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Abstract

The importance of MCI organization and training was highlighted by the events of September
11, 2001. Training focuses on the management of physical injuries caused by a single traumatic
event over a well-defined, relatively short timeframe. MCI management is integrated into
surgical and trauma training, with disaster management training involving the emergency
services, law enforcement, and state infrastructure agencies. The COVID-19 pandemic
revealed gaps in the preparedness of nation states and global partners in disaster manage-
ment. The questions that arose include ‘has training really prepared us for an actual emer-
gency,’ ‘what changes need to be made to training to make it more effective,” and ‘who else
should training be extended to?’ This article focuses on the importance of involving multi-
ple sectors in mass casualty training and asks whether greater involvement of non-medical
agencies and the public, in operational drills might improve preparedness for global events
such as the COVID-19 pandemic.

Introduction
A lack of preparedness

There is considerable evidence that preparedness for disasters in frontline and non-frontline
hospitals is sub-optimal.!® A typical example reported by Corrigan, et al® in their study of
disaster preparedness in a single Australian trauma centre, found that among participants from
departments required to respond to an external disaster, 59% had received disaster preparedness
training, 38% had attended a simulation drill, and only 13% had responded to a real-life disaster.
Most felt ‘not really’ prepared or ‘unsure’ about their preparedness to respond to a disaster.
Perhaps, the key to understanding the perceptions of the participants is that although designated
as a centre for disaster response, the hospital had not, before the study was conducted,
responded to a real disaster.

Goniewicz,” and colleagues describe a second example. They conducted a cross-sectional
survey among 134 employees at a hospital in Lublin, Poland, using a validated anonymous
questionnaire, and found that the profession of the respondents clearly influenced their self-
evaluation of preparedness for mass casualty incidents and disasters. Nursing personnel felt
a critical lack of preparedness.

This lack of preparedness extends from clinical to administrative and managerial staff with
key roles to play in the infrastructure of disaster preparedness.>® A survey of 29 Canadian
Level-1 trauma centres showed that only 70% used communication systems with MCI response
capabilities.” A total of 43% of trauma centres had not run a disaster drill within the 2 years of the
survey. Only 52% of the trauma directors surveyed reported the existence of a single all-hazards
emergency management plan, and 59% were uncertain whether operations in their institutions
might be sustained for at least 72 hours in the case of an MCIL. While the level of uncertainty
among health professionals about their roles and readiness in dealing with disaster requires
attention, the role of the community in preparedness, response and resilience must also be
addressed. The COVID-19 pandemic has shown the importance of including schools, workpla-
ces, and private citizens in community preparedness activities.®

Core training: what do we need to know as health and emergency professionals?

The WHO toolkit for assessing health system capacity for crisis management provides guidance
to government ministries in health system capacity evaluation'’; identifying deficiencies and
addressing these. Such guidance has been incorporated into educational programs for disaster
preparedness training, which in turn, are increasingly competency-based. Table 1 lists these
competencies, the all-sector disaster management goals they are based on, and gives examples
of performance objectives relevant to healthcare professionals, or emergency service personnel
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Table 1. Disaster Management training goals, competencies and performance objectives (Distilled from literature on disaster management courses and course
outlines!!3!)

Goals

Damage limitation

Discuss strategies to reduce the effect of disaster

Institute damage control and damage limitation
strategies such as safe evacuation and effective triage

Build preparedness and resilience

Discuss mechanisms to build preparedness (practice
drills, draw up protocols, identify gaps) and resilience
(evaluate previous disaster responses and aftermaths,
discuss risks and capacity building strategies, in
particular scenarios based on previous disasters)
Discuss strategies for community partnerships

Learn from real experience

Identify gaps

Mobilize community resources, e.g., buddy system for
civilian-assisted evacuation and first aid

Activate, mobilize and
coordinate response teams

Describe all stakeholders involved, their roles and
interaction

Demonstrate awareness and effective communication
with all stakeholders as appropriate to role, and dem-
onstrate understanding and competence in that role

Restore post-disaster activity to
pre-disaster level of organization
or better

Identify lessons learned from previous disasters

Demonstrate effective evaluation of disaster response,
gaps and improvements needed in protocols, training,
and resource management

