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The COVID-19 pandemic disrupteddand, as of this
writing, continues to disruptdsurgical training programs
across the US and around the globe. Reductions in oper-
ative procedures, due first to the nationwide moratorium
on nonessential operations and then to multiple subse-
quent “waves” of the pandemic that strained hospital ca-
pacity, jeopardized the ability of many trainees, especially
those in their chief resident years, to achieve required case
minimums. Social distancing policies interfered with the
workflow of care teams, as well as the ability to gather
for in-person didactic conferences. Trainee safety and
wellness were compromised by factors ranging from rede-
ployment to nonoperative assignments, such as ICUs,
emergency departments, and wards overrun with
COVID-19 patients to shortages of personal protective
equipment (PPE) that risked viral transmission to self,
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family, and loved ones. The response of surgical educators
and their trainees has been nothing short of extraordinary.
The organizations responsible for institutional and pro-
gram accreditation and certification of freshly minted
graduates have also demonstrated nimbleness and
flexibility to address the crisis. Yet the pandemic also illus-
trated how much of the response to this educational
disaster was improvisational and reactive. Overall, surgical
educators and the institutions they represent were gener-
ally unprepared to address a disaster of this magnitude.
The ACGME requires institutions to maintain a policy

that addresses support for each of their ACGME-
accredited programs and for the residents and fellows in
the event of a disaster occurrence that imparts substantial
disruptions in patient care or education.1 This policy must
include information about assistance for continuation of
salary, benefits, liability coverage, and educational assign-
ments. Although such a rudimentary policy might protect
residents in the case of program closure, there is no
requirement that an institution consider a more compre-
hensive approach to educational program disruption.
Disasters that can potentially disrupt patient care and
education range from natural disasters (eg hurricane or
earthquake) to manmade disasters (eg mass casualty events
or ransomware) and can affect a single hospital, a region,
or, as in the current pandemic, the world.
The Academy of Master Surgeon Educators of the

American College of Surgeons (ACS), Division of Educa-
tion appointed a Special Committee in March 2020 to
address the impact of theCOVID-19 pandemic on surgical
training. Among the efforts of this Special Committee have
been periodic surveys of program directors, surgical depart-
ment chairs, clerkship directors, and learners to assess
topics ranging from clinical experience to wellness over
time.2,3 Based on the early and severe disruptions to surgical
education reported by programs, particularly in the North-
east during the first wave, the Special Committee recog-
nized that most institutions did not have sufficiently
detailed disaster plans for surgical education to draw on
to be able to meet the impending challenges they would
https://doi.org/10.1016/j.jamcollsurg.2021.06.015
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face. The Special Committee appointed a subcommittee to
specifically address the question of whether there might be
common themes that run through potential institutional
disaster policies (specifically with respect to surgical educa-
tion) that could potentially improve preparedness for
future, unspecified events. The subcommittee members
reviewed and compared institutional disaster plans from
their own institutions and found, as expected, that the re-
sponses to educational disasters lacked sufficient detail
and scope to be of any practical value in the context of
the pandemic. Based on discussions and detailed literature
review of previous disasters and the impact on surgical
education, the subcommittee identified the following 7
themes relevant to consider in the development of a plan
to mitigate and/or manage disruption to surgical
education: communication, safety and wellness, clinical
experience, curriculum, telemedicine, resident redeploy-
ment, and leadership preparedness.
A surgical education disaster plan framework encom-

