters was 
associated with higher NCAT-EM scores.

The association between student URM status with lower 
NCAT-EM scores is consistent with prior literature 

documenting longstanding racial disparities in clerkship 
grading.21,29,30 Despite the NCAT-EM being noted to have 
excellent internal consistency based on prior studies,6 this 
suggests that the use of the tool continues to be impacted by 
its differential use by raters and raises some concern about 
additional domains of validity with the tool.1 It is important 
for us as medical educators to ensure the assessment tool 
widely used to guide clerkship grading does not introduce any 
construct irrelevance variance at all.31,32 

In this study, the observed score differences by URM 
status may be the result of implicit bias of raters affecting both 
their global perception and perception of competency-related 
behaviors of students, lack of mentorship leading to 

Table 3. Univariate associations between ratings for National Clinical Assessment Tool for Emergency Medicine domains and student 
and rater characteristics.

Global 
Assessment

History/
Physical

Prioritized 
Differential

Ability to  
Formulate Plan

Observation/ 
Monitoring

Emergency 
Management Communication

Variable OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P

Student 
gender

Men 1.0 
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

-

Women 0.91 
(0.77, 
1.08)

.30 0.85
(0.72,
1.01)

.06 0.91
(0.77,
1.08)

.30 0.90 
(0.76, 
1.07)

.24 0. 97
(0.83,
1.15)

.75 1.05 
(0.88, 
1.26)

.59 0.97
(0.82,
1.15)

.73

Student URM-status
Non-URM 1.0 

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
-

URM 0.91 
(0.73, 
1.12)

.37 0.90
(0.73,
1.11)

.23 0.92
(0.75,
1.14)

.45 0.67 
(0.37-
1.22)

.19 1.00
(0.81,
1.23)

.99 .99
(0.81,
1.21)

.93 1.11
(0.90,
1.36)

.33

Rater role
Resident 1.0 

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
-

Faculty 0.46 
(0.38, 
0.57)

<  .001 0.34 
(0.28, 
0.42)

< .001 0.29 
(0.24, 
0.36)

<.001 0.38 
(0.31, 
0.46)

< .001 0.32 
(0.27, 
0.40)

< .001 0.43 
(0.35, 
0.53)

<0.001 0.19 
(0.15, 
0.24)

< .001

Rater gender
Men 1.0 

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
-

Women 1.05 
(0.88, 
1.26)

.60 1.26
(1.06,
1.51)

.01 1.21
(1.01,
1.44)

.04 1.21 
(1.02, 
1.45)

 .03 1.24
(1.04,
1.48)

0.02 0.86 
(0.72, 
1.02)

0.09 1.04 
(0.87, 
1.24)

.65

Rater URM-status
Non-URM 1.0 

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
-

URM 0.67 
(0.53, 
0.93)

.02 1.14
(0.87,
1.50)

 .33 1.23
(0.93,
1.61)

.13 1.29 
(0.97, 
1.69)

.08 1.37
(1.04,
1.79)

.02 0.95 
(0.72, 
1.26)

.74 1.08
(0.82,
1.43)

.58

OR, odds ratio; NCAT-EM, National Clinical Assessment Tool for Emergency Medicine; URM, under-represented in medicine.
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Table 4. Multivariate associations between ratings for National Clinical Assessment Tool for Emergency Medicine domains and student 
sex and under-represented in medicine (URM) status, after adjusting for rater sex and URM status, concordance of student-rater URM 
status, clinical site, and time.

Global 
assessment

History/
physical

Prioritized 
differential

Ability to 
formulate plan

Observation/ 
monitoring

Emergency 
management Communication

Variable OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

 P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P

Student Sex
Men 1.0 

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
-

Women 0.93 
(0.54, 
1.60)

.78 0.84 
(0.50, 
1.42)

.52 0.98 
(0.61, 
1.57)

.93 0.95 
(0.60, 
1.51)

.84 1.26
(0.84,
1.89)

.26 0.87 
(0.60, 
1.27)

.48 1.21
(0.82,
1.78)

.35

Interaction between rater and student gender
Sex concordance 
between men

1.0 
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

-

Sex concordance 
between women

0.74 
(0.49, 
1.09)

.13 0.59 
(0.40, 
0.85)

.006 0.87 
(0.60, 
1.27)

.48 0.76 
(0.52, 
1.11)

0.16 0.96 
0.66, 
1.40)

.83 0.90 
(0.62, 
1.29)

.56 1.02
(0.70,
1.28)

.93

Student URM Status
Non-URM 1.0 

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
-

URM 0.50 
(0.25, 
0.99)

.006 0.38 
(0.19, 
0.77)

.007 0.47 
(0.26, 
0.88)

.02 0.67 
(0.37, 
1.22)

.19 0.62
(0.37,
1.06)

.08 0.78 
(0.60, 
1.27)

.34 0.78
(0.47,
1.30)

.35

Interaction between rater and student URM-status
Non-URM 
concordance

1.0 
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

- 1.0
(ref)

-

URM 
concordance

2.92 
(0.70, 
12.23)

.14 3.97 
(0.74, 
21.30)

.11 4.38 
(0.99, 
19.35)

.05 3.47 
(0.72, 
16.64)

.12 4.56
(1.21,
17.09)

.03 1.28 
(0.33, 
4.93)

.72 2.60
(0.65,
10.41)

.18

OR, odds ratio; NCAT-EM, National Clinical Assessment Tool for Emergency Medicine; URM, under-represented in medicine.

Table 5. Multivariate associations between ratings for National Clinical Assessment Tool for Emergency Medicine domains and Black vs 
non-Black race, after adjusting for rater sex and race (Black vs non-Black), concordance of student-rater race, clinical site, and time.

Global 
assessment History/physical

Prioritized 
differential

Ability to 
formulate plan

Observation/
monitoring

Emergency 
management Communication

Variable OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P OR 
(95% 
CI)

P

Student Race
Non-Black 1.0 

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0

(ref)
- 1.0 (ref) - 1.0

(ref)
- 1.0 (ref) -

Black 0.67 
(0.28, 
1.62)

.38 0.32 
(0.14, 
0.76)

.01 0.36
(0.17,
0.79)

.01 0.46
(0.59,
1.48)

.05 0.54
(0.28,
1.04)

.07 0.78 
(0.42, 
1.44)

.42 0.65
(0.34,
1.24)

.20

Interaction 
between Black 
Raters and 
Black Students

25.8 
(3.23, 
205.1)

.002 39.4 
(3.42, 
452.5)

.003 38.9
(4.56,
331.4)

.001 32.9 
(3.40, 

317.43)

.003 29.37 
(4.55, 

189.46)

<.001 2.07 
(0.31, 
13.9)

.45 17.59
(2.29,

135.41)

.006

OR, odds ratio; NCAT-EM, National Clinical Assessment Tool for Emergency Medicine.
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inequitable opportunities, or different lived experiences of 
URM students impacting their experience, and performance in 
the clinical environment (including stereotype threat, 
microaggressions, patient mistreatment, being tasked with 
being a racial ambassador, unrewarded labor, limited 
resources, and othering).17,21,33–35 The complexity of this 
amalgam of factors that exacerbates disparities in clerkship 
grading has been described as the “social milieu of medical 
education,”35 and may ultimately contribute to the inequities 
observed in other standardized assessments used in EM, such 
as the SLOE. Improved understanding of these disparities in 
the EM clerkship setting and further evaluation of the validity 
evidence of the NCAT-EM tool is critical to identify solutions 
to mitigate these issues.

Perhaps more interestingly, some of the findings of a 
differential score based on URM status were mitigated (and in 
some cases, reversed) by URM concordance between the 
student and rater, specifically within the prioritization of a 
differential, and the observation and monitoring domains. As a 
possible explanation, URM concordance may reduce implicit 
bias of the rater as well as the other effects of racism on the 
medical student, such as stereotype threat. Concordance 
between the rater and student can also enhance performance of 
the student through the role-model effect.33 This aligns with 
prior studies that have shown the importance of racial 
concordance in multiple domains, including patient care, 
professional development,17 and medical education 
assessment,36,37 further highlighting the critical nature of 
supporting equity initiatives to advanced diversity across EM 
faculty and residents. 

It is not clear why this phenomenon would be present for 
only two of the NCAT-EM domains, although it could 
represent something unique about those domains, including 
that they may capture more direct interaction between students 
and raters (such as prioritizing differentials) and, thus, 
concordance would be more heavily impacted. Regardless, 
this further suggests that additional robust validity studies of 
the NCAT-EM tool are needed. Additionally, while we noted 
various impacts of URM concordance on the NCAT-EM 
scores, the impact on the overall disparities identified in our 
study may be negligible, and further work is needed to 
examine this phenomenon across a larger sample of more 
diverse learners and raters.

Another interesting observation within our study was that 
URM students had fewer submitted NCAT-EM forms in the 
full cohort, which persisted after adjusting for minor site 
differences. The structure of the NCAT-EM within our 
institution requires learners to seek out designated feedback 
and collect assessments via a QR code. This difference could 
indicate differences in self-promotion behavior,38 which may 
uniquely disadvantage URM students. Specifically, there is a 
complex interplay between evaluations, biases, and the 
associated impact on confidence, self-esteem, and motivation. 
In URM students, negative evaluations, even if biased, may 

reinforce stereotype threat—defined as a fear of confirming 
negative stereotypes about their group—17 and ultimately 
hinder professional growth. Understanding this, as well as 
other unique barriers to seeking evaluation by URM students 
as observed in this study, should be further evaluated.

We also found no difference in NCAT-EM scores based 
on gender, with no significant difference in scores between 
men and women in the cohort. This absence of gender 
associations across the NCAT-EM performance domains 
was surprising, and in contrast to prior work analyzing the 
NCAT-EM in medical students. Specifically, in a study by 
Hiller and colleagues, there were student gender-based 
differences in composite NCAT-EM scores at 4 of the 13 
sites included in their study.6 However, this prior work was 
conducted with limited demographic data and an over-
representation of male students, with predominantly 
students in their final year of medical school. It is possible 
that gender disparities across diverse assessment domains 
become apparent at later stages in training (as has been 
observed in residency assessments).39,40

As NCAT-EM scores inform clinical grades, and 
subsequently the SLOE and MSPE, it is critical to mitigate 
disparities in use of the NCAT-EM tool as found in our study. 
The NCAT-EM has features of prior recommendations to 
reduce grading inequity, including workplace-based 
assessment, criterion-based rubrics, and competency-based 
grading. Our data show that rating disparities are still present, 
despite high internal consistency metrics of the NCAT-EM. 
This argues that the tool itself does not contribute to 
disparities, but real-world use of the tool by raters contributes 
to these differences. Ultimately, the scoring differences found 
in our study support the use of rater training, which has been 
shown to improve the accuracy of workplace-based 
entrustment ratings of medical learners.41 

Additionally, ongoing efforts to promote an equitable and 
diverse workforce are necessary, noting the role of 
concordance on some of these disparities. Ultimately, 
achieving fairness and accuracy in NCAT-EM assessments is 
crucial to promoting gender and racial equity among EM 
applicants, especially with national implementation of the 
NCAT-EM tool. In addition, clerkships in other specialties 
should note that despite the positive impacts of using a 
standardized and national assessment instrument with strong 
reliability, testing by itself is not the solution for overcoming 
observed differences not explained by student performance. 

LIMITATIONS
Although we identified compelling findings, this study 

had several limitations. Our study analytic approach involved 
multiple regressions, and we did not adjust for multiple 
comparisons due to the exploratory nature of the study, which 
increased the risk of type 1 error in our conclusions. However, 
we feel the presence of findings in our sensitivity analysis 
suggests that this finding is a true trend. In addition, the study 
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was limited to a single institution. Although it included six 
different sites within the institution (each with a unique culture 
and patient population), obtaining a multicenter study across 
distinct geographical regions is an important next step to fully 
evaluate the effect of student and rater demographics on 
NCAT-EM performance nationally. Furthermore, it is not yet 
clear whether these findings among second- and third-year 
clerkship students can be generalized to more senior medical 
students on sub-internships or electives, and additional work 
evaluating the impact of URM status on advanced students is 
needed. Our study did not include individuals who identified 
as gender diverse, which would also be important to include in 
future research. Finally, while we importantly noted some 
differences in NCAT-EM use by site and by level (residents 
NCAT-EM scores were higher as compared to faculty), we 
were unable to assess PGY level in residency training nor the 
impact of faculty development on the tool. This is an 
important area of future work.