Goals

Competencies

Activate, mobilize, and coordinate
response teams

Define a potentially critical event and implement initial
actions

Recognize a potentially critical event and implement
initial actions

Describe critical event safety principles

Demonstrate critical event safety principles

Describe institutional emergency operations plan

Implement institutional emergency operations plan

Describe the importance of effective critical event
communications

Demonstrate effective critical event communications

Describe Incident command system

Follow Incident command system

Describe the knowledge and skills needed to fulfill
individual role during critical event

Work knowledgeably, safely, and effectively within
individual role during critical event

Build preparedness and resilience

Describe the principles of critical event management

Apply the principles of critical event management

Goals

Performance objectives

Activate, mobilize, and coordinate
response teams

Define terminology

Comprehend orders
Work within chain of command

Define roles and responsibilities

Work effectively within disaster response team

Explain the criteria that establishes that a disaster is in
progress

Respond to disaster scenario and activate disaster
response, ‘quick and dirty’ assessment, establish chain
of command, fall into roles

Explain the importance of effective communication

Demonstrate effective communication with team
members, inter-agency communication (when
appropriate with respect to chain of command), and
communication with patients and their families (and
the public when appropriate)

Explain indications for transfer and transportation and
importance of safe transportation

Make patient transfer decisions in real time and
explain and communicate these with patients and
staff, e.g., hemodynamically stable patients requiring
orthopedic fixation.

Confirm safe departure and arrival of patients

Describe patient flow pathways and anticipate
bottlenecks

Organize, optimize, evaluate, and regulate patient
flow, e.g., through CT scanner

Describe evacuation protocol and describe principles
of safe evacuation

Evacuate a facility safely and effectively, e.g., emer-
gency department after notification of MCI

Build preparedness and resilience

Explain resource priorities in particular disaster
scenarios, e.g., chemical spill

Mobilize teams, resources, and clear communication
lines

Demonstrate the appropriate management of resour-
ces: team members, equipment, requests for special-
ist services, e.g., cancel elective surgery, clear
recovery rooms, transfer out of appropriate critically
ill patients accommodate new casualties

Explain risk management principles (especially in
scenarios)

Mitigate risk e.g., evacuate facility
‘Thinking-on-your-feet’

Explain principles of triage and assign triage categories
in scenarios

Use physical examination cues to rapidly sort and
assign triage category to individual patients, perform
rapid assessment using accepted scoring systems
e.g., AVPU, perform or delegate life-saving
interventions (e.g., major hemorrhage control, airway
management, needle thoracotomy, auto-injector
antidotes, etc.) and use local mass casualty triage
protocols and local context effectively
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Explain importance of record keeping and perform

critical appraisal of old records

Evaluate records made during drill. Critically appraise
to learn from errors

Discuss principles of PPE and estimate quantities

needed

Allocate sufficient and appropriate PPE
Don, remove, and dispose without contamination

Explain process of decontamination for specific

hazards

Perform decontamination for specific hazards: chemi-
cal spill, radiation, infectious disease

Discuss ethical challenges in particular scenarios

Navigate drill through built-in/scripted or spontaneous
dilemmas and critical appraise decision making

Discuss acute and follow up psychological effects

amongst team and patients

Display perception and sensitivity while working.
Identify and address psychological issues as these arise
during drills. Demonstrate effective communication,
support-skills and leadership when required