passing these 7 themes was developed in the form of a
checklist (eDocument 1). This checklist is intentionally
not prescriptive (“one size fits all”) in terms of the specifics
of the disaster plan itself. Instead, the goal is to encourage
department and program leaders to consider each of the 7
themes while in the process of developing an educational
disaster plan that will be comprehensive yet sufficiently
tailored to reflect the individual characteristics of their
institution and surgical training programs, as well as the
nature and extent of the disaster. For example, the details
of an educational disaster plan for a rural, non-university-
based training program would be expected to differ
considerably from that of an urban, academic institution
that also serves as a regional Level I trauma center. The
rationale for the checklist within each of the themes is
discussed in the following sections.
COMMUNICATION
Communication in a crisis is a primary responsibility of
leadership.4-6 Strategic communication during a crisis sta-
bilizes and advances an organization by inspiring confi-
dence, earning trust, and engaging stakeholders. Clear
consistent communication is vital to successfully maintain
continuity during a crisis, which allows an organization to
eventually recover. This is best accomplished using a plan
designed to fit the individual situation and institution.
Effective communication plans in a disaster share com-
mon elements. There is not a single communication
plan that works for every organization. The checklist
addresses a number of common elements.
First, the success of any initiative depends on a leader

who has responsibility and ownership of that initiative.
It is essential for each unit (ie program, department,
hospital, and college or medical school) to have a person
designated as the communication lead for that unit. This
person should be appointed before any disaster and can be
a valuable part of the leadership team. Importantly, the
communication lead should be integrated into the organi-
zation’s communication network and should be a liaison
to an institutional incident command center. Finally, a
backup person should be identified and briefed of
ongoing communication plans.
Creation of a communication grid is a helpful planning

step before a disaster and should be part of a disaster plan.
The document outlines how a department or institution
organizes the sharing of pertinent information in a timely
fashion to the most appropriate people. The grid is
defined by the following 6 elements: what the communi-
cation is about, who should lead the communication, the
audience to receive the communication, when the
communication should be made, how the communication
should be made, and the need for security. The content
(what) of the communication defines who should be
responsible for leading the delivery of the information,
as well as the audience for whom the information is
intended. For example, if there is a communication
concerning the institution’s GME programs, the commu-
nication lead responsibility would be that of the
designated institutional official; and, if the communica-
tion is for a specific residency program, it would be the
responsibility of the program director.
The communication plan should include consideration

of multiple ways to communicate bidirectionally with
stakeholders. Communication channels can include smart
phone (or mobile phone), social media, electronic health
record and telemedicine, pagers, and overhead announce-
ments when systems are down. The plan must be secure
and Health Insurance Portability and Accountability
Act-compliant if it involves patients and secure if it
involves confidential information. Finally, it is important
to consider how to efficiently schedule meetings in a
disaster situation. Best practices convert regularly sched-
uled meetings into disaster response meetings. Attendance
can be optimized if the audience is already accustomed to
the timing of such meetings. Converting regularly sched-
uled educational meetings into same-day, same-time
educational disaster response meetings might be ideal.
SAFETY AND WELLNESS
The safety and well-being of residents and faculty members
are essential to the provision of high-quality healthcare, as
well as to the development of resilient physicians and
surgeons.7 The ACGME mandates that programs include
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resident education in self-care and assessment of trainee
well-being.8 As surgeons are known to be at increased
risk for depression, burnout, and suicide,9 it is critical
that general surgery trainees be nurtured and supported
to achieve competency in foundational self-care and well-
ness skills with the same rigor and prioritization as other as-
pects of training. Such baseline resident competencies,
program assessments, and infrastructure must be in place
before a disaster strikes. For many general surgery residents
surveyed during the COVID-19 pandemic, wellness re-
sources were either unknown, underused, or not provided.
Lack of wellness resources (and female gender) was associ-
ated with new depression and burnout symptoms among
residents surveyed, and the provision of wellness resources
and PPE were protective of burnout symptoms.3 Another
survey of general and specialty surgery program directors
and department chairs showed a considerable negative
impact on physical, emotional, and mental health of re-
spondents as institutional operations progressed fromusual
operations to an emergency ACGME-declared stage under
the burden of increasing numbers of patients with
COVID-19.2 This underscores the importance of not
only matching the individual and organization wellness
needs and resources to the specific crisis at hand, but also
ensuring resource utilization.
Safety of learners in the context of a disaster is also

paramount. An institutional disaster response plan must
consider safety of all employees, caregivers, and learners.
There might be some specific additional considerations
for learner safety in the context of a disaster plan for ed-
ucation, but this is more likely to depend on the specific
nature of the disaster. Although it is clear that safety is
fundamental to wellness, attention to wellness requires a
great deal more than addressing safety. Nevertheless, in
the context of a disaster, physical safety and psychological
safety are quite deeply intertwined. For example, during
the COVID-19 pandemic, the lack of PPE was found
to be a major disruptor of trainee wellness.2,3