CONCLUSION
While we found no association between student gender 

with NCAT-EM scores, we did find an association between 
student under-represented in medicine status in two of six 
NCAT-EM performance domains, an effect that was mediated 
by concordance in URM status with the rater. Future multi-
institution research is needed to verify grading disparities 
based on student and rater characteristics on the national level, 
which would further support the use of multifaceted 
interventions to mitigate disparities in ratings, including 
diversity efforts in recruitment practices, equitable access to 
medical school resources, gender- or URM-specific student 
support and rater training to ultimately promote equity among 
emergency physicians. 
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Introduction: In early 2025, the Accreditation Council for Graduate Medical Education (ACGME) 
announced proposed revisions to emergency medicine (EM) residency training to include substantial 
changes to the length of training programs, required rotations, and structured experiences. To date, 
no published national survey has sought to determine how these changes would impact individual 
programs. 

Methods: Over a three-week period in April 2025, we anonymously surveyed program directors or 
their designees online through the Council of Residency Directors in Emergency Medicine listserv. 
Survey respondents were asked about the impact the changes would have on their programs and 
their overall opinions of the proposed 48-month minimum requirement. 

Results: A total of 86 program directors responded to the survey (response rate of 29.9%) with 
representative samples from current three-year (83.7%, 72/86) and four-year (16.3%, 14/86) 
programs. Most program directors reported that they would have to make significant revisions in 
either structured experiences, required rotations, or both. Most survey respondents from three-year 
programs (52/72) do not support the proposed changes, whereas all respondents from four-year 
programs (14/14) do support the changes (P<.001). 

Conclusion: Proposed program requirements may require modifications in both three- and four-year 
programs; 33 of the 86 program directors surveyed reported that would need more than one year to 
meet the requirements, if adopted. This raises the concern that programs may not be prepared to 
implement the revisions within the proposed timeline, potentially impacting resident education and 
the future EM workforce. The ACGME should consider a staged rollout of requirements to allow them 
to be thoughtfully implemented in a meaningful way. [West J Emerg Med. 2025;26(6)1504–1509.]

INTRODUCTION 
On February 12, 2025, the Accreditation Council for 

Graduate Medical Education (ACGME) proposed significant 
revisions to the program requirements for emergency medicine 
(EM) residency training in the United States, with the most 
notable change being the standardization of training length 
to 48 months for all programs, effective July 1, 2027.1 This 
proposed change has generated considerable discussion and 

debate within the EM community, with concerns raised about 
its potential impact on resident education, program finances, 
and the EM workforce. Currently, most programs are three 
years in length, with four-year programs comprising less than 
25% of EM residency programs in the US.2

Approximately 60% of EM program directors (PD) 
(173/289) from the ACGME database completed a survey 
created by the Program Requirements Writing Group 3, which 
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Population Health Research Capsule

What do we already know about this issue?
The ACGME has proposed major changes to 
emergency medicine (EM) training.

What was the research question?
How do program directors view the proposed 
ACGME changes and what resources are 
needed to comply?

What was the major finding of the study? 
33.6% of 3-year and 100% of 4-year programs 
support the change to 48 months minimum 
residency training in emergency medicine (P < 
.001).

How does this improve population health?
The study identifies changes that EM programs 
would need to implement meet new standards, 
to ensure the future workforce is well-prepared 
to deliver quality care.

found that summed averages for necessary experiences were 
41.6 months for three-year programs and 50.7 months for 
four-year programs. This survey has subsequently been used 
as justification for the proposed new program requirements, 
including the 48-month minimum program length. However, 
the survey did not specifically ask about support for a change 
from three to four years of training, and it was not designed to 
examine the impact of any potential changes. The ACGME’s 
rationale for this change includes concerns about declining 
board pass rates, potentially attributed to shorter EM shifts and 
fewer patient encounters during training.4 Yet the available 
published data show that graduates of three- and four-year 
programs perform similarly in clinical practice and on board 
pass rates. 5,6

To further explore the perceived challenges and 
opportunities associated with this change, we surveyed 
EM PDs on the changes that would be required within 
their programs and anticipated challenges with the new 
requirements, and we gauged their support for the proposed 
requirement of 48 months of training for all EM programs.  

METHODS
We conducted a national cross-sectional survey of EM 

PDs, or their selected designees (defined as a faculty member 
delegated by the PD or other residency leadership), from 
ACGME-accredited EM residency programs in the US over 
a three-week period in April 2025. After we developed the 
survey instrument it was piloted for content validity, clarity, 
and relevance by four members of our educational leadership 
teams who have experience in program leadership and survey-
based research. All feedback was incorporated into the survey, 
which was approved by our institutional review board as an 
exempt study. The survey was designed on SurveyMonkey 
(Momentive Inc., San Mateo, CA) and disseminated to EM 
PDs through the Council of Residency Directors (CORD) in 
Emergency Medicine Program Director list-serv. Reminders 
were sent at one-week intervals for a total of three times. 
At the time of the study there were 288 PDs in ACGME-
accredited EM programs. 

The survey (Appendix A) consisted of 11 questions and 
was divided into three sections: demographic information; 
curricular changes; and reflection. In the section on proposed 
curricular changes, participants were asked to assume that 
the program requirements had been adopted and to answer 
questions on anticipated changes to their program’s required 
rotations (62 weeks at primary emergency department 
[ED], low-resource ED, high-resource ED, low-acuity 
area, critical care, pediatric intensive care unit, pediatric 
ED, administration/quality assurance, toxicology/addiction 
medicine, and emergency medical services). They were then 
asked about anticipated changes that would be necessary to 
meet the required structured experiences (non-laboratory 
diagnostics such as ultrasound, telemedicine, primary 
assessment and decision-making, airway management, 

ophthalmologic procedures, acute psychiatric emergencies, 
sensitive exams, transitions of care, and observation 
medicine). The final section of the survey included questions 
on the time needed to adopt the 48-month format, additional 
resources required (additional funding aside from salary, 
additional training sites, additional core faculty, additional 
clinical faculty, more protected time, additional simulation or 
procedure lab time), and agreement on the proposed changes.

We summarized categorical survey responses with 
frequencies and percentages. Chi-square tests were used 
to evaluate associations. P-values < .05 were considered 
statistically significant. We performed analysis using SAS v9.4 
(SAS Institute Inc, Cary, NC).

RESULTS
A total of 92 respondents completed the survey. However, 

six were excluded because they did not identify as either 
a PD or their designee, and their data was not included in 
the analysis. In total, 86 EM programs were included in the 
analysis of the survey data for a final response rate of 29.9%. 
Of the 86 PDs who completed the survey, 72 (83.7%) were 
from three-year programs and 14 (16.3%) from four-year 
programs, which is similar to the breakdown of three- and 
four-year programs currently listed on the Emergency 
Medicine Residents’ Association Match website.7 Most 
programs were university-based (33, 38.4%), followed 
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by community-based university-affiliated (31, 36%), and 
community-based (22, 25.6%). Participant programs were 
geographically representative (Table) of the EM academic 
community based on Fellowship and Residency Electronic 
Interactive Database Access geographic regions.7

Curriculum Changes 
Of the 86 PDs who responded to the survey, 50 (58%) 

anticipated needing to make three or more changes to their 
curricula to meet the required nine structured experiences 
(Table). This was not significantly different between three- 
and four-year programs. Of the 86 respondents, 14 (16%) 
reported already having all the required rotations in the 
proposed requirements, and 34 (40%) reported that they would 

need to add three or more rotations. Forty-four respondents 
(51.2%) indicated that they would be likely to increase their 
complement of residents, whereas 12 (14%) indicated that 
they would likely decrease the number of residents. Twenty-
five respondents (29.1%) indicated that they were unlikely to 
change their complement, and five respondents (5.8%) did not 
answer the question. Most of the programs that would look to 
expand their complement were currently three-year programs 
(42/44, 95.5%).

Time Needed 
Forty-nine (57%) PDs indicated readiness for all the 

changes within a one-year period, while 33 (38.4%) reported 
they would require more than one year to prepare, 20 (23%) 

Frequency (N = 86) Percentage 3 years (n = 72) 4 years (n = 14) P-value

What geographic region is your program in (as 
listed in FRIEDA)?

East North Central (IL, IN, MI, OH, WI) 15 17.4% 13 18.1%        2 14.3%
East South Central (AL, KY, MS, TN) 2 2.3% 2 2.8% 0 0.0%
Mid Atlantic (NJ, NY, PA) 22 25.6% 18 25.0% 4 28.6%
Mountain (AZ, CO, ID, MT, NM, NV, UT, WY) 3 3.5% 2 2.8% 1 7.1%
New England (CT, MA, ME, NH, RI, VT) 4 4.7% 2 2.8% 2 14.3%
Pacific (AK, CA, HI, OR, WA) 5 5.8% 3 4.2% 2 14.3%
South Atlantic (DC, DE, FL, GA, MD, NC, 
SC, VA, WV) 16 18.6% 16 22.2% 0 0.0%

Territory (PR) 1 1.2% 1 1.4% 0 0.0%
West North Central (IA, KS, MN, MO, ND, 
NE, SD) 6 7.0% 5 6.9% 1 7.1%

West South Central (AR, LA, OK, TX) 12 14.0% 10 13.9% 2 14.3%

What best describes your program?

Community-based 22 25.6% 19 26.4% 3 21.4%
.27Community-based, university affiliated 31 36.0% 28 38.9% 3 21.4%

University based 33 38.4% 25 34.7% 8 57.1%
Given your current resources, how much time 
do you feel you would need to create the new 
rotations and experiences required in the new 
rules?

Ready now 6 7.0% 4 5.6% 2 14.3%
< 1 year 21 24.4% 16 22.2% 5 35.7%
1 year 22 25.6% 20 27.8% 2 14.3%
2 years 20 23.3% 15 20.8% 5 35.7%
3 years 10 11.6% 10 13.9% 0 0.0%
≥ 4 years 3 3.5% 3 4.2% 0 0.0%
Missing 4 4.7% 4 5.6% 0 0.0%

FRIEDA, Fellowship and Residency Electronic Interactive Database Access.

Table. Survey results comparing three- and four-year programs by demographic region, program type, time required to implement 
changes, additional resources required to implement changes, agreement on 48 months of training, total changes needed in 
experiences, and total changes needed in rotations.
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Frequency (N = 86) Percentage 3 years (n = 72) 4 years (n = 14) P-value

What additional resources would you require to 
meet the new requirements?*

Additional funding aside from salary 48 55.8% 45 62.5% 3 21.4%
Additional training sites 41 47.7% 33 45.8% 8 57.1%
Additional core faculty 36 41.9% 34 47.2% 2 14.3%
Additional clinical faculty 20 23.3% 19 26.4% 1 7.1%
More protected time 41 47.7% 38 52.8% 3 21.4%
Additional simulation or procedure lab time 36 41.9% 33 45.8% 3 21.4%

Do you agree with the change to require 48 
months of training for all EM programs?

No 52 60.5% 52 72.2% 0 0.0%
<.001Yes 29 33.7% 15 20.8% 14 100.0%

Missing 5 5.8% 5 6.9% 0 0.0%
Total changes needed in structured 
experiences

0 1 1% 1 1% 0 0.0%

 .40
1 to 2 31 36% 28 39% 3 21.4%
3 to 4 28 33% 21 29% 7 50.0%
≥ 5 22 26% 18 25% 4 28.6%
Missing 4 5% 4 6% 0 0.0%

Total changes needed in required rotations

0 14 16% 11 15% 3 21.4%

.72
1 to 2 34 40% 30 42% 4 28.6%
3 to 4 24 28% 19 26% 5 35.7%
≥ 5 10 12% 8 11% 2 14.3%
Missing 4 5% 4 6% 0 0.0%

Anticipated changes in resident complement

Decrease 12 14% 10 13.9% 2 14.3%

<.001
No Change 25 29.1% 15 20.8% 10 71.4%
Increase 44 51.2% 42 58.3% 2 14.3%
Missing 5 5.8% 5 6.9% 0 0.0%

Table. Continued.

*Not mutually exclusive.
EM, emergency medicine; FRIEDA, Fellowship and Residency Electronic Interactive Database Access.

would require two years, and 13 (15%) would require more 
than three years to prepare.