on training courses.!!~*! The achievement of learning outcomes as
a result of training (the effectiveness of training on courses of all
formats) is difficult to evaluate, however, because, according to
Gallarodo, et al.,'* the “acquisition of task- related, professional
- specific, and cross-disciplinary” competencies is poorly reported
in the literature. There is disagreement on terminology, and per-
formance objectives are poorly described. Table 1 seeks to distil
basic training goals, competencies, and performance objectives
from disaster preparedness literature, and course outlines'!=!;
while not exhaustive, it highlights some differences in measurable
competencies and learning outcomes according to training format.
Table 2 further explains how these competencies may be
assessed using specific training formats. It is clear that there is value
in every training format in the overall preparedness of an individ-
ual, team, and institution. Choosing the format of training depends
on an honest assessment of existing competence and learning
needs. These in turn are best informed from lessons learned from
real disasters. In the aftermath of recent terror attacks in the United
Kingdom in 2017, Moran and Brohi,*? shared the findings of
debrief sessions. They describe lessons learned from information
sharing sessions at 2 weeks, 4 weeks, and 6 weeks after each event.
In addition to the importance of a well-coordinated initial medical
response, including triage, and command and control structures,
they report the value of coincidental rehearsed desktop and simu-
lation exercises shortly before the terror attacks in London,
Manchester, and Paris. Thus, frequent or recent experience
appears to have a bearing on readiness for disaster. Feeding con-
temporary lessons-learned into current training curricula is crucial
to disaster preparedness.*** The global scale of the COVID-19
pandemic has given every health, social, and emergency care
facility the opportunity to gain real time experience that they
may incorporate into their training, and working practice. It will
be interesting to see how this experience translates into acute care
preparedness in the future, and how training strategies for pro-
tracted public health emergencies become incorporated into stan-
dard MCI training courses, which usually address disaster
scenarios of shorter duration (with a clear beginning and end).

Course formats

Preparedness training courses are offered by various institutions
such as the Federal Emergency Management Agency (FEMA),
and Emergency Medical Services (EMS), while local courses are
held in hospitals or by emergency service providers and local gov-
ernment agencies. The educational courses offered broadly fall
within 2 major groups (Table 2): those that are classroom-based
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(lectures/tutorials/seminars, table-top exercises or drills, and com-
puter-based simulation) where participants (clinicians, non-clini-
cians, and administrative staff) discuss their roles, plans and
protocols; and those that are live-operation-based (from small-
scale, on-location exercises, to community-based mega-drills),
testing evacuation, transport, triage, clinical, and managerial skills,
and infrastructure and communication capabilities.!® Both class-
room-based and operational formats cover bioterrorism, nuclear
threats, disease outbreaks, natural disasters, and local threats such
as explosions, fires, chemical spills, and vehicular transport
crashes. Although the setup may vary, the basic course compo-
nents remain the same: leadership and governance; communica-
tion; safety and security; triage; surge capacity; continuity of
essential services; human resources; logistics and supply manage-
ment; and, post-disaster recovery. As Table 2 shows, all training
formats may be used to assess broad competencies; however, spe-
cific objectives of discussion-format training inevitably rely on
explanation and description, leaving the demonstration of practi-
cal skills, and performance objectives to operational formats.

Discussion-based courses'”™*? typically include lectures, tutori-
als, and seminars following internationally agreed curricula, with
teaching delivered by institutional experts. Courses are designed to
explore theoretical concepts and define principles of disaster man-
agement. While course structures vary, blended courses may
include research projects and offer participants the opportunity
to observe practices in specialist centres or institutional drills.
Learning outcomes are based on the accumulation of a broad
knowledge base and an understanding of key principles.

Table-top exercises go further in the application of knowledge
and demonstration of an understanding of roles and responsibil-
ities.?%2! Well-worked-out exercises may simulate particular disas-
ter scenarios, with individuals working in teams to formulate a
response. The better targeted the training, the more value for
the participants. Table-top exercises are therefore, ideal for refresh-
ing key knowledge of operational procedure and addressing weak-
nesses highlighted after the handling of an actual MCI or
operational drill. While there is potential for teams at different
tables to interact with each other, it is more easily achieved (and
assessed) within teams in these formats.

Computer simulation exercises are an expanding training
resource.”>>> As technology-based learning and self-assessment
capabilities progress, so does the potential for computer-based
training to plug gaps in knowledge, simulated skills, and an indi-
vidual’s sense of preparedness. Key advantages are that knowledge
assessment may be comprehensive, low-pressure and serve as a
driver for cumulative learning, with large volumes of information
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Table 2. Disaster management training formats

Classroom-based

No practical skills

No system evaluation

Short-term knowledge
(and short-lived recall)

Cheap and easy to conduct
Large number of trainees can
participate

Pre- and post-test evaluation
(MCQs)

Theory of MCI management and
understanding of institutional
plan

Large number of trainees

Discussion-based*"°
(lectures)

Easy to be untruthful
Does not test operational
function (superficial).