Institutional disaster plans for education should ideally
anticipate the need to scope and scale wellness resources
and support, to address safety concerns specific to the
threat at hand, and to adapt to individual resident and
program needs in real time. In the setting of disease out-
breaks, epidemics and pandemics such as COVID-19, the
evidence to support the selection of various interventions
beneficial to mental health and resilience of healthcare
providers, remains unproven. However, interventions
successfully used by the military during times of combat
have been adapted for use in civilian populations and
emergency response teams/workers with favorable out-
comes.10,11 Recently, the ACGME has also provided a
comprehensive COVID-19 wellness resource guidebook
that details specific recommendations for wellness and
resiliency knowledge, skills, and abilities, including links
to national organizations and resource banks. The guide-
book also details organizational strategies and tactics by
which programs can inventory, plan, communicate, and
educate during “usual” operations, as well as ways to
implement expanded and proactive well-being support
services during times of increased clinical demand and
during emergency declaration periods when patient care
concerns are paramount.12

Safety and wellness considerations for an educational
disaster plan should include both institutional and pro-
grammatic resources. Institutional resources can include
a crisis hotline; bereavement response; occupational
health resources, including post-exposure policy and pro-
cedures; a plan to acquire and provide PPE and to miti-
gate needs identified; a range of virtual and in-person
counseling and mental health services; grief counseling;
and a central repository of wellness and mental health
resources to address basic and community needs specific
to the area and program.7 Program resources can include
a resident wellness committee with peer support and fac-
ulty mentoring, defined contingency plans for extended
leave due to injury or illness, comprehensive wellness
and resiliency skills training, and self-care including self-
and peer-assessments at baseline with means to monitor
during the course of disaster emergencies.
CLINICAL EXPERIENCE
Clinical experience and surgical knowledge are the most
important components of residency training. Although
it might be possible to replicate components of didactic
education, the suspension of clinical activity in the oper-
ating room or outpatient clinic during residency can be
difficult to remediate because of the finite time for
training. A disaster plan should anticipate the potential ef-
fects of decreased operative experience for several reasons,
most importantly that the goal of trainees is being ready
for practice at the completion of training. Several recent
publications have highlighted the impact of the
COVID-19 on operative volume. Most of these, based
on surveys of faculty and residents from many specialties,
have reported the majority of residents, up to 96%,
believe that the COVID pandemic has had a negative
impact on their clinical experience.2,3,13-15 Disasters such
as the COVID-19 pandemic that will affect the clinical
experience of surgical residents will occur in the future.
What is unclear is the duration of the disaster, and how
that loss of clinical experience will affect the ability of sur-
gery residents to meet minimal operative requirements
and trajectory toward autonomy. Unfortunately, there
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have not been broad recommendations to prepare for the
reduction of clinical experiences due to natural disasters.
The group at Louisiana State University and Charity Hos-
pital chronicled their experience after Hurricane Katrina,
which provided lessons about organizational preparedness
for a mass disaster.16