Overall Support
Of the PDs of four-year programs, 100% (14/14) 

supported the change to a minimum 48 months of residency 
training. However, only 21% (15/72) of three-year PDs 
supported the change (P<.001). 

DISCUSSION
Structured Experiences

Our survey results indicate that the new program 

requirements would require a substantial need for curricular 
revision, which impacts programs differently. For the new 
“experiences” requirement, only one PD surveyed reported 
already having all components in place. By contrast, 36% of PDs 
(31/86) reported that they would probably require one to two 
changes, and 26% (22/86) would have to make ≥ 5 curricular 
changes to meet the “experiences” requirements. Curricular 
revision, including time to pilot, revise, and assess the curricula, 
is a time-intensive process that can take over a year. 

Required Rotations 
The required rotations also pose challenges for programs. 
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While 16% (14/86) reported already having all required 
rotations, 40% (34/86) of the PDs surveyed reported that they 
would require ≥ 3 revisions to their rotations. When these 
new rotations require a new training site, such as adding a 
low-resource ED, it takes a considerable amount of time to 
research sites and reach agreements. These external sites can 
also impact the funding of programs through the Centers 
for Medicare and Medicaid Services.8 Additionally, new 
rotations may require the addition of new faculty, more faculty 
development, and institutional agreements that cost money 
and take time. 

Time Needed
While 57% of the PDs surveyed (49/86) reported 

readiness for changes in one year, 38% (33/86) reported 
they would need more than one year to prepare for the new 
requirements. This affected both three-year (28/72, 39%) and 
four-year (5/14, 36%) programs. More concerning is that 
15% (13/86) of the PDs surveyed anticipated needing more 
than three years to prepare for the new program requirements. 
If those programs were truly unable to prepare in the time 
frame proposed by the Residency Review Committee (RRC) 
and decided to close their programs, this could have a major 
impact on the number of trainees in EM. Additionally, 
should the RRC-EM grant exceptions or extensions to 
some programs transitioning to a 48-month format, it could 
create a competitive advantage to those programs in resident 
recruitment. 

Overall Support
While overall support for the change to 48 months of 

training was universal for the PDs of four-year programs, 
there was considerable disagreement among the PDs of three-
year programs, with only 15 (22%) supporting the change and 
52 (78%) opposing. Our findings of support for a 48-month 
training requirement mirror a previous study that showed a 
strong correlation between the current length of a program and 
its PD’s support for that format.9

There has been robust discussion regarding the proposed 
changes since they were presented. Emergency medicine 
is not alone in considering lengthening residency training 
time. Family medicine has also discussed a transition to a 
48-month training program, which would entail more study
and a gradual transition rather than a sudden turnaround.10 The
majority of EM program directors surveyed indicated that they
would be likely to increase their complements of residents,
which could significantly impact the future workforce
in EM. Further study is needed to determine how these
complement changes may affect the total number of residency
spots available in EM each year. More study is needed to
fully understand the impacts these changes would have on
EM training programs, as well as their impact on the costs
involved, especially when considering the lack of evidence to
support the extension of training.

LIMITATIONS
The results of this survey do not include all EM residency 

programs in the United States, as not all programs are part 
of CORD, and not all members participate in the list-serv we 
used to disseminate the survey. Additionally, only 29.9% of 
programs responded to the survey, creating a significant risk 
of non-responder bias; however, an appropriate representation 
of programs both geographically and in terms of length of 
training was included, which provides support that the data 
are appropriately representative of the general EM academic 
community. The narrow three-week window to respond also 
may have impacted the total number of responses. Finally, we 
did not collect data on whether the respondent was a program 
director or their designee, only that they attested to being 
either the PD or a designee. 

CONCLUSION
Most of the program directors who responded to a 

survey on the proposed new minimum of 48 months training 
in emergency medicine were opposed to the change, and a 
significant minority reported being unprepared to implement 
the new requirements within one year as proposed by the 
RRC-EM. If the ACGME does adopt the proposed program 
requirements in total, multiple years may be required for 
programs to create new and effective curricula and rotations. 
More study is needed on the impact of the proposed changes 
that focuses on the outcomes of graduates. Previous studies 
have already shown us that graduates of three- and four-
year programs perform similarly on the American Board 
of Emergency Medicine certifying exam and in clinical 
practice.5,6 The ACGME should consider a phased roll-
out of new requirements to ensure programs have time to 
thoughtfully and meaningfully adhere to the new requirements 
in a way that is beneficial to their trainees. 
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Introduction: Incorporating virtual interviews into residency recruitment may help diversify access to
residency programs while reducing the cost involved with travel and lodging. Programs may be more
likely to rank students they have met in person at an interview when compared to unknown virtual
applicants. Our objective was to characterize home institution, in-state, and in-region match rates to
emergency medicine (EM) residency programs for fourth-year medical students.

Methods: We used National Residency Matching Program data available to the program director to
identifymedical school andmatch location of fourth-yearmedical studentswho interviewed at a large EM
residency program in the Midwest from 2018–2023. Students’ medical schools and ultimately matched
programs were mapped to Electronic Residency Application Service geographic regions; subgroup
analyses evaluated allopathic and osteopathicmedical students separately.We used chi-square tests to
compare proportions of students matching to home, in-state, or in-region programs across years.

Results: There were 1,401 applicants with match information available. The percentage of students
matching to a home institution remained stable over the course of the study. The percentage of students
matching to an in-state institution increased over the first two years of virtual interviews rising from 23.2%
in the 2020 match to 30.8% in-state matches for the 2022 match. Chi-square tests did not reveal any
significant differences among groups for all applicants. Allopathic medical students demonstrated a
significant increase in matches to home institutions. In-region matches stayed relatively stable over the
study time frame regardless of subgroup.

Conclusion: Virtual interviews changed the landscape of residency interviews. Home institution and in-
state matches may be more likely for applicants from allopathic schools who participated in a virtual
interview as both programs and applicants are more familiar with each other; however, our study did not
find convincing evidence of this possibility among all applicants. Additional study is needed to determine
ongoing effects of the transition to virtual interviews. [West J Emerg Med. 2025;26(2)285–289.]

INTRODUCTION
Interviews are a critical element of the residency match

process for both residency programs and medical students to
ensure selection of high-quality applicants and training
programs. Until the COVID-19 pandemic struck in early
2020, nearly all interviews were conducted in person
requiring medical students to arrange travel to different
program locations, a process known to be expensive and

time-consuming.1 With travel restrictions and social
distancing concerns, the 2021 Match cycle marked the first
use of virtual interviews for emergency medicine (EM)
residency spots.

The transition to virtual interviews was marked with
uncertainty from both students and programs. Students were
uncertain as to how they would be able to assess programs
while programs felt similarly about the ability to assess
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students, particularly those who had not completed a
rotation at their program. Program directors have also been
noted to report difficulty assessing the fit of applicants despite
the increased convenience of virtual interviews.2 However,
virtual interviews offer increased opportunities for students
to complete additional interviews at lower cost, which has
been noted in surgical specialties with a transition to virtual
interviews.3 Program directors also expressed concerns that
programs would match more students from their home
programs, reducing opportunities for programs to benefit
from students with non-homogenous medical student
training.2 For fellowship applicants, similar concerns have
been expressed; however, there was not found to be a
significant increase in interviews completed by pediatric EM
fellowship applications or a change in fellowship applicants
matching within their preferred state.4

We evaluated whether the transition to virtual interviews
at one large, Midwestern EM program correlated with
increased numbers of students matching to their home
programs. Additionally, we evaluated whether the
transition to virtual interviews correlated with increased
numbers of students matching to in-state or
in-region program.

METHODS
Study Population

We obtained data from the National Resident Matching
Program (NRMP) for ranked medical students from one
Midwestern EM residency program for the years 2018–2023.

Data Collection and Analysis
All medical students who interviewed at one midwestern

university from 2018–2023 had their home and matched
programs recorded as part of routine NRMP recordkeeping.
All data was stored on a secure server. This data was
deidentified by the program director and coded to determine
whether the intervieweematchedwith a program from any of
the following: 1) the same institution as their medical school;
2) the same state as their medical school; and 3) the same
region as their medical school. Regions were defined
according to Electronic Residency Application Service
(ERAS) geographic preference regions; these regions were
designated beginning in 2022. Interviewees were able to
signal a geographic preference according to these regions.
Areas of disagreement regarding program affiliation were
discussed between authors and resolved. Author AH
performed the initial coding, and after review by author CM
any discrepancies were resolved between affiliations using
resources including the Accreditation Council for Graduate
Medical Education and program websites to verify
affiliations. We used chi-squared tests to assess differences
between groups.5 We conducted subgroup analyses to
evaluate differences between applicants from allopathic
(MD) and osteopathic schools (DO).

Outcome
The primary outcome of this study was percentage of

students who matched to programs within their home
institution, state, or region.

Ethics Statement
This study was reviewed and approved by the institutional

review board. No funding was obtained for this study.

RESULTS
Over the six interview cycles included in the study period,

1,401 students contributed data to the NRMP and were
subsequently coded to having matched at their home
program or to programs within the same state or region.
There was an increase in the number of interviews completed
by the program over the six-year period with an average of
201 interviews completed in an in-person format prior to and
during the 2020 pre-pandemic interview season. After the
global COVID-19 pandemic, beginning in the 2021
recruitment season, there was an initial increase in the
number of interviews offered as the format switched to
virtual. Virtual interviews continued throughout the 2022
and 2023 interview seasons, but overall numbers of
interviews decreased during this time frame (Table 1).

An increasing percentage of students matched to their
home institution from 2020–2023, with the largest increase
being observed over the 2020–2021 season corresponding
with the transition to virtual interviews; however, this trend
was not statistically significant. Notably, proportions of
students matching to home institutions were similar in 2018
and 2023. An increasing number of students matched to in-
state institutions from 2020 to 2021; further increases in the
percentage of in-state matches were observed from 2021 to
2022 before stabilizing at approximately 30% of in-state
matches in the final included year, close to 2018 levels. In-
region matches remained roughly stable across the study
period with slightly less than half of students matching to an
institution in their home ERAS geographic region (Table 1).
Chi-square tests did not reveal any significant differences
between groups.

When evaluating the subgroup of applicants from
allopathic schools, it appeared that an overall increased
proportion of these applicants matched to their home
institutions over the course of the six years of the study (P <
0.01). This increase was most notable in 2023 when 31.8% of
these applicants matched to their home institutions, nearly
double that of any prior year. There was also an increase in
MDapplicants matching to institutions within the same state
as their medical school over the study period (P = 0.01).
Regional institution matches for allopathic applicants
remained stable over the study period. Osteopathic
applicants did show an increase in proportion of them
matching to in-state or in-region institutions; however, these
trends were not statistically significant (Table 2).
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DISCUSSION
We found no statistically significant difference of match

location among all applicants applying to one Midwestern
EM residency program after the implementation of virtual
interviews. Similar numbers of applicants matched to the
same ERAS region as their medical school regardless of in-
person or virtual- interview format. Applicants from
allopathic schools did show an increased proportion
matching at their home or state institutions after the
implementation of virtual interviews, and this finding was
statistically significant. An increasing number of osteopathic
applicants matched to in-state institutions after the
implementation of virtual interviews. This trend did not
reach statistical significance but did approach significance.

Virtual interviews reduce cost to applicants andmay allow
applicants to complete interviews at additional programs.
Correspondingly, the number of interviews conducted by the
program increased in the first year of virtual interviews prior
to stabilizing at a somewhat higher number than in the
previous time frame with in-person interviews. Increased
numbers of interviews offeredmeant increased time demands
from faculty participating in those interviews and may have
contributed to interview fatigue. Notably, one obstetrics/
gynecology program did not find an increase in numbers of

interviews offered to or completed by applicants.6

Conversely, applicants having the ability to complete more
interviews may allow for fewer financial disparities to
perpetuate among students, as some students may have
previously limited interviews due to cost concerns. An
Association of American Medical Colleges survey showed
that previous monetary costs for residency interviews ranged
from $1,000 to $11,580 (median $4,000).7 Using a virtual
process may also benefit financially challenged students by
eliminating the cost of flights and hotels, and other travel
expenses previously necessary to complete the interview
season. The transition to virtual interviews may have
downstream effects on the diversity of the EM workforce if
applicants are less likely to match outside their home or in-
state programs.8

Higher percentages of allopathic students matching to in-
home and in-state programs may indicate that programs and
applicants alike preferentially rank each other due to
familiarity, although given the uncertainties of the
COVID-19 pandemic and restrictions on away rotations
from 2021 onward, it is difficult to attribute this increase to
one factor. It is well known that most students have a strong
geographic preference to match near their home and that
location is a significant driver of residency program choice.9

Table 1. Applicant match location by year.