Used alone, can lead
organization into false
sense of security

Open, low-stress, no-fault
environment

Relatively easy to conduct with
minimal resources need

Immediate feedback from
competent instructors and
peers

Understand the institutional plan,
incident command, communica-
tions, triage principles

Combined teams (medics
and non-medical teams)

Paper-based?%2!
(table-top drills)

Not a substitute for hands-on
training

Cannot simulate the physical
elements of incident
response, nor provide
training in procedures

Expensive

Multiple-choice type assess-
ment may limit value of
computer resource

Adjunct to existing large-scale
training

Identify weak points in existing
hospital protocols

Practice in communication
between agencies

Computer-built-in assessment
and comment during session

Describe the bottlenecks that arise
in the Emergency Department,
diagnostic services, and operat-
ing rooms

Assess preparedness of hospitals
prior to implementation of a
full-scale operational disaster
drill

Administrators and key
managers of MCls

Computer simulation?*2

Live operational

Fragmentation of prepared-
ness due to small scale
Limited number of trainees
Trainees may feel pressure of
scrutiny - require guidance,
careful feedback and addi-
tional supportive training

Appraise actual consumption of
time and resources for every
decision

Train in decision-making at all
levels (from levels of command
and coordination to the level
of management of individual
patients)

With appropriate guidance,
individuals may identify areas
of weakness and work on these
(and retest in any classroom-
based exercise as above)

May be used as a surprise drill

Immediate post-drill feedback
Updating of protocols
Self-assessment objectives set by
an experienced
faculty and/or based on experi-
ences from recent major inci-
dents and
disasters

Collaboration and communication
between key personnel to imple-
ment components of organiza-
tional MCI plan

Performance of individuals within
and between teams

Identification of gaps in protocols,
resources needed (including
human resources ), performance,
and skills (management, admin-
istrative, and clinical skills)

Key personnel from each
team or service (emer-

gency medicine, ICU, pre-

hospital team etc.)

Small-scale drill?5?7

Expensive

Time- consuming to plan
and run

Value dependent on level of
preparation and organiza-
tion of drill and commit-
ment of assessors

Possible to lose sight of
individual performance
while watching teams at
work

Easier for participants to hide

Train all levels of healthcare and
allied emergency services
together

Enhance clinical techniques,
speed, communication skills,
managerial efficiency and
teamwork

Gap identification at macro- and
micro- levels

Build public support (media)

Formal debriefing
International faculty

assessment and feedback
Video playback

Progress through logistics’ issues
that cannot be appraised using
smaller-scale training formats
(patient flow at the scene,
through transport and in hospi-
tal

Communication between the
agencies

Managerial, administrative, and
clinical performance across
multiple teams

Large numbers of hospital

and non-hospital staff in

their roles and teams
usually
within their natural
environment
Different agencies (police,
EMS, fire brigade, bomb
squad, etc.)
Undergraduate students
Public (bystanders)

2) Large scale drill?-3°
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on diverse topics linked to core training modules, and training
available at any time. Inevitability, while knowledge and decision
making may be assessed, teamwork, and practical skills may not.

Virtual simulation of major incident response is an emerging
alterative to running operational drills and has been shown to
be effective.”* In common with all simulations, virtual simulation
is most effective when scenarios are based on real events and incor-
porate pitfalls and critical decisions based on analysis of the
response to these real events. The clear advantage of virtual sim-
ulation is the ease of repetition compared to operational drills,
although case studies indicate that students still prefer ‘hands-
on’ training.>> While there is more work to be done, the potential
of virtual reality is exponential; and as this becomes more acces-
sible, it is likely to become an important adjunct to preparedness
training.>

