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In this second issue ofNeurology® Education, readers will find articles grouped in 3 sections. Each
section addresses a timely question for educators in clinical neuroscience, including the following:
(1) how can simulation be used to optimally teach or assess learners, (2) how can residency
training adapt to increase the breadth and depth of outpatient exposure, and (3) what are
important educational gaps that need to be addressed for epilepsy fellows and for well-being in
neurology broadly?

At its inception over a century ago, training in neurology was exclusively an outpatient expe-
rience. Clinical neurology was essentially taught through weekly clinics in the ambulatory
setting.1 In the early 20th century, a transition began toward more inpatient exposure because
training models shifted from individual apprenticeship to board certification and standardized
internships in hospitals. Academic departments were built around inpatient wards and training
followed suite. The need to increase outpatient exposure is not new. As early as the 1930s,
clinicians and educators called for increasing outpatient encounters for trainees.2 Multiple
reports in the 1990s showed that residents were spending less than 25% of their training in
outpatient clinics despite most neurologists practicing more than 80% or more in the ambu-
latory setting.3-5 In fact, 57% of neurologists at that time even favored adding an extra year of
residency to accommodate more outpatient experiences.6

What has happened in the last 30 years? Despite expanded requirements for outpatient training
by residency review committees and increased numbers of outpatient rotations in residency,
many of the same challenges remain.

Preparing Residents for Outpatient Neurologic Practice
The first 2 articles in this issue address solutions to expand outpatient exposure and enhance training
in ambulatory neurology and neuropalliative care. The first article from Roy et al. explores how to
implement an X + Y scheduling model to increase outpatient exposure in neurology residency
training.7 The authors implemented 4 + 2 scheduling where residents complete 2 weeks of dedi-
cated outpatient clinics for every 4 weeks of inpatient service. This has become an increasingly
popular scheduling approach in internal medicine and pediatrics.8,9 Compared with the traditional
block trainingmodel, the 4 + 2 schedule resulted in a dramatic increase in outpatient clinic time from
4 to 15 weeks per year; patient handoffs were reduced; no change in work hours was reported; and
residency in-service training examination scores improved for outpatient topics. Residents were not
only more satisfied with the X + Y model but also reported improved well-being.

Is this feasible in all neurology programs? In a prior survey of internal medicine programs, 44%
reported using an X + Y schedule.10 Most of the programs (53%) tended to be larger, but 23%
weremedium-sized, and 24%were considered small programs. Themost common schedule was a
4 + 1model. Most of the programs selected the X + Y approach to reduce resident stress, improve
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resident focus on their current rotation, avoid duty hour vio-
lations, and increase outpatient exposure. These data support
efforts to consider X + Y scheduling in neurology and provide a
perspective on benefits to residents and programs. Adaptations
may be needed in neurology residency programs, but the data
from Roy et al. provide an important road map for those
considering the X + Y approach.

In the second article in this issue, authors from the University of
Washington describe an innovative curriculum for enhancing
neuropalliative care training for neurology residents.11 They used
an openly available evidence-based online toolset to meet the
Accreditation Council for Graduate Medical Education pro-
ficiency milestones in palliative care. The authors applied a
transformative learning theory framework to understand how an
experiential, workshop-based curriculum can get learners out of
their comfort zone, question their ways of thinking, and develop
new habits and behaviors. The lessons learned from this group
could help other residency and fellowship directors address
neuropalliative care training requirements for their learners.

Simulation in Neurologic Education
Simulation has deep roots in neurology. Dr. Howard Barrows, a
neurologist at the University of Southern California in Los
Angeles, is widely credited as having blazed the first trail for
using simulated patients in a problem-based learning curricu-
lum in the 1960s. His work was met with animosity from
medical faculty who challenged whether students could learn
from “fake” patients.12 Decades later, simulation has become
commonplace in medical education and enjoys widespread use
in training students, residents, fellows, faculty, interdisciplinary,
and even virtual teams. In some respects, neurology has been
left behind by colleagues in surgery, anesthesiology, and other
specialties who have expanded use of simulation broadly.12

The second set of articles and editorial by Dr. Casey Albin
provide perspectives on the current state, areas of need, and 2
innovative approaches to using simulation in neurology.13,14

New avenues exist to use simulation for competency-based as-
sessment, just-in-time training for procedures and ultra-rare di-
agnostic investigations, and standardizing training across sites,
campuses, and geographic regions. The 2 approaches described
by Tchopev et al. and Pergakis et al. will be useful for residency
program directors and other educators implementing simulation
to assess resident performance reliably and systematically.

Identifying Educational Gaps to
Improve Fellowship Training and
Promote Flourishing
The final 2 articles in this issue provide important needs assess-
ment data from educators in the United States and Europe. The
first of these articles explores gaps in surgical epilepsy training for
clinical neurophysiology fellows in the United States.15 This

survey-based study highlights 3 existing educational gaps including
the following: (1) variability in surgical epilepsy training exposure
exists, (2) fellows were most involved in preoperative planning
with varied participation in perioperative and postoperative
management, and (3) direct observation of fellow competence in
surgical management is rare. These gaps can be the source for new
innovations to identify, develop, and evaluate methods to assess
fellow competence, a roadmap that could be used by educators in
many neurologic fellowship and not just epilepsy.

The second of these articles explores burnout rates as well as
factors that contribute to burnout, well-being, and work-
related distress in residents, research fellows, and junior fac-
ulty in European training programs.16 Much has been written
in the past decade about burnout, resilience, and well-being in
neurology.17 The study by Di Liberto et al. adds an interesting
observation. Compared with survey respondents who repor-
ted disengagement and disinterest, engaged neurologists
reported higher professional satisfaction, social support, more
advanced career stage, and less burnout.

How do we develop engaged trainees? One hint from the study
by Di Liberto et al. may be to focus on flourishing—a state of
well-being characterized by positive emotion, engagement,
strong relationships, meaning, and achievement.18 In some re-
spect, exposure to outpatient neurology—the focus of the first
article in this issue—may be a part of that solution. In that study,
increasing outpatient exposure was associated with greater pa-
tient ownership, less job stress and fatigue, and greater personal
reward in the residents’ clinic work and their time on inpatient
service. Trainees can thrive during high-challenge, high-stress
situations.19 Helping them to find meaning and fulfillment in or
outside of the hospital will position us to address the needs of
patients with neurologic disease for years to come. Enjoy this
issue of Neurology: Education. Happy reading.
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