Application year

Matched to:
2018

(n= 199)
2019

(n= 202)
2020

(n= 202)
2021

(n= 321)
2022

(n= 239)
2023

(n= 238) P-value

Home institution 16.1% 12.9% 11.4% 14.0% 15.5% 16.4% 0.64

State institution 29.1% 27.6% 23.2% 26.4% 30.5% 29.4% 0.59

Regional institution 46.0% 45.7% 47.0% 44.4% 47.7% 47.5% 0.96

Table 2. Allopathic and osteopathic applicant match location by year.

Application year

Matched to:
2018

(n= 176)
2019

(n= 183)
2020

(n= 184)
2021

(n= 268)
2022

(n= 213)
2023

(n= 198) P-value

MD applicants P-value

Home institution 18.2% 14.2% 12.0% 16.8% 17.4% 31.8% <0.05

State institution 31.8% 29.5% 22.8% 26.5% 30.1% 40.4% <0.05

Regional institution 47.2% 44.8% 47.8% 43.7% 47.4% 50.0% 0.81

2018
(n= 22)

2019
(n= 19)

2020
(n= 16)

2021
(n= 38)

2022
(n= 24)

2023
(n= 32)

DO applicants

Home institution 0.0% 0.0% 6.3% 0.0% 0.0% 0.0% 0.13

State institution 9.1% 10.5% 31.3% 36.8% 37.5% 34.4% 0.08

Regional institution 36.4% 42.1% 43.8% 68.4% 54.2% 40.6% 0.12

MD, Doctor of Medicine; DO, Doctor of Osteopathic Medicine.
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This trend has also been seen in orthopedic surgery programs
with their transition to a virtual interview process10;
however, this did not hold true for neurology and general
surgery programs.11,12 Students’ geographic preferences in
EM seem to have been amplified by the transition to virtual
interviews, particularly among allopathic applicants. While
virtual interviews are not the only change that occurred in the
resident recruitment process during the 2021 and subsequent
interview seasons, it is plausible that interview format is one
of many factors influencing student interview behavior,
although we did not find evidence of this behavior among all
applicants in our study.

It was not possible to determine what effect other factors
including travel restrictions, societal unrest, and other
changes had on applicant behavior and their process of
selecting application locations, interviews, and ultimately
match location. Further, it is difficult to understand what
effect the advent of program signaling had on both
interviewee and interviewer behavior after its introduction in
2022, and this remains an active area of study.
Understanding the stability of the in-region match rates is
difficult to interpret but suggests that similar numbers of
students are looking to leave their medical school region over
time. The ERAS regions were also defined during this time
frame, which may have altered students’ perceptions of
region. These geographic preferences are an area for ongoing
study as programs evaluate residency matches to serve their
communities and ensure mutually beneficial matches
between programs and applicants.

LIMITATIONS
This study has multiple limitations. First, only one large,

Midwestern EM residency program is represented. There are
multiple other factors including the numerous social and
societal changes that took place during the COVID-19
pandemic, as well as the introduction of preference signaling
certainly impacted applicants’ match preferences and
interview behaviors in addition to the transition to a virtual
interview model. We were unable to control for these factors
or other changes to applicant behavior such as the potential
desire to remain closer to home when travel was more
constrained during the global pandemic or as a result of
ongoing societal unrest. Of note, overall applicant behavior
also changed across match years with a decrease in
applications beginning in 2022 and increased proportions of
osteopathic and international medical graduates.13

Additionally, EM applicants continue to be advised to
complete no more than one away rotation per interview
cycle, which limits program and applicant exposure to each
other. Further, while ERAS regions were used, this does not
account for applicants whomay havematched just across the
border to another region, creating a false inflation of
geographic distance.

CONCLUSION
Virtual interviews are now a fixture of the residency

application process with EMprograms requiring this process
to participate in the match.14 We did not find statistically
significant differences in home institution or in-state match
rates for all applicants; however, allopathic applicants did
have an increase in proportion of students matching to their
home institution. While our data does not suggest an overall
impact of virtual interviews in match decisions made by
applicants or programs, these trends warrant additional
monitoring for ongoing impact, particularly among
allopathic applicants where an increase in home and in-state
matches was statistically significant. Further larger studies
would be helpful to understand how transitioning to this
model affects applicant match behavior. Additional studies
would be beneficial to help programs further understand key
areas of focus and ensure successful interview planning for
EM programs.
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Introduction: Emergency cricothyrotomy is a rare but potentially life-saving procedure performed by
emergency physicians. A comprehensive, dichotomous procedural checklist for emergency
cricothyrotomy for emergency medicine (EM) resident education does not exist.

Objectives: We aimed to develop a checklist containing the critical steps for performing an open
emergency cricothyrotomy, to assess performance of EM residents performing an open emergency
cricothyrotomy using the checklist on a simulator, and to evaluate the reliability and validity of the
checklist for performing the procedure.

Curricular Design: We developed a preliminary checklist based on literature review and sent it to
experts in EM and trauma surgery. A modified Delphi approach was used to revise the checklist and
reach consensus on a final version of the checklist. To assess usability of the checklist, we assessed EM
residents using a cricothyrotomy task trainer. Scores were determined by the number of correctly
performed items. We calculated inter-rater reliability using the Cohen kappa coefficient. Validity was
assessed using the Welch t-test to compare the performance of residents who had and had not
performed an open emergency cricothyrotomy, and we used analysis of variance to compare
performance of postgraduate year (PGY) cohorts.

Impact/Effectiveness: The final 27-item checklist was developed after three rounds of revisions. Inter-
rater reliability was strong overall (κ= 0.812) with individual checklist items ranging from slight to nearly
perfect agreement. A total of 56 residents participated, with an average score of 14.3 (52.9%).
Performance varied significantly among PGY groups (P< 0.001). Residents who had performed an
emergency cricothyrotomy previously performed significantly better than those who had not (P= 0.005).
The developed checklist, which can be used in procedural training for open emergency cricothyrotomy,
suggests that improved training approaches to teaching and assessing emergency cricothyrotomy are
needed given the overall poor performance of this cohort. [West J Emerg Med. 2025;26(2)279–284.]
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BACKGROUND
Emergency cricothyrotomy is a rare but potentially life-

saving procedure that emergency physicians (EP) must be
able to competently perform. It is performed when the EP is
unable to oxygenate and ventilate a patient after rapid
sequence intubation is initiated and, therefore, must pursue
cricothyrotomy in a time-sensitive manner. Thus, it is
essential for EPs to be able to perform the procedure
correctly. Furthermore, the Accreditation Council for
Graduate Medical Education includes cricothyrotomy as a
“key procedure” for which residents “must demonstrate
competence.”1 However, there are few opportunities to learn
this procedure in the clinical environment, with one study
demonstrating that only 22% of graduating emergency
medicine (EM) residents had the opportunity to perform
cricothyrotomy on a living patient.2 Another study indicated
that even experienced EPs felt that they lacked training in
performing cricothyrotomy and that this procedural
inexperience could directly affect the survival of a patient and
lead to high emotional pressure.3 Lastly, the critically
important nature of the procedure makes learning on shift a
patient safety issue.

The combination of competency-based approaches using
checklist-based assessments and the simulation environment
has demonstrated a long track record of improving resident
performance on specific procedural skills.4–8 While various
instructional videos and checklists meant for different
specialties are available, a standardized, reliable, valid,
comprehensive, and dichotomous procedural checklist for
assessment of performing emergency cricothyrotomy for EM
resident education is lacking.9–11 Historically, the study site
program’s method for teaching the open emergency
cricothyrotomy occurred during the annual “rare
procedures” simulation lab. These sessions involved non-
standardized practice with a task trainer or sheep larynx that
did not follow a competency-based training model.

OBJECTIVES
Recognizing this unmet need in EM procedural training

for our learners, we set several objectives in this study. The
primary objective was to develop a checklist containing
the critical steps for performing an open emergency
cricothyrotomy based on input from a multidisciplinary
team of experts. The second objective was to evaluate the
reliability and validity of the checklist for performing open
emergency cricothyrotomy. Finally, the third objective was
to use the checklist to assess a group of EM residents on their
ability to perform the procedure on a simulator and compare
performance by training year.

CURRICULAR DESIGN
Checklist Development

We performed a literature review in MEDLINE and the
MedEd Portal to assess published literature for emergency

cricothyrotomy procedure checklists and curriculums. Key
phrases for literature searches included “emergency
cricothyrotomy curriculum,” “emergency cricothyrotomy
checklist,” “emergency cricothyrotomy procedure,”
“emergency cricothyrotomy simulation,” “emergency
cricothyrotomy resident,” “emergency cricothyrotomy
residency,” “emergency cricothyrotomy education,” and
variations and combinations of the key words/phrases.
Searches included all articles published until the search date
of November 1, 2020. An EMprocedural skills textbook and
a surgical technique textbook were reviewed as well.12,13 We
also evaluated relevant articles from the bibliographies of the
textbooks and included studies for inclusion.

We used the Stufflebeam framework for checklist
development after the literature review was completed.14 A
preliminary dichotomous (“done” vs “incorrect/not done”)
checklist was developed based on this literature review. The
initial checklist was sent to a panel of 13 experts comprised of
emergency physicians and trauma surgeons of varying
practice type (academic, community, military), geographic
practice location (within the United States), and gender.
Practice type included 10 academic, two community, and one
military hospital; practice location included five internal and
eight external; and breakdown by sex was five female and
eight male. Experts were blinded to each other’s identities
and comments. We informed the expert panel of the
curriculum’s intended audience of EM residents with
anticipated use for a competency-based curriculum.We used
a modified Delphi approach to serially refine the checklist
and reach consensus on a final checklist.15,16 We then pilot-
tested the checklist to ensure the items, wording, and
formatting were ideally operationalized. Finally, the expert
panel reviewed it for final approval.

Study Population
The study was performed at a single urban academic

center with a four-year EMresidency training program. Four
residents were excluded from the study due to their
participation in the checklist design and assessment process.
All other EM residents were included in the education as part
of the annual simulation curriculum; however, participation
in the study was voluntary. The study was reviewed by the
institutional review board (IRB) atNorthwesternUniversity,
Feinberg School of Medicine and determined to be exempt.
Written informed consent was obtained from participants
using a consent form approved by the IRB.

Assessment
Assessments occurred in the simulation center using a

simulation manikin (TraumaMan, Simlab, Seattle, WA)
from August 31–September 28, 2021. Performance
assessments were documented using an electronic version of
the checklist in Qualtrics (Qualtrics, Seattle, WA), including
a dichotomous “Yes” or “No” for completion of each step.
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One in-person rater (DL) was situated adjacent to the
simulation manikin with the ability to move about the
simulation room to ensure ideal visualization. Audiovisual
recording of the assessment included one camera overhead
providing a direct overhead view and a second camera
situated to provide a view from the side. Each participant
assessment was recorded from start to completion of the
checklist. The dual video feeds with audio were saved as a
single side-by-side video recording. These recorded videos
were reviewed by a second rater at a later time. We used an
online random number picker (https://www.random.org/
lists/) to select 30% of the participants for scoring by the
second rater.17 The second rater (AR) scored the randomly
selected sample of video recordings using the same electronic
assessment instrument in Qualtrics.

Data Analysis
The checklist was analyzed for inter-rater reliability and

validity among a cohort of EM residents ranging from
PGY1-4. Inter-rater reliability was calculated overall and for
each checklist step using the Cohen kappa coefficient. We
determined validity using the Welch t-test to compare the
performance of participants who had and had not performed
an emergency cricothyrotomy in clinical practice or
simulation and also between consecutive PGY groups.
Analysis of variance was used to compare performance
among PGY cohorts.

IMPACT/EFFECTIVENESS
Results

The literature search produced a total of 394 articles. After
review, 13 articles were deemed suitable to inform checklist
development. An additional two articles were identified and
included upon reviewing references of the included articles
and the two textbooks. We developed a preliminary 33-item
dichotomous checklist based on this literature review.
Consensus was achieved after three rounds of revisions,
resulting in the fourth version of the checklist being the final
version. We then tested the final 27-item checklist among
ourselves for usability. Only minor wording and formatting
changes were made to ensure ideal operationalization of the
checklist. The final checklist was approved by the expert
panel after usability testing, and no additional revisions
were suggested.