Operation-based training allows performance-based assess-
ment but is more onerous for the organizers and participants.
While small scale, departmental practical training may be a regular
feature in hospitals and amongst emergency service providers,
inter-departmental training is more disruptive and may be less fre-
quent. Drills that require the participation of hospital emergency
departments, and radiological and trauma services, for example,
may be prohibitively difficult to organize,” but their value in put-
ting local MCI protocols into practice, testing institutional and col-
laborative processes, assessing clinical, administrative, and
managerial competencies in real time, and in highlighting deficien-
cies in disaster response makes them important drivers in individ-
ual and institutional preparedness. In addition to the realism and
pressure participants experience during an operational drill, the
assessment of performance objectives is a key feature of opera-
tional drills. It is, however, training repetitiveness that is best for
preparedness. Rather than opting for either classroom-based or
operation-based training, repeated training that is in a format that
is feasible and effective in meeting targeted learning needs, is to be
recommended. While this article focuses on the experience of
operational drills in Israel, it is clear that conducting an operational
drill simulating a bus bombing in the local city centre, for example,
is impossible unless all participating personnel are already familiar
with the characteristics of blast injury in a confined space, and their
own MCI protocols. This knowledge is primarily acquired in the
classroom, while clinical skills are honed during routine clinical
work. Specialist skills or skills required for infrequently encoun-
tered scenarios are further learned and tested on dedicated courses
such as the Advanced Trauma Life Support course.

The World Society of Emergency Surgery (WSES) offers a 2-day
training course with an initial day of pre-tests and seminars fol-
lowed by a second day of table-top exercises with scenarios based
on 1 of 3 set-ups (a Level I trauma centre, Level II trauma centre,
and a district hospital), illustrating the importance of preparedness
in frontline and non-frontline centers.”” Training takes place in a
centre of expertise and experience in MCI, so that on-site visits to
evaluate local setups are possible, and local authorities (emergency,
social, and municipal services) may participate. While statistically
significant changes in pre- and post-test scores indicate the short-
term effectiveness of these courses in improving performance and
self-confidence, evidence of long-term benefit to individuals
remains elusive. Hospital disaster drills have been shown to be
effective in revealing deficiencies in triage, clinical competence
in decision making and treatment (especially among inexperienced
staff), gaps in resource provision, and communication and lines of
command, while improving patient tracking and flow, and
improving the understanding of disaster plans and equipment.!3
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Coordinating a response

An important observation of our response to the COVID-19 pan-
demic has been the central coordination of the response to the pan-
demic by ministries of health, working with local and global
partners in world health, national and international travel, public
transport, the education and retail sectors (required to check tem-
perature and enforce mask use and social distancing), and health
care at all levels from tertiary hospitals and emergency care provid-
ers to residential care homes. It is likely that every sector in health
and social care, as well as all sectors involved in public life, will have
lessons to learn from the response to the pandemic. It is worth ask-
ing whether some of the confusion and lack of compliance in
response to government instructions during the COVID-19 pan-
demic (albeit delayed and contradictory at times), might be miti-
gated by participation of the public in hazard and disaster training
on a routine basis, so that common sense protective measures
become second nature, and simple procedures such as wound care
and dressing changes might be undertaken at home, thus relieving
pressure on health systems.

The direct impact on surgery, trauma, and acute care services
was, at the height of the pandemic, to focus resources on patients
in need of emergent medical care (especially critical care and ven-
tilation). In some instances, elective surgery was postponed; both
to focus resources on COVID-19 patients, and to mobilize health
care personnel in shifts to cover emergencies and trauma while
reducing absolute numbers of non-emergency staff working on
hospital premises, at risk of exposure to the virus, and who were
needed at home for childcare while schools and kindergartens
closed. 0 Atypical of the usual response to an MCI, such as a
major vehicular crash or explosion, there are important lessons
for MCI management from COVID-19. In a major disaster such
as an earthquake, it is possible that personnel usually working in
the hospital environment will leave to look for their children and
loved ones.*! Disruption to transport infrastructures may prevent
health care personnel from reaching hospitals and health facilities
where their input is needed. It is also likely that all sectors of public
life would be affected, just as in a viral pandemic. Thus, real-life
experience from this pandemic must inform future MCI training.

COVID-19 also saw coordinated health-system strategies
imposed on hospitals and emergency services via communication
networks operating through a hierarchical command and control
system at national levels. After September 11, in their assessment of
the task ahead in strengthening national public health infrastruc-
ture, Baker, et al. prioritized workforce competencies with commu-
nication systems and organizational capacities.*” Investment in
communication systems, organizational capacities, and infrastruc-
ture, pays dividends in the long-term in disaster response, and
strengthens capacity and resilience.”4>4