ACGME residency training is time based and requires
specific operative experience in defined categories speci-
fied by residency review committees. Any reduction of
clinical experience can have an impact, but it is worth
considering the length of the disaster and the reduction
in operative volume for the trainee. The minimal case re-
quirements are objective criteria supported by milestones
and faculty evaluation by the Program Clinical Compe-
tency Committee, and it is important to assess the effects
of reduced operative volume. For 2021, as a result of the
pandemic, The American Board of Surgery allowed a
10% reduction in operative experience to retain eligibility
for the American Board of Surgery Qualifying Examina-
tion.17 It is unclear what a short-term loss of operative
experience due to a natural disaster will have on trainees’
clinical competency at the end of their training, but it
might make sense to have guidelines, based on length of
the natural disaster or extent of reduction of operative
experience. Of course, all trainees must be carefully eval-
uated by the Program Clinical Competency Committee
and program director as they approach the anticipated
date of graduation, regardless of whether they have fallen
victim to a disaster during their training or not. To this
end, a program might consider, for example, establishing
a minimum amount of clinical time and operative cases
(particularly complex cases) below which a resident or
fellow could not graduate. In addition, programs might
consider whether assignment of complex cases to residents
before their final year might mitigate the impact on oper-
ative experience should some disaster befall those residents
during their final year.
Given this context, programs and institutions should

consider in their disaster plans the extent of reduction
in clinical experience or operative volume that will require
additional evaluation. The plan should include a method
of evaluation of clinical competency and a plan for reme-
diation if deficits are identified. An increased use of simu-
lation centers might serve as a means to maintain and
develop technical skills during the disaster itself. Simula-
tion might also be a tool for assessment of individuals
approaching the anticipated date of graduation whose
clinical time and operative experience has been impacted
by a disaster. Additional considerations include ways to
accommodate and to fund overlapping residents if reme-
diation requires additional months or years of training.
CURRICULUM
A disaster might not only disrupt traditional onsite
education, but might present the need and opportunity
to adapt the curriculum to emphasize and prioritize topics
relevant to the unfolding circumstances. A disaster plan
for surgical education should include contingency plans
for learners to acquire new skills and information through
a just-in-time approach. Efforts in this area within the
Military Health System can be leveraged so that programs
can rapidly pivot within the context of the specific
disaster.
The Military Health System is unique in that it must

provide expertise in both stateside hospitals as well across
the globe in support of military operations. There is
tremendous overlap between the knowledge and skills
assessments (KSA) needed to support expeditionary oper-
ations and the potential scenarios in which civilian sur-
geons might find themselves as a result of a wide variety
of manmade or natural disasters. The opportunities to
capitalize in a just-in-time basis on the investments
made in the development and distribution of these
programs through the Military Health System Strategic
Partnership with the ACS are potentially lifesaving and
will be made readily accessible to civilian hospitals.
The key to the military mission is identifying which as-

pects of care are relevant to “readiness” and ensuring that
military providers are proficient in those areas. Although
there are many components that comprise “readiness,”
the basis of the Department of Defense expeditionary
medical systems rests on individual clinical proficiency.
To meet this need, the Department of Defense in partner-
ship with the ACS has developed the Clinical Readiness
Program, which provides an innovative approach to
measuring, evaluating, and sustaining individual clinical
proficiency, with a focus on the expeditionary environ-
ment.18 Many of the elements developed within such a
program have relevance outside of the military mission,
especially in the response and management of disasters
and mass casualty events within the country, as these
emerging environments are essentially equivalent to
“expeditionary” scenarios. KSAs form the basis of
the Clinical Readiness Program used by expeditionary
(military) clinicians to monitor and maintain both clinical
competency and currency. The KSA developmental pro-
cess is driven by the specialty community and starts
with defining the Expeditionary Scope of Practice, which
is followed by formulation of a KSA blueprint developed
from Clinical Practice Guidelines, case registries from
trauma, and relevant literature. From this blueprint,
both knowledge and skills assessments are developed, as
well as supporting curricula.
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Periodic knowledge assessment assures the sustainment
of clinical proficiencies by identifying gap areas that can
challenge expeditionary or civilian surgeons and inform-
ing the requirements for targeted training resources to
assure ongoing readiness. Knowledge assessments are spe-
cialty specific, and implementation is in partnership with
the ACS.19 To reduce identified knowledge gaps, on-
demand, multimedia-supported training resources are
under final development. Knowledge assessments are
implemented every 3 years to identify areas of knowledge
decay and to inform ongoing training refreshment
intervals.
Current training and practice do not fully prepare expe-