The table includes percentage correct of checklist items,
inter-rater agreement, and Cohen kappa coefficients for each
checklist item. Overall, inter-rater reliability was strong
(κ= 0.812) with individual checklist items ranging from fair
to nearly perfect agreement, with one item having slight
agreement. A total of 56 residents participated, including 15
PGY-1, 14 PGY-2, 13 PGY-3, and 14 PGY-4 residents.
While only one resident had performed an emergency
cricothyrotomy on a live patient, 69.6% had previously
performed an emergency cricothyrotomy in simulation. The

average checklist score for the overall resident cohort was
14.3 (52.9%). Emergency medicine resident checklist
performance varied by PGY class (Figure). Performance
varied significantly amongst PGY groups (P < 0.001). The
PGY-4s performed best with an average score of 16.7
(61.9%) of checklist items completed correctly. They
performed better than PGY-3s, but not significantly (61.9%
vs 59.5%, P = 0.21). The PGY-3s performed significantly
better than PGY-2s (59.5% vs 48.9%, P = 0.01). The PGY-2
performance was better but not significantly different
compared to PGY-1 performance (48.9% vs. 42.7%,
P = 0.13). The residents who had previously performed an
emergency cricothyrotomy on a live patient or in simulation
performed significantly better than those who had not
(56.8% vs. 44.2%, P = 0.005).

Discussion
Although we identified procedural narratives and

checklists with varying degrees of specificity for our learner
group at the time of our literature review, our search
demonstrated a lack of a standardized, validated, reliable,
and dichotomous procedural checklist for emergency
cricothyrotomy for EM residents. This checklist adds to
more recently published articles targeting attendings,
students, and “novice” learners. This newly developed
procedural checklist for emergency cricothyrotomy
addresses this unmet need for EM resident
procedural training.

The expert panel provided critical insight during the
checklist development. Our initial checklist focused on the
classic “hook and dilator,” scalpel-based approach to
emergency cricothyrotomy. However, we ultimately revised
the checklist based on expert feedback to include the
additional accepted approaches of “scalpel only” and
“bougie-assisted” emergency cricothyrotomy. The inclusion
of all three accepted approaches allowed for a more versatile
checklist that is more generalizable to all resource settings
and better reflects the variable real-world environment and
urgency of the procedure. The inclusion of multiple
techniques also suggests generalizability to other clinical
environments, such as surgery and otolaryngology; however,
this was not the intended audience at the time the checklist
was developed. While there are several potential options for
performing an emergency cricothyrotomy, including a
needle/wire Seldinger technique, this checklist reflects the
development with the primary construct of using a scalpel-
based approach.

This study’s strong overall inter-rater reliability using this
checklist and one in-person rater and one remote-video rater
reinforces previous studies using a similar technique.18,19

Additionally, inter-rater reliability using this method was
strong overall, which is consistent with prior checklist
development studies with similar methods.18,19 Most
individual items had moderate to near-perfect inter-rater
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reliability, overall demonstrating reliability of the checklist.20

The items with the lowest kappa scores included “gathers
sterile supplies” (item 1), “identifies cricothyroid membrane”
(item 9), and “uses scalpel to make vertical skin incision
~2–4 cm in length over the cricothyroid membrane using
dominant hand” (item 12).We suspect that this likely reflects
the remote nature of the second rater, as mishearing a request
for a single piece of equipment or inability to accurately
visualize the membrane or exact length of incision on a
recorded video would lead raters to score differently. This
could have been improved with greater verbalization of all
steps by the learner and primary rater or having a second in-
person rater when able.

The residents who had performed an emergency
cricothyrotomy previously performed significantly better
than those who had not, demonstrating criterion validity for
this checklist as there was correlation with this group’s prior
experience. Several studies with similar methods have also
demonstrated congruent findings on checklist validity.18,19

While not significant, more senior PGY residents performed
better as well. This may have been due to increased clinical
exposure with seeing an emergent cricothyrotomy performed
or improved procedural experience with practice in the
simulation environment. However, despite these potential
exposures and previous experiences, this cohort only
correctly completed just over half of the checklist items.

Table. Percent correct, inter-rater agreement, and reliability for individual checklist-item scoring.

Checklist item
Percent
correct

Rater
agreement

Kappa
coefficient

1. Gathers sterile supplies 48.2% 64.7% 0.370

2. Gathers primary cricothyrotomy procedure supplies 66.1% 100% 1.000

3. Gathers secondary/supplemental cricothyrotomy procedure supplies 82.1% 94.1% 0.821

4. Gathers supplemental intubation supplies 0% 100% n/a*

5. Washes hands 17.9% 94.1% 0.638

6. Sterilizes the neck 87.5% 94.1% 0.767

7. Dons personal protective equipment 67.9% 100% 1.000

8. Proceduralist positions on the patient’s right side 89.3% 88.2% 0.605

9. Identifies cricothyroid membrane (CTM) 482.% 52.9% 0.171

10. Uses thumb and middle finger of non-dominant hand to stabilize airway 33.9% 88.2% 0.721

11. Confirms incision site with palpation by index finger on the CTM using non-dominant
hand while maintaining stabilization using thumb and middle finger of non-dominant hand

28.6% 88.2% 0.595

12. Uses scalpel to make vertical skin incision ~2–4 cm in length over the CTM using
dominant hand

57.1% 64.7% 0.320

13. Dissects down to CTM 87.5% 88.2% 0.433

14. Re-identifies CTM by palpation or visualization 76.8% 100% 1.000

15. Makes ~1–2 cm (width of scalpel blade) horizontal incision through CTM with dominant
hand and maintains scalpel blade in trachea

51.8% 76.5% 0.514

16. Maintains patency of tract 12.5% 94.1% n/a*

17. Removes scalpel, only after tracheal hook, Trousseau dilator, bougie, or secondary
scalpel handle is in place, maintaining patency of CTM

12.5% 94.1% n/a*

18. Proceduralist dilates CTM 3.6% 100% 1.000

19. Inserts endotracheal tube or trach 91.1% 100% 1.000

20. Inserts endotracheal tube or trach to correct depth 21.4% 88.2% 0.452

21. Inflates the cuff with a 10-cc syringe 78.6% 88.9% 0.766

22. Connects bag-valve-mask to endotracheal tube/trach and begins assisted ventilation 92.9% 94.1% 0.638

23. Uses capnography to confirm tube location 89.3% 94.1% 0.638

24. Listens for bilateral breath sounds 66.1% 94.1% 0.881

25. Secures endotracheal tube/trach 64.3% 100% 1.000

26. Orders chest radiograph 46.4% 100% 1.000

27. Documents procedure 8.9% 100% 1.000

*Unable to calculate kappa coefficient due to one or both raters giving the same score to all scored participants.
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Additionally, certain items had particularly low
completion rate, including “Gathers supplemental
intubation supplies” (item 4) (0%); “Proceduralist dilates
cricothyroid membrane” (item 18) (3.6%); and “Documents
procedure” (item 27) (8.9%). While some of these
completion rates may be attributable to the simulation
environment, it is important to highlight that merely
planning for an intubation would not necessarily ensure
that all equipment necessary for a cricothyrotomy was also
available. The overall performance of this resident group,
with residents only completing roughly 50% of the checklist
items, suggests that the current, non-standardized
technique for teaching emergency cricothyrotomy in this
cohort is lacking and that a competency-based approach
using a well-developed procedural checklist may
improve performance.

LIMITATIONS
This study has several limitations. First, the single-site

nature of the study may not reflect resident performance at
other institutions. Studying the checklist’s use at other
residency sites would help to understand its generalizability
to other environments with different approaches to teaching
open cricothyrotomy. Second, while we recruited an expert
panel including EM and trauma surgery representatives with
diversity in practice type, practice location, and gender, most
of the experts practiced in an academic environment. Despite
this, the steps to performing the procedure should not vary by
practice environment and, therefore, we do not believe that
this limits validity or generalizability of the checklist. Expert
panel review including additional community and hybrid
experts would help test this hypothesis.

Third, the checklist and testing were performed using a
bloodless simulation task trainer, which may not ideally
represent an actual patient encounter. However, the
infrequent nature of the procedure, as evidenced by only one
resident having performed an emergency cricothyrotomy
during their training, necessitates a non-clinical environment
training simulation. While emergency cricothyrotomy
simulation experience has been documented using sheep
larynx and 3D-printed models, our study was not performed
using thesemodels and instead used a commercially available
training device. Therefore, we do not know the influence of
different simulation methods on the study and checklist
performance, and this remains an area for future study.

CONCLUSION
We designed a reliable, valid, dichotomous procedural

checklist to assess EM residents’ ability to perform
emergency cricothyrotomy. The overall performance of the
residents tested in this study suggests that the current method
of teaching emergency cricothyrotomy for this group is
insufficient. Given the need to develop procedural
competency for this rare but potentially life-saving
procedure, a curriculum such as simulation-based mastery
learning should be developed to ensure mastery of this
procedure for EM residents. The checklist developed in this
study could serve as a foundation for such a curriculum.

Address for Correspondence: Dana E. Loke, MD, MS, University of
Wisconsin School of Medicine and Public Health, BerbeeWalsh
Department of Emergency Medicine, 800 University Bay Dr., Suite
310, Madison, WI, 53705. Email: dloke@medicine.wisc.edu

Figure. Emergency cricothyrotomy checklist performance by emergency medicine resident postgraduate year. Box limits represent the 25th
and 75th percentiles with the median checklist score represented by the bar.
PGY, postgraduate year.
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BACKGROUND
Resident physicians and medical students receive 

extensive medical education focused on thinking like a 
physician. While trainees have significant clinical 
knowledge, many lack significant personal experience as a 
patient, with < 5% of those aged 18-24 years of age being 
hospitalized per year.1 Curricular activities where learners 
simulate the patient perspective can potentially overcome 
trainees’ gaps in patient experience. However, such studies 
have been limited. Some prior studies have maintained a 
very narrow focus, such as tasting various oral antibiotics or 
participating in a diabetic shopping experience.2,3 While such 

The University of Chicago Medical Center, Department of Internal Medicine, 
Chicago, Illinois
Rush University Medical Center, Department of Emergency Medicine, 
Chicago, Illinois

Introduction: Residents and medical students spend thousands of hours of medical education 
learning the physician’s perspective but rarely find themselves on the other side of the 
stethoscope. In this study we evaluated whether a brief, novel curriculum of simulating the patient 
experience could improve medical learners’ reported empathy for patients and ability to explain 
medical interventions.

Curricular Design: Fifty-eight medical learners (medical students and resident physicians) 
participated in a 50-minute didactic session where learners simulated patient experiences such as 
wearing a patient gown and cervical collar, walking with crutches, and tasting potassium chloride and 
thickened water. Learners evaluated their perceptions of the curriculum with a survey.

Impact/Effectiveness: Participants reported limited experience as patients, with 66.7% never 
having been hospitalized and 50% not taking any daily medications. Learners rated the curriculum 
highly on a seven-point Likert scale with 98% expressing it helped them to empathize with patients 
(90% either agreed or strongly agreed) and 95% expressing that it would help them explain 
interventions (81% either agreed or strongly agreed). There was no difference between medical 
students and residents regarding reported effect on empathy (M 6.24 vs 6.44; P = .30) or effect 
on ability to explain the intervention (M 6.06 vs 6.24; P = .43). This brief curriculum simulating the 
patient experience was well-received by medical student and resident learners, who overwhelmingly 
felt it improved their empathy for patients and explanations of common interventions. This approach 
to fostering empathy could help both medical student and resident learners, many of whom may 
have limited experience as a patient. [West J Emerg Med. 2025;26(6)1526–1529.]

*

†

activities can lead to increased empathy, the effects may not 
easily translate to other domains. 

Other studies have involved longer interventions such as 
an overnight hospital stay or three-hour visit to the 
emergency department (ED).4,5 While these broaden the 
spectrum of experiences encountered, they are very resource 
intensive for learners and may tax hospitals with limited bed 
capacity and education funding. A recent simulation-based 
study of residents role-playing as patients was rated 
favorably but without measurable improvements in 
empathy.6 Empathy has been associated with increased 
patient satisfaction, patient adherence to plans, and improved 
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clinical outcomes.7 We hypothesized that having learners 
undergo simulated patient interventions would improve 
reported learner empathy.