Hospital systems

During the COVID-19 pandemic, government hospitals adopted
systems of workflow, management, and coordination of their
workforce, team coordination, triage of patients, and data collec-
tion. Taking triage as an example, current mass casualty training
formats lack re-education and re-training in triage algorithms.
Triage education typically consists of theoretical lessons followed
by computer-based simulation or interactive case discussion.*>#¢
There is a rapid decline of triage skills after initial education.
Risavi, et al. found a significant reduction in paper-based and mou-
lage triage performance 6 months after completion of training.*’
Data shows that a year after completion of training, triage skills


https://doi.org/10.1017/dmp.2021.264

Disaster Medicine and Public Health Preparedness

Table 3. Israeli training models for MCI management

2125

Length 2 - week module 2 - week module
Type of learn- « Frontal lectures « Frontal lectures
ing options « Video presentations « Case presentations
« Interactive question-answer sessions « Interactive question-answer sessions
« Tabletop drills » Rounds in the trauma admitting area, the intensive care unit, and surgical
« Trauma workshops wards
« Rounds in the trauma admitting + Tabletop drills
« area, the intensive care unit, and surgical wards » Trauma workshops
» Animal lab
Drill Large scale drill (artistic reproduction/simulation of trauma Large scale drill (simulation of trauma casualties)
casualties)
Scenario of « Conventional war « Conventional war
drill « Civilian MCI « Civilian MCI
« HAZMAT (biological, chemical, and civilian event, or war) + HAZMAT (biological, chemical, and nuclear civilian event, or war)
- Radiological (civilian event or nuclear war) «+ Earthquake
Objective 1) To understand the continuity of care of trauma patients 1) Essential trauma skills for assessing and treating individual patients
in a trauma system 2) Preparation and planning of triage and evacuation, resuscitation,
2) To study the structures involved in the various phases of decision making, teamwork, and communication
treatment of trauma 3) Studying essential aspects of prehospital care
3) To develop a model of a trauma system appropriate for ~ 4) Simulating the experience of a mass-casualty event
the trainee’s country of origin 5) Life-saving procedures in trauma
4) To understand Mass Casualty Scenario
5) To visit other trauma facilities around the country, Israeli
EMS and military simulation center
Trainees « Physicians » Undergraduate medical students

« Paramedics
« Foreign healthcare personnel
« Military medics

+ Paramedics
« Foreign healthcare personnel
« Surgical residents

deteriorate to a degree insufficient to perform high quality
triage.*® A brief (45-minute) re-training session was found to
be sufficient to restore practical triage capabilities among pro-
fessional EMS personnel. Thus, triage education should be
refreshed on a yearly basis. In some hospitals, the COVID-19
pandemic was the stimulus to refresh triage training, especially
among health personnel re-allocated or designated to deal with
COVID-19 emergencies. Global surveys of preparedness are
underway, but initial reports that are positive about the prepar-
edness of emergency departments indicate that regular training
exercises contributed to COVID-19 preparedness.*’ Evidence
about the long-term retention of skills learned during simulation
exercises is ‘both lacking and conflicting in current research,
however; and will require further research after the pandemic is
under control.

Israeli education models for hospital preparedness in MCI

Throughout most of its existence, every hospital in Israel has been
exposed to unprecedented levels of emergency and trauma. While
responding to mass casualty events, the country has continued to
provide emergency and routine medical services to the civilian
population while, at the same time, serving military personnel
evacuated from the battlefront.”® This unique history has informed
hospital preparedness across the country. All Level I trauma
centres have expertise from real, lived experience of treating mili-
tary and civilian casualties in times of war and sporadic periods of
unrest. Multidisciplinary teams in these trauma centres are ideal
teaching and learning environments for trauma and disaster man-
agement.”? National strategies for coordinating MCI response
involve multiple health facilities, with the armed forces playing a
significant role.”® Compulsory military training for medical
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personnel until the age of 65 years reinforces the importance of
maintaining up-to-date skills, and coordinating with allied health
professionals.

Manpower training is provided for all levels and roles of health
personnel so that they share the ‘same language.” The National
Medical Simulation Centre in Tel Aviv provides training for
health professionals of all backgrounds, with simulations increas-
ingly incorporated into standard civilian medical practice as a rite
of passage in continuing professional development.>* On-camera
drills, followed by an action replay, and debriefing sessions with
experts, provide high quality training that has been reported to be
effective in real clinical practice. Live simulations encompass all
aspects of trauma care from assessment techniques and algo-
rithms, to fluent, smooth, and rapid workflows, communication
skills, managerial efficiency, teamwork, and coordination.