ditionary surgeons or their civilian counterparts and teams
to perform vital life, limb, and eyesight-saving procedures
in the event of unplanned catastrophic circumstances. The
KSA program has developed and validated a standardized
skills course (Advanced Surgical Skills Exposure for
Trauma) that uses best-in-class educational principles to
teach and robustly assess more than 25 life-, limb-, and
eyesight-saving procedures using a partially perfused fresh
cadaver model and procedure-specific simulators, in a
time-pressured fashion. During a 2-day course, partici-
pants receive hands-on training in a 1-to-1 fashion by 4
experienced trauma surgeons and selected subspecialists
who provide real-time assessment and individualized
feedback. Courses such as this are essential to building
institutional expertise in treating less common injury
patterns associated with disasters.
TELEMEDICINE
The COVID-19 pandemic has rapidly accelerated the
adoption of telemedicine in routine surgical practice
and has illustrated its ongoing relevance to surgical educa-
tion in the response to future unanticipated disasters.20 To
be able to use telemedicine in a crisis, it is important to
have trained the faculty, staff, and learners on the use of
the technology and to have been familiarized in normal
circumstances. That makes it essential for every surgical
learner to have experience in assessing patients using
telemedicine. Telemedicine needs to become part of the
curriculum starting at the junior level of residency and
continue through the more senior years. Only then will
a learner be able to use telemedicine with ease at the
time of crisis. There are 2 important reasons for the use
of telemedicine in times of crisis.
First relates to the utility of virtual patient visits for

clinical throughput. Telemedicine offers tremendous effi-
ciencies.21 In a time of a crisis, it is important to be able to
keep patient flow as close to normal as possible. Telemed-
icine can be of high utility both in the inpatient and
outpatient settings. In the inpatient setting, the ability
to communicate with other facilities about transfers and
remote management of patients is of high utility. In the
outpatient setting, the ability to maintain a normal
throughput of patients who are not involved in the
disaster is crucial. Learners can be of great utility in
both settings.
Second relates to the utility of virtual patient visits for

the clinical education of learners. The clinical education
of surgical learners is complete only when done in the
outpatient and inpatient settings. A disaster of any sort
can affect the outpatient clinic experience of the learner.
The ability to see patients via telemedicine can sustain
the clinic activity of the learner as mandated by
accreditation bodies.
To have a relatively smooth increase in the utilization

of telemedicine in times of crisis, it is important to have
all the necessary equipment and software in place.21 A pri-
vate room with stations for telemedicine is essential. As
new platforms arise for telemedicine, the leadership needs
to keep the learners, staff, and faculty appraised of those
developments. In addition, guidelines should be written
for the use of telemedicine in times of crisis: what types
of patients should be seen using this technology in the
outpatient and inpatient settings.22
REDEPLOYMENT
As a national event, the COVID-19 pandemic disrupted
surgical education throughout the world in general and
in the US in particular. Such major disruption necessi-
tated resident redeployment that was in large part institu-
tional in nature to account for various factors, such as the
PPE stock at the institution, patient care, resident safety,
and resident education.23-25 National disruptions are
rather rare; several factors determine the type of disrup-
tion and the extent of resident redeployment necessary
to maintain continuity of resident education. Such factors
include the magnitude of the disruption and whether it is
institutional, regional, or national; the length of the
disruption and whether the event is time-limited or
protracted; and the nature of the event and whether it is
a natural disaster, cyberattack, physical attack on popula-
tion or infrastructure, or infectious in nature, to state
a few.
Based on such factors, the type and magnitude of rede-

ployment can vary. Institutional redeployment occurs
within the same institution, either from one residency rota-
tion structure to another within the surgery department, or
from one service line to another, as example, surgical resi-
dents providing emergency department/ICU coverage or
changes in team structure for redundancy or consolidation
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to allow for on-and-off rotations and periods of rest while
working in high-intensity environments. Regional rede-
ployment occurs within the same region redeploying resi-
dents from one institution to another. National
redeployment takes place when residents are redeployed
fromone state or one region of theUS to another. An event,
such as Hurricane Katrina, which hit New Orleans in
August 2005, can disrupt the health system in a region
for a protracted period of time that necessitates residency
program closure either for a few years or permanently.26