CURRICULAR DESIGN
In this study we piloted a brief patient simulation 

curriculum employing common but uncomfortable activities 
that exemplify a spectrum of medical experiences faced by 
patients. The curriculum was designed using Kern’s six-step 
approach to curriculum development, with needs assessment 
from a group of five medical educators and 12 learners.8 This 
needs assessment noted a lack of direct experience with the 
interventions that trainees were learning. Experiences were 
chosen to cover a broad variety of common medical 
interventions while also retaining a brevity that allowed for 
easy integration into existing didactics. We considered but did 
not pursue other interventions, such as tasting oral antibiotics 
(risk of side effects) or trying bilevel positive airway pressure 
(resource intensive). 

We hypothesized that this curriculum would increase 
medical learners’ reported empathy for their patients (primary 
outcome) and their perceived ability to explain these medical 
interventions (secondary outcome). This study consisted of a 
50-minute didactic session where medical learners simulated
patient experiences. Emergency medicine (EM) residents,
internal medicine residents, and medical students were
recruited to the study. A total of 58 learners participated: 33
medical students and 25 EM or internal medicine residents
over the course of two separate days. This study was approved
by the University of Chicago Institutional Review Board
[IRB21-1203].

During the didactic session, learners were separated into 
two groups of 12-15 learners, each with an instructor. They 
followed an activity flow starting with donning patient gowns 
and taping intravenous tubing to their arms to simulate 
hospital garb (five minutes). Learners subsequently underwent 
a “trauma” station where they were fitted with cervical collars 
and then placed on a hard, trauma backboard with a simplified 
trauma roll performed by other learners (seven minutes). After 
the trauma roll, they were instructed to ambulate using 
crutches (five minutes). Finally, learners experienced a “per os 
station” where they were given 20 mL of thickened water and 
20 mL of a typical potassium chloride oral solution to simulate 
dysphagia diet and potassium repletion, respectively (five 
minutes). As trainees transitioned between activities, 
instructors elicited learner experience and had a 2-3 minute 
debrief of each activity.

After completing all activities, learners filled out an 
anonymous survey regarding their perceptions of the 
curriculum and prior patient experience. Learners used a 
Likert scale to rate how they felt the study changed their 
empathy for and explanations to patients. Finally, the survey 
collected qualitative data focusing on learners’ feelings during 
their time as “patients” and how the activity might impact 

their medical practice. After completing the survey, the 
trainees had a large-group debrief for approximately 10 
minutes where they shared their experience and personal 
learning points. Learners were compensated with a $10 gift 
card for their participation.

We analyzed survey findings in Stata (StataCorp LLC, 
College Station, TX) and Microsoft Excel (Microsoft 
Corporation, Redmond, WA) using two-sample t-tests with 
Bonferroni correction. Qualitative data were coded using an 
inductive approach to generate themes with two coders. 
Discrepancies were discussed until coders agreed. A priori 
power analysis indicated that a sample of 32 participants 
would provide 80% power to detect a change of 20% in 
perceived empathy (Cohen d = 0.8, α = 0.05), which was 
chosen as a de novo threshold. This study exceeded that 
sample size. 

IMPACT / EFFECTIVENESS
A total of 58 learners participated in two separate 

sessions; 33 medical students and 25 residents, with equal 
male/female ratio, and all participants completed the survey. 
Participants reported limited experience as patients, with the 
majority never having been hospitalized and half taking no 
daily medications (Table 1).

Learners rated the curriculum highly on a seven-point 
Likert scale: 99% of participants expressed that the curriculum 
helped them to empathize with patients, with 90% either 
agreeing or strongly agreeing (Table 2); and 95% of learners 
reported that the session would help them better explain 
interventions to patients, with 81% either agreeing or strongly 
agreeing. There was no difference between medical students 
and residents regarding reported effect on empathy (M 6.24 vs 

Table 1. Baseline demographic information of medical student/
resident learners who participated in a didactic session that 
simulated patient experience.

Learner demographics Count (percentage)
Training level

Medical student 33 (57%)
Resident 25 (43%)

Sex
Female 29 (50%)
Male 29 (50%)

Prior hospitalizations
Never 38 (66%)
Once 15 (26%)
Twice 2 (3%)
≥ Three times 3 (5%)

Daily medication use
Yes 29 (50%)
No 29 (50%)

https://paperpile.com/c/hn7wuY/8rp6


Western Journal of Emergency Medicine	 	 Volume 27, No. 1.1: January 2026

Fostering Empathy in Medical Learners Through Patient Simulation	 Peña et al.

6.44; P = .30) or ability to explain interventions (M 6.06 vs 
6.24; P = .43). However, learners who had never been 
hospitalized prior to the study had a significantly higher 
reported increase in empathy compared to learners who had 
been previously hospitalized (M 6.47 vs 6.05; P = .03). There 
was no difference in reported improvement in explanations to 
patients between learners who had been hospitalized and those 
who had not (M 5.85 vs 6.29; P = .06). Of those who 
participated in the session, 97% reported they would change 
how they would describe interventions to patients based on 
their experience in the study.

Qualitatively, the two most common themes identified 
were 1) discomfort leading to reconsideration of interventions; 
and 2) empathy toward what the patients were experiencing 
(Table 3). A representative quote of these two changes was as 
follows: “[The study] will help me prepare patients for 
uncomfortable parts of their hospitalization and be conscious 
about when I can back off on uncomfortable interventions.” 

LESSONS LEARNED
We devised a learner handout with the station flow and 

instructions, which helped learners track their progress. 
Speech/swallow staff generously provided liquid thickening 
mix, and hospital pharmacists provided potassium chloride. 
Learners had the option to change into gowns in the bathroom 
or don gowns over their clothes. None chose to fully change, 
which facilitated a discussion about patient vulnerability. 
When learners had emotional responses to the stimuli, it 
helped to empathize and then remind them of the shift in 
magnitude as a patient: “Now imagine you have to drink 
thickened water every single day from now on.” The one-hour 
duration was feasible to implement during weekly didactics, 
and the various stations could support small-group rotations 
with floating instructors.

This was a single-center study focused on perceived 
changes in empathy. This study only used a post-survey, which 
could have led to response shift or recall bias. Future iterations 

This activity:
Strongly 
disagree Disagree

Slightly 
disagree Neutral

Slightly 
agree Agree

Strongly 
agree

Helps me empathize with patients 0 0 0 1 (2%) 5 (9%) 26 (45%) 26 (45%)
Helps me explain interventions to patients 0 0 0 3 (5%) 8 (14%) 25 (43%) 22 (38%)

Table 3. Qualitative themes in survey of participants in a didactic session that simulated patient experience.
Themes identified Example Percentage of learners noting theme
Discomfort with interventions “The C-collar is really uncomfortable.” 57%
Empathy toward patients “Opened my eyes to the challenges of being a patient” 24%
Vulnerability “It made me feel vulnerable and uncomfortable.” 10%
Gratitude “I feel appreciative of my health.” 5%

Table 2. Survey findings of medical student/resident learners who participated in a didactic session that simulated patient experience.

could evaluate higher levels on the Kirkpatrick model to 
establish improved communication or change in practice. The 
questions of the validated Jefferson Scale of Empathy had a 
focus beyond the scope of this intervention but could be 
considered as a future measure.
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Background:Diversity within the physicianworkforce is associatedwith improved clinical outcomesand
patient satisfaction. Despite this, the US physician workforce, particularly in emergency medicine (EM),
remains relatively homogeneous. Of all Black medical school students in the US, 14% attend the four
Historically Black Colleges and Universities (HBCU) that have a medical school. Unfortunately, none of
these schools are affiliated with an academic EM program. Because of this, there is less professional
mentorship focused on obtaining a career in EM and potentially less formal curricula for senior medical
students doing their home sub-internship in EM.

Objectives: Our objective was to fill the gap left by the absence of an academic EM department at
Howard University College of Medicine (HUCOM) by creating a collaborative educational experience for
fourth-year medical students during their home EM sub-internship. The curricular objectives were to
teach core principles of EM, build relationships with students, and prepare them for pursuing EM
residency training.

Curricular Design: Four EM academic departments collaborated to create and implement a virtual
curriculum using the six-step approach to curricular development.

Impact/Effectiveness: After completion of the course, five students (100%) reported strongly agreeing
with the following statements. These sessions 1) helped me learn the approach to core EM topics more
than I would have been able to do onmy own; 2) helpedme learn key skills for excelling in an EM rotation
more than I would have been able to do on my own; and 3) allowed me to connect with faculty and
resident mentors to learn more about the field of EM. Of these five students, 80% and 20% reported
strongly agreeing and agreeing, respectively, that these sessions helped them learn about the process of
applying to and selecting an EM residency program. [West J Emerg Med. 2025;26(1)129–134.]
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INTRODUCTION
Need for Innovation

Medical students interested in emergency medicine (EM)
who attend a historically Black college or university (HBCU)
do not have the teaching and mentorship that occurs when a
medical school is affiliated with an academic EM program.
We formed a collaborative program among four academic
EMdepartments to help fill this need for EM-bound students
at Howard University College of Medicine (HUCOM). To
our knowledge, this is the first such program to be reported in
the literature.

Background
Adiverse physician workforce is associated with increased

access to and utilization of the healthcare system, improved
health outcomes and patient experience, and improved fiscal
margins for hospitals.1–4,4–6 Despite this, the medical field as
a whole has made minimal advances in increasing physician
diversity. In 2008 the percentage of Black or Hispanic US
physicians from all specialties was 6.3% and 5.5%,
respectively. By 2018, however, those percentages were only
5.0% and 5.8%, respectively. Evenmore concerning given the
diverse patient population that the emergency department
(ED) serves, EM remains among the medical specialties with
the lowest number of physicians from backgrounds under-
represented in medicine (URiM). Between 2008–2018, the
percentage of emergency physicians who identified as Black
decreased from 5.0% to 4.5%, and stayed constant at 5.3%
for Hispanic/Latinos.7

When surveyed, 35% of EM program directors reported
that the small number of URiM residency applicants was the
greatest barrier to obtaining a diverse residency class.8 Of all
Black medical school students in the US, 14% attend four
HBCUswith amedical school. Because none of these schools
are affiliated with an academic EM program, their medical
students have decreased exposure to EM in the pre-clinical
years, less professional mentorship focused on obtaining a
career in EM, and fewer formal curricula for senior medical
students doing their home sub-internship (sub-I) in EM. This
lack of mentorship has been identified as a critical barrier for
URiM students across various specialties, contributing to
lower application rates and residency placement. Studies
suggest that mentorship increases both career satisfaction
and inclusivity and the likelihood of these students entering
and succeeding in competitive fields like EM.9,10 In addition,
a national survey of clerkship directors found that having a
structured, standardized sub-I curriculum significantly
improved the preparedness of students for residency,
especially when these rotations were affiliated with
residency programs.11

The Emory University Department of Emergency
Medicine created a program with Morehouse School of
Medicine to provide guidance to medical students interested
in EM. A total of 115Morehouse students completed an EM

clerkship at Emory, and 62.6% successfully matched into
EM.12 While this program was successful, students typically
rely on their home sub-I to prepare for mandatory away
rotations. This absence of support from an academic
department prior to away rotationsmay cause the students to
find themselves less prepared and at a competitive
disadvantage when they begin their away rotations.
Furthermore, many EM residencies are not in proximity to a
HBCU, requiring students to bear the financial burden of
traveling to other cities and states for their away rotations.

At HUCOM, the EM sub-I relied heavily on an older,
recorded online lecture series from an external institution,
supplemented by bedside teaching from community
attendings at one site, Howard Hospital. Students noted that
the absence of formal educational components, such as
weekly didactics, journal clubs, and simulation, resulted in
limited exposure to “cutting-edge” EM practices. Moreover,
the lack of interaction with academic attendings who are
dedicated to medical student education, along with the
absence of residents—who represent the next step in career
progression—left students without access to critical
mentorship and guidance. This gap hindered students’ ability
to visualize their own progression and receive practical
advice from individuals at a similar stage in training, further
limiting their connection to the broader EM community.

To help overcome that barrier, we created a collaboration
between four academic EDs and HUCOM in an attempt to
augment curricular offerings for EM-interested students on
their HUCOM fourth-year EM home rotation. The
collaboration between four academic EDs broadens the
exposure students receive to different teaching styles,
institutional cultures, and clinical perspectives. This variety
provides a more comprehensive educational experience than
what can be offered by a single institution alone.