Simulated exercises performed in small groups may reproduce
most of the components of large-scale exercises. These small-scale
exercises involve selected individual units: emergency medicine
personnel trained to deal with HAZMAT events in emergency
departments, prehospital EMS teams trained in small groups to
establish incident command centres, and the deployment of for-
ward surgical units, for example.

We describe 2 training models from Rambam Medical Centre,
Haifa,”> and Hadassah Medical Centre, Jerusalem,’® available to
local healthcare professionals and international participants.
Both models (Table 3) operate through the close communication
and exchange of instructors through practical workshops and drills.
External peer review by independent observers with real experience
of civilian and military trauma, inform and improve the learning
value of drills performed, as these are based on actual events that
experts have dealt with. These drills expose gaps in existing systems
and further serve to improve disaster response plans.
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Figure 1. Volunteer simulated patients with realistic injuries.

Discussion
Special considerations in training drills

Large scale drills require months of careful preparation. Scenarios
for conventional MClIs, such as shooting or bombing, should
include a common setting such as a bus, restaurant, outdoor mar-
ket, stadium, or train station based on real events. Previous expe-
rience informs the number of expected casualties, the nature and
severity of injuries, and the timing of arrival of casualties to the
health facility hosting the drill.*® The number of severely injured
casualties is chosen to challenge the system but not to overwhelm
it. At Hadassah Medical Centre, 25 severely injured casualties are
professionally made up to simulate diverse injury types (Figure 1).
Mildly injured casualties are included to stress the importance of
triage. Simulations also include pregnant women and child man-
nequins. Ambulance and emergency staff also take part in running
the drill and convey information about vital signs and clinical
examination findings at the request of participating trainees.
Hospital personnel take part in the drill, and while notified in
advance of the timing of the drill and disruption to routine clinical
work, do not receive prior information about simulated casualties
or their injuries. Thus, the drill is inclusive of experienced hospital
staff as well as trainees and students, and the disaster response is
authentic: happening in real-time.

Before the drill begins, trainees are allocated to teams. Real EMS
crews bring simulated casualties into the emergency department
(ED). The admitting teams examine the casualties and outline a
diagnostic and therapeutic plan. This plan is discussed with quality
control clinical and operational supervisors and the drill ensues
until a planned endpoint is reached. Clinical staff, including heads
of departments, nursing, and hospital administrators, medical stu-
dents, representatives from EMS, and the police all take part in the
drill and contribute to a comprehensive final debrief. Thus, the
strengths of these full-scale, real-time drills are the inclusion in pre-
paredness and multidisciplinary practice of hospital and non-hospi-
tal personnel, clinical and non-clinical staff, junior and senior staff,
and use of actual equipment and existing processes that test disaster
response in simulation based closely on actual events in living
memory that experienced instructors have managed themselves.

As all emergency services and hospital staff are involved, the
drill familiarizes them with each other as fellow ‘game players.’
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Written emergency plan setup: actions, policies, procedures, contacts,
equipment, facilities, etc. that you will be testing

Participating team (ED, surgical department etc)

Objectives

Scenario

Exercise participants (simulated caualties, controllers, evaluators, and
responders)

Pre-drill meeting

Drill timeline

Debriefing

—_— Y e T

CCCCECEK

Figure 2. Steps in drill planning and preparation.

Roles and responsibilities are underlined. Gaps in the response
become evident. Drill planning (Figure 2), thus requires early
preparation and coordination between all the organizations taking
part so that the scenarios used are credible, and realistic manage-
ment solutions may be implemented, and rehearsed. The value of
complex realistic MCI training just 1 month before the real event
was demonstrated in the response to the 2013 Boston Marathon
bombings.””