In such a situation, the program needs to be prepared to
arrange for the residents to complete their training in other
programs, regionally or even nationally.27

Preparation for any kind of disruption and redeploy-
ment is of paramount importance and requires a predeter-
mined plan. Consideration should be given to specific
program policies, a predetermined group that can be
assembled instantly in case of a disruption, including
the department’s educational leadership (as represented
by the program director and chair), and a plan that can
be put into action in case of a disaster event. Such a
plan should consider factors that include the expected
duration of the disruption, need for redeployment, the ex-
pected type and extent of redeployment, and specific
consideration for action in case of program closure. Tools
to assist in resident redeployment in the face of a disaster
have been proposed by various groups.28
LEADERSHIP AND PREPAREDNESS
At the time of a crisis, the need for effective leadership is
even more crucial than in ordinary times. Many aspects of
crisis leadership are similar to those principles that leaders
use in their daily work.29 In the time of crisis, those tenets
are sharpened and even exaggerated.
Adaptability is an important trait. The ability to mold

and adapt is crucial to the overall educational objectives,
as well as to overcoming specific adversities created by
the crisis. Agility and a keen sense of timing go along
with adaptability. Another important characteristic of
the crisis leader is empathy, the humble ability to view
the world through the eyes of colleagues and employees
as the leader mobilizes and inspires the learners and fac-
ulty. Transparent communication is the third trait that
a leader needs to consider. The purpose of steady commu-
nication is to inform and inspire. Crisis leadership also re-
quires trustworthiness and authenticity. Learners and
faculty look to the leader to be confident but authentic.
Words matter greatly in times of crisis. In addition, the
leader needs to show decisiveness in the time of crisis.
Effective crisis leaders analyze the information, define
the priorities, decide on the trade-offs, and make decisions
with conviction. These leaders realize that the act of
making a decision might be more important than
achieving perfection. In the time of crisis, one cannot
dwell on the losses, shortcomings, or failures. The leader
has to decisively move things forward. The sixth trait of
the crisis leader is the ability to engage their followers.
It is essential that the leader engages the employees (and
learners), motivates them, and communicates the goals.
At time of crisis, leaders need to be seen and they need
to be present. Finally, alignment of goals, accountability,
and empowerment are essential. It is important to
empower the frontline workers but establish and commu-
nicate the overall objective. The goalposts are determined
by the leader, communicated effectively, autonomy is
given at the local level, and everyone is held accountable.30

The purpose of providing instruction on these concepts
is that they become more natural in times of crisis. Part of
the preparedness of educational programs for crisis situa-
tions is the ability of the entire educational leadership
team to incorporate the principles above into their prac-
tices at times of disaster. These principles should be
part of the drills that are run for dealing with sudden
events that can affect the educational mission.
CONCLUSIONS
This checklist is intended to provide program directors,
department chairs, and their educational teams a frame-
work within which to consider the elements that might
comprise an optimal disaster plan for surgical education.
Given the nationwide and global experience with the
COVID-19 pandemic and its disruption of surgical
training, it is recommended that surgical departments re-
view the performance of their training programs during
the COVID-19 pandemic, consider “lessons learned”
from their institutional experiences, and develop a more
comprehensive disaster plan for surgical education to
enhance preparedness. Surgery departments and institu-
tions can find value in sharing their approaches to the
categories defined within the checklist to continually
learn from each other and be better prepared for future
crises.
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