Objective of Innovation
We aimed to address the absence of an academic ED at

HUCOM by developing a collaborative educational
experience. This program focuses on core principles of EM
and residency preparation and was designed specifically for
fourth-year medical students during their home EM sub-I at
HUCOM. We obtained institutional board review approval
from Wake Forest University School of Medicine.

Development Process
We used the six-step approach to curricular development.

All final curricular design and content was agreed upon by
the faculty representatives at each of the four participating
residency sites.13,14 1) Problem identification and general
needs assessment. Unlike traditional curriculum
development where the need assessment is based on a specific
health problem, our needs assessment was based on the need
to increase the diversity of emergency clinicians by helping
prepare under-represented students to succeed in away
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rotations and the match. 2) Determining and prioritizing
content. While individuals at each participating institution
were involved with teaching at their own institution, the
needs of the HUCOM students were unique. Therefore,
educational objectives were developed in conjunction with
the faculty advisor to the fourth-year EM rotation at
HUCOM who conducted stakeholder interviews with five
current medical students and five alumni who had recently
graduated and were currently in EM residencies across the
country. It was decided that curricular content would include
a mix of core EM topics (as determined from stakeholder
interviews) and advising sessions.

After all sessions, students were provided with the contact
information for the faculty lecturers and were encouraged to
reach out. 3) Goals and objectives. Broad curricular goals
were developed. These were to a) teach the approach to core
complaints in EM; b) teach key skills in EM; c) demystify the
process of applying to an EM residency program; and d)
connect students with residents and faculty in the field of EM.
After this, specific measurable lecture goals were developed
based on cognitive, affective, and psychomotor objectives for
the learner. 4)Educational strategies. We created an entirely
virtual, four-week didactic program, with content organized
into weekly four-hour blocks, each led by a different
academic ED, on an interactive platform that allowed for
case-based discussions, small-group discussions, and
standard lecture format. Since implementation in 2022, the
program has been mandatory for all students completing
their fourth-year EM sub-I at HUCOM.

Each week, the sessions required the participation of four
to five faculty members who volunteered their time, with the
majority of lectures delivered by a single faculty member.
However, select sessions, such as the “Application and
Interviewing Process,” were co-led by a dynamic team
consisting of the assistant program director, program
director, and chief residents, providing a well-rounded
perspective and valuable insights for the participants.
Content was mapped and coordinated, and pre-reading was
assigned from the Academy for Diversity and Inclusion in
EmergencyMedicine webinar series “How to Be a Successful

EM Applicant” and the Clerkship Directors in Emergency
Medicine/Society of Academic Emergecy Medicine M4
curriculum. Each day included a mix of clinical topics and
“advising” sessions (Table 1). 5) Implementation. Approval
from the EM director was obtained, and the curricula was
implemented. 6) Evaluation and feedback. After each block
of content, evaluations for each individual session (including
the presenter) were sent to participating students via
REDCap (Research Electronic Data Capture, hosted
at Howard University School of Medicine.

These evaluations consisted of one question for each
session: “Please rate the effectiveness of the following session
in accomplishing its learning objectives: Session, Presenter.”
At the end of the month-long program, an overall evaluation
of the program was sent to participating students, also via
RedCap. The program evaluation survey tool, including four
multiple-choice questions regarding the overall learning
objectives, is reflected in Figure 1. The tool also included two
free-response questions: 1) “Which parts of the curriculum
were of most value to you?”; and 2) “Which parts of the
curriculum could be improved?” We refined the curricula
each year during an end-of-year debrief.

Implementation Phase
Prior to the first session, students were provided a

spreadsheet with pre-session work, curriculum topics,
presenting faculty and residents, dates and times, and links to
access the weekly virtual sessions. Each EM program
provided four hours of interactive didactics to the students
according to the scheduled dates and times.

Outcomes
A post-curricular survey found universal agreement from

students that the curriculum was effective in meeting the
above goals. Of the five students, 100% reported strongly
agreeing with the following statements. These sessions 1)
helped me learn the approach to core EM topics more than I
would have been able to do on my own; 2) helped me learn
key skills for excelling in an EM rotation more than I would
have been able to do on my own; and 3) allowed me to

Table 1. Curricula from sample block.

Didactic session one
Institution one

Didactic session two
Institution two

Didactic session three
Institution three

Didactic session four
Institution four

Lecture topics Personal statement Presentation skills How to choose the right
program for you

Application and interviewing
process

Chest pain Altered mental status Toxicology overview Headache

Shortness of breath Abdominal pain Shock and sepsis Gynecologic and urologic
emergencies

Radiographs Electrocardiogram
introduction

Vaginal bleeding Endocrine and electrolytes

Social emergency medicine Ultrasound basics Advanced trauma life
support

Advanced cardiac life support,
basic life support
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connect with faculty and resident mentors to learn more
about the field of EM. Of the five students, 80% and 20%
reported strongly agreeing and agreeing, respectively, that
these sessions helped them learn about the process of
applying to and selecting an EM residency program.

Narrative feedback, such as the quotes below, from
students highlighted the value of meeting with faculty and
residents from different programs. from going through cases
in real time.

Meeting the faculty and program directors at various EM
programs really was the highlight of the curriculum. It was
great to get an inside look at each program and learnmore
about their culture, approach, and the people there.

I really enjoyed hearing the residents’ perspective on how
to navigate the application process.

Narrative feedback, such as the quotes below, also
emphasized the value of the curriculum’s interactive nature
and how traditionally in-person topics were effectively
adapted for virtual learning.

My favorite part was participating in real-time cases. Being
involved as the case unfolded felt like hands-on practice.

It was incredible to have the mechanisms of ultrasound
explained in such detail. Breaking it down to the basics
really helped me understand ultrasound for the first time.

REFLECTIONS AND LESSONS LEARNED
Engagement of the Home Institution

Successful implementation required active engagement
from HUCOM, specifically the clerkship director and
administrative staff, who served as lead contacts. Control
over rotation scheduling was essential to ensure all students
were fully engaged in the sessions. In addition, as
participating institutions used various online platforms to
communicate and disseminate curricula materials, such as
Tintinalli’s Emergency Medicine, with their students, it was
necessary to have HUCOM manage a central
communications- and video-conferencing platform
that was accessible to all lecturing institutions and
participating students.

Session:
Presenter:

Please rate the effectiveness of the following session in accomplishing its learning objectives on 
a scale from 1 (not effective) to 5 (very effective)

Questions These sessions 
helped me learn 
the approach to 
core emergency 
medicine topics 
(abdominal pain, 
chest pain, 
headache, etc.) 
more so than I 
would have been 
able to do on my 
own. 

These sessions 
helped me learn 
key skills for 
excelling in an 
emergency 
medicine 
rotation 
including oral 
presentations, 
EKG 
interpretation, x-
ray 
interpretation 
and ultrasound, 
more so than I 
would have been 
able to do on my 
own. 

These sessions 
helped me learn 
about the 
process of 
applying to and 
selecting an EM 
residency 
program. 

These sessions 
allowed me to 
connect with 
faculty and 
resident mentors 
to learn more 
about the field of 
emergency 
medicine. 

Response 
Options

Strongly agree, 
agree, neutral, 
disagree, 
strongly disagree

Strongly agree, 
agree, neutral, 
disagree, 
strongly disagree

Strongly agree, 
agree, neutral, 
disagree, 
strongly disagree

Strongly agree, 
agree, neutral, 
disagree, 
strongly disagree

Response

Which parts of the curriculum were of most value to you?

Which parts of the curriculum could be improved?

Figure 1. Evaluation form sent to students after each session.
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Engagement of Collaborating Institutions
Recruiting faculty and residents for each institution’s

week was challenging, but having representatives with strong
connections in medical education made a significant
difference. These relationships allowed them to quickly and
effectively recruit lecturers, leveraging their networks to
secure individuals who were both willing and enthusiastic to
participate. This highlights the value of having institutional
leads with established ties to their educational infrastructure,
streamlining the recruitment process.

Collaborative Power
The success of this project involved a high degree of trust

as many of the institutional representatives had not worked
together. To develop this trust, we followed the framework of
engaging, listening, framing, envisioning, and committing.15

The power of this program is truly in the collective rather
than the individual. While students could learn about atrial
fibrillation from one institution, the real learning occurs
when they see the collaboration, get a sense of the scope of
EM as a professional field, and are able to interact with
varied institutions that have different approaches to teaching
and the practice of medicine.

Challenges with Small Student Cohorts
Unlike traditional EM rotations that attract students from

across the country, our program had a small cohort
comprised solely of HUCOM students, as there was no
affiliated residency. This small group size meant that if one
student missed a session due to interviews, illness,
or other reasons, it noticeably impacted the learning
environment, limiting group dynamics and
peer-to-peer learning.

Program Limitations and Adaptations
Virtual learning posed challenges for teaching interactive

skills such as ultrasound.We addressed this by incorporating
case-based learning with curated image libraries and
real-time feedback. To further enhance the learning
experience, future iterations should explore the integration
of ultrasound simulation software to better mimic
hands-on scenarios.

Scalability and Expansion
Although initially designed for HUCOM students, this

model could be expanded to other medical schools without
academic EDs, especially those with a high proportion of
URiM students. With the opening of additional HBCU
medical schools, there is an even greater need for programs
that increase access to EM education.

Limitations
Study limitations include the small sample size as well as

lack of a comparison group. Future analyses will address

these limitations and include evaluation of match outcomes
as well as other learner-centered targets such as performance
in Standardized Letters of Evaluation or subsequent
rotations and intern year performance.
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Thirty years ago, education leaders in emergency medicine (EM) developed a standardized letter of 
recommendation to address limitations of narrative letters of recommendation in the residency selection 
process. Since then, multiple iterations and improvements with specialty-wide adoption have led to this 
letter being cited as one of the most essential pieces of a residency application. Based on the experience 
and success in EM, many other specialties have also now adopted standardized letters of their own. 
In this paper, we detail the 30-year history of the EM standardized letter including form changes and 
technological innovations, research and validity evidence, and discussion of research and administrative 
priorities for the future. [West J Emerg Med. 2025;26(6)1544–1548.]

INTRODUCTION
Emergency medicine (EM) was the first specialty to 

adopt a standardized letter for residency applications. Noting 
the shortcomings of narrative letters of recommendation 
featuring lengthy descriptions and heterogenous content 
and structure, the Council of Residency Directors in 
Emergency Medicine (CORD) assembled a task force in 
1995 to develop a structured assessment to replace narrative 
letters that was standardized, concise, and discerning.1 The 
resulting assessment form became the Standardized Letter of 
Recommendation (SLOR) and debuted in the 1995-1996 EM 
residency application cycle.

Over the past 30 years, the EM standardized letter 
has evolved through multiple iterations and advancements 
including updates to the items and domains assessed, 
migrating from disseminated paper forms to a centralized 
electronic database, and development of form variants 
for subspecialty and off-service rotations. Now known as 

the Standardized Letter of Evaluation (SLOE),2 the EM 
SLOE has led the way for other specialties that recognized 
the strength of this approach and developed their own 
standardized letters of evaluation in subsequent years, 
such as plastic surgery in 2012, internal medicine and 
orthopedic surgery in 2017, obstetrics and gynecology in 
2022, and more. 3-6 Additionally, the Coalition for Physician 
Accountability’s Undergraduate Medical Education-Graduate 
Medical Education Review Committee recommended in 2021 
that all specialties develop and move to structured evaluation 
letters instead of narrative letters.7

In this paper, we detail the 30-year history of the EM 
SLOE including form changes and technological innovations 
in response to evolving needs and priorities of the broader 
EM community. This history and accompanying context 
can inform efforts of those responsible for developing, 
researching, writing, and interpreting SLOEs by standardizing 
the language used to describe SLOE versions and variants, 
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summarizing the literature on the topic, and mapping research 
and administrative agendas for the future. 

STANDARDIZED LETTER VERSIONS
The first version of the EM standardized letter, the 

SLOR, was produced in 1995 by a task force commissioned 
by CORD (Table 1).1 This letter debuted in the 1995-1996 
residency application cycle and featured sections assessing 
qualifications for EM (commitment, work ethic, ability to 
formulate a differential and plan, personality) in addition 
to a global assessment, estimated match list position, and 
comments (Appendix 1A).From 1995-2011 the SLOR became 
an influential aspect of the EM residency match process, and 
the original letter format was iterated upon.8 

In 2011, CORD re-established the SLOR task force to 
study, re-evaluate and update the letter.8-10 The result was the 
second official version of the letter, the 2012 SLOE (Table, 
Appendix 1B), which debuted in the 2012-2013 residency 
application cycle. At this time, the name SLOR was changed 
to SLOE to better represent that the letter’s purpose was not 
necessarily to recommend a student, but rather to provide 
a standardized evaluation of their performance. In addition 
to the name change came additions and edits to the letter, 
such as asking which EM rotation this was for the student 
and the dates during which the student rotated. In Part 
B, “Qualifications for EM,” the personality question was 
removed, and questions were added regarding ability to 
work with a team, ability to communicate a caring nature 
to patients, and anticipated guidance during residency. The 
anchors in this section also moved away from adjectives and 
toward peer comparison. In Part C, “Global Assessment,” 
Question 2 changed the rank-list options from descriptions of 
likelihood of matching to numeric anchors (eg, “Top 10%”). 
Question 2 also added a clarifying question, “Are you on the 
committee that determines the final rank list?” to understand 
whether the letter writer had experience with such rankings. 
Lastly, the narrative section now had a reduced word limit 
of 250 words or less to encourage letter writers to be more 
concise, and to decrease the common practice of advertising 
the institution where the rotation was completed. 

Throughout the time spanning these first two iterations of 
the standardized letter, some authors customized or changed 
the form.8 This variance weakened the SLOE by straying 
from one of its core tenets: standardization. Many efforts from 
2011–2016 were made by the SLOE task force to increase 
standardization and prevent customization such as providing 
author guidelines and training (including lectures, workshops, 
and discussion groups), and advocating for a non-modifiable 
electronic template.9 To further promote standardization in 
the use of the SLOE, an electronic portal to write and save 
letters was developed in 2016, in addition to a new letter 
form referred to as the electronic SLOE (eSLOE) (Table, 
Appendix 1C).11 This change ensured that no alterations 
could be made to the form, thus standardizing SLOE data for 

review and comparison. This form also introduced a section 
after the narrative to describe the institution, both to provide 
context for the reader and preempt the use of the narrative to 
describe institutional characteristics. Additionally, the eSLOE 
website saved all letter information. It produced copies in the 
correct format, making uploading to the Electronic Residency 
Application Service system easier for authors, and establishing 
an electronic database amenable to research and quality 
improvement initiatives.

To allow authors to provide context for the unprecedented 
pandemic conditions of the 2020 and 2021 application cycles, 
the SLOE committee added a single narrative question to the 
evaluation asking how the student’s rotation was affected by 
COVID-19. While this change technically makes the 2020 
edition of the eSLOE a different version of the standardized 
letter (Table, Appendix 1D), it is otherwise the same 2016 
eSLOE. 

Following the addition of the COVID-19 question in 
2020, the SLOE committee again re-evaluated and updated 
the eSLOE resulting in the 2022 electronic SLOE 2.0 (eSLOE 
2.0) (Table, Appendix 1E).12 The most notable change in the 
2022 eSLOE was the addition of criterion-referenced items 
and removal of some norm-referenced items. This transition 
was made in step with broader trends in medical education 
toward assessments that compare performance to a standard 
as opposed to other trainees. Another competency-based 
assessment for EM students in use at that time, the National 
Clinical Assessment Tool for Medical Students in Emergency 
Medicine (NCAT-EM),13 provided helpful context as a field-
tested, criterion-referenced clinical assessment to emulate in 
the 2022 eSLOE.14,15 A question was added to provide more 
insight into the sources of information used in compiling the 
SLOE. Authors could also denote whether this evaluation 
was based on a rotation taken by all students at the letter 
writers’ institution or just by EM sub-interns, as each would 
presumably result in a different grading breakdown. There 
was also the ability to denote any changes in grading practices 
to inform comparisons of grades across years. With the 
transition of US Medical Licensing Exam Step 1 scores to 
pass/fail and more institutions moving to pass/fail curricula, 
the SLOE committee added a section regarding test-taking 
ability, identifying any standardized testing completed during 
the rotation (eg, National Board of Medical Examiners shelf 
exam, Society of Academic Emergency Medicine tests, or 
home- grown assessment).

Given the growing number of SLOE iterations, it is 
important to standardize the nomenclature to improve 
clarity in discussions and future literature on this topic. 
When referring to these evaluations generally and inclusive 
of SLOR and SLOE versions, we propose reference to the 
emergency medicine standardized letter. When referring to 
specific versions of the EM standardized letter, we propose 
referring to the year the version was first used in practice 
and either SLOR or SLOE, as appropriate (eg, 1995 SLOR, 
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2016 SLOE). Modifiers to further distinguish versions (eg, 
2016 eSLOE or 2022 eSLOE 2.0) may also be used; however, 
we recommend still including the year in these cases to 
avoid potential misunderstanding via errors of omission (eg, 
omitting “2.0” from “eSLOE 2.0” for brevity or by mistake 
could lead to the reader interpreting this as the 2016 version 
when the 2022 version was intended, whereas “2022 eSLOE” 
is unambiguous).

STANDARDIZED LETTER VARIANTS 
From the use of the SLOR through the 2016 SLOE, 

writers and reviewers began to identify and report to CORD 
leadership opportunities where clearer differentiation between 
types of authors and rotations would be beneficial for writers, 
reviewers, and researchers. These opportunities for clearer 
differentiation resulted in the creation of multiple SLOE 
variants. In 2016, the SLOE for Non-Residency-based EM 
Physicians was introduced (Table 1). This variant removed 
the item requiring authors to describe where the candidate 
would reside on their rank list, noting that this question was 
inappropriate for physicians not involved in a residency 
program. This new form allowed students to still receive 
evaluations from this group of authors but provided additional 
context for reviewers by clearly describing the source of the 
letter. Additionally, this separation facilitated more granular 
data for research and quality assurance initiatives. Also 
released in 2016, the subspecialty SLOE extended evaluation 
opportunities to include EM subspecialists in toxicology, 
ultrasound, pediatric EM, and emergency medical services 
(Table). 

The COVID-19 pandemic in 2020 prompted significant 
restrictions on visiting clerkships nationwide, resulting 
in limited opportunities for students to receive outside 
SLOEs. To create more opportunities for students to receive 
standardized letters in the absence of additional EM clerkship 
availability, the Off Service Standardized Letter of Evaluation 
(O-SLOE) was developed (Table 1, Appendix 2G). The 
O-SLOE expanded access to standardized letters from off-
service faculty in non-EM specialties. At this time a question
regarding COVID-19 was also added to both the subspecialty
SLOE and the SLOE for non-academic emergency physicians
(Table 1, Appendix 2A, 2D).

All three variants of the SLOE were updated by the 
CORD SLOE Committee again in 2022 to match the updated 
2022 SLOE (Table , Appendix 2B, 2E, 2H). The variants were 
also added to the eSLOE database at that time. The latest 
addition to SLOE variants in 2024 was a bar at the top of each 
PDF with a unique color to signify each variant, making it 
clear to SLOE readers which type of SLOE variant they were 
reading (Table, Appendix 2C, 2F, 2I).

RESEARCH
Highlights of SLOE research from author experience 

and PubMed search for “standardized letter of evaluation” 

include a broad scope of topics. Past research has highlighted 
the SLOE’s value as one of the most heavily weighted aspects 
of an applicant’s file.9,13,16 When compared to narrative letters 
of recommendation, the EM SLOE was interpreted faster by 
recruitment committees and had higher interrater reliability.17

Research investigating the process of how SLOEs are 
written has noted an increasing proportion of SLOEs authored 
by groups compared to those authored by individuals.18 
Program directors in EM have cited increased trust of 
group SLOEs compared to those authored by individuals 
despite limitations noted in past analysis of group SLOE-
authorship processes.8,9,19 This may be due to slight but 
statistically significantly higher ratings seen in individual 
SLOEs compared to group SLOEs, which some may interpret 
as grade inflation in individual SLOEs. It is worth noting, 
however, that these score differences are smaller and even 
reversed when comparing only individual SLOEs written by 
clerkship directors to group SLOEs, suggesting that clerkship 
directors authoring individual SLOEs exhibit little to no grade 
inflation compared to group SLOE authors.18 Data presented 
at the 2025 CORD Academic Assembly also has linked the 
quantity of SLOEs authored per year with rating trends, noting 
that lower volume SLOE author(s) gave higher mean ratings 
compared to high-volume author(s) for both individual and 
group SLOEs.20 

Trends in ratings by writer experience and home vs away 
rotations have also been explored, noting higher ratings in 
less experienced writers and home rotations.21,22 While it 
is encouraging that high-volume author(s) and clerkship 
director ratings are similar to group SLOE ratings on average, 
optimizing standardization of ratings across all author types 
remains a potential growth area for the SLOE. Form updates 
and consistent messaging and training efforts through CORD 
have been shown to decrease evidence of rating leniency,11 as 
has defaulting score selections to the midpoint of the range 
and creating a pop-up notification for when score extremes 
are selected23; however, recent evidence suggests persistence 
of variable rating practices across institutions that warrants 
continued efforts in this area.24 

The competitiveness of applicants based on SLOE 
information has also been explored through the lenses of 
simultaneous goals of (1) optimizing match outcomes for 
applicants and (2) providing programs with stratifying 
performance information. Analysis of match outcomes for 
applicants with lower ratings in one study shows increased 
risk of not matching, but lower ratings did not preempt a 
successful match.25 Another study noted that adherence 
to rating standards did not seem likely to increase risk of 
applicants failing to match in EM.26 Both of these studies 
support the notion that whole rating scales can and should be 
used, although with consistency and transparency to decrease 
the risk that authors see lower rankings as outlier red flags, 
which has been described in a qualitative study investigating 
how SLOEs are interpreted.19
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Multiple recent studies demonstrate a high degree of 
faculty consensus regarding the level of competitiveness of 
an applicant based on the SLOE.13,27,28 These studies also 
show promise for algorithms to predict consensus levels 
of competitiveness. These models outperformed artificial 
intelligence software when comparing their ability to 
predict faculty consensus rankings of competitiveness.29 
How these algorithms can be operationalized to improve 
the application process is an ongoing area of discussion, 
but this could involve applicant-facing applications such 
as broad competitiveness feedback to tailor application 
quantity and breadth, or program-facing applications such as 
competitiveness estimations to which faculty ratings could be 
compared to assess for potential bias or to cut down on time 
needed for reviews.

There have been limited investigations into the 
association of SLOE ratings with future performance.30–32 
Published studies face challenges of small sample sizes 
and use of unvalidated outcome measures in two studies. 
In the study assessing the association between SLOE and 
Accreditation Council for Graduate Medical Education 
(ACGME) Milestones ratings, only one year of Milestones 
data was used, which limits the scope of these results.31 
National data presented at the 2025 ACGME conference, 
however, shows a clear association between algorithm-
derived SLOE competitiveness and multiple measures of 
residency Milestones performance including mean first and 
last Milestone ratings by competency and the binary outcome 
of residency completion.33 Future SLOE research should 
continue to prioritize studies linking SLOE ratings to future 
performance.

While many strengths of the EM standardized evaluation 
have been discovered, areas for improvement have also 
been identified. Literature suggests that both sex-based and 
racial bias are demonstrated in certain components of the 
eSLOE.34–36 There is also evidence that institutional rating 
patterns and adherence to written standards vary widely, 
which has raised long-standing concerns about grade 
inflation and its impact on the ability to stratify applicant 
performance.8,11,24,26,37,38 Additionally, a review of validity 
evidence for the 2016 SLOE highlights areas of improvement 
to consider, although more recent research has addressed some 
of these concerns.39

NEXT STEPS
Emergency medicine has led the field in standardized 

letters for the residency application process for the past 30 
years. Looking forward to how EM can lead in the next 30 
years, several areas stand out. These areas include mitigating 
the influence of bias on standardized letter of evaluation 
assessments, continuing to adapt the SLOE instructions, 
questions, data points, and form to improve response 
processes and data quality (including efforts to curb, or at 
least track and facilitate adjustment for, grade inflation), and 

further bolstering the validity evidence for the SLOE through 
research including measuring the association of SLOE ratings 
with future performance.
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