Lessons learned are incorporated into hospital emergency
plans. The hospital emergency response group (comprising clinical
and management staff) participates in the drill and planning of
future emergency responses, formulating actions, policies, proce-
dures, systems for contact, communication, provision of essential
equipment, effective use of facilities, and national coordination
strategies.”* Further drills may focus on particular areas, espe-
cially where new systems, workflows, or equipment are introduced,
with drill endpoints tailored to specific hospital goals, and focused
on relevant teams, such as administrative, logistic or surgical oper-
ating theatre staff. Evaluation of the drill is conducted by trained,
experienced, independent staff, who examine compliance with the
disaster response plan, and positive and negative aspects of the
response. Israel conducts a structured after-action review after
each mass casualty incident to support further preparedness.*’

The role of trauma and acute care surgical services in
disaster training for non-trauma personnel and the public

In their descriptions of the 2014 Washington landslide and Chilean
earthquake, Gowan, et al.,%! describe the vulnerability of the public
to disaster, highlighting the personal cost to individuals and the
ruin of daily life and livelihoods. While public information on
evacuation, emergency assistance, basic survival, networks for trac-
ing family, and eventual financial support packages to rebuild
exists, it is rare to see large scale hospital or municipal drills that
include the public. This needs to be addressed seriously as first-
responders are often members of the public.'>®* While focus
may previously have been on loci for recurrent weather-related
disasters, disease outbreaks, terror-related events, and modern
warfare make all sections of the public potentially vulnerable.
Perhaps the public should also learn the basic principles of triage,
wound care, and fracture setting. The COVID-19 pandemic has
forced us to recognize that Stay at Home® and Protect the
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NHS,% orders, for example, require the public to have some basic
health competencies.

In Israel, the Trauma surgical team is unequivocally involved in
every medicine- or disaster-related drill (whether related to an
adverse weather event or biological warfare). Thus, trauma and
acute care services have also been involved in the preparedness,
planning and response to the COVID-19 pandemic. During the
COVID-19 pandemic, hospital leadership and health providers
have faced difficult decisions in critical resource provision and
the triage of patients in need of Intensive Care Beds, artificial ven-
tilation, and extracorporeal membrane oxygenation (ECMO).
Supplying personal protective equipment (PPE) and isolating
patients and affected staff have been essential to infection control
and have tested hospital resources. Decontamination, isolation, tri-
age, and the rapid mobilization of health personnel to provide
expert care is exactly what trauma and emergency surgeons train
for and undertake in mass casualty incidents, and indeed, in the
routine provision of an efficient trauma service. Major trauma
centres see at least 5 critically ill or injured patients every day,
making decisions about resource provision as a matter of course.
Rapid triage and patient flow during mass casualty incidents via a
uni-directional dedicated in-hospital route toward specialist care
closely resembles the route used for patients with suspected or
confirmed COVID-19: from the triage area to a designated ED
zone and on to a definitive treatment area. All staff that come into
contact with a COVID-19 patient must perform a strict chain-of-
command decontamination process, with attention to hand
hygiene and PPE. This process parallels HAZMAT protocols
taught in MCI drills for rapid ‘clean’” and ‘contaminated’ patient
flows to diagnosis and treatment. Thus, future inclusion of all
medical personnel in MCI training is likely to pay dividends in
preparedness for disasters, whether a pandemic, natural disaster
or conflict.

Conclusions

Operational drills provide the ideal environment for the demon-
stration of skills (from communication to clinical decision-making
and the performance of life-saving manoeuvres). While decision-
making and communication may also be assessed to some extent in
discussion-based training formats, only operational drills simulate
the pressure of real contexts, pushing capabilities to those required
at times of critical emergency. Operational drills ultimately allow
the assessment of an amalgam of competencies acquired through
diverse training methods, and expose gaps which may in turn be
addressed in more specific classroom-based training. What the
Israeli model shows is that lessons learned from civilian and mili-
tary events must be built into MCI training. Equally, simulation has
its limitations, and training scenarios must take into account real,
lived experience and lessons learned from real events.

In light of the response to the COVID-19 pandemic, there
are essential next steps in MCI training. First, disaster medicine
curricula must become integrated and standardized, translating
specialist experience and military medical knowledge into civilian
practice. Second, we must focus educational efforts on the
bystander. Countless stories have arisen of bystanders saving lives
during recent events by applying pressure to exsanguinating
wounds or tourniquets to injured extremities. The involvement
of the general public in controlling the spread of COVID-19 fur-
ther reinforces the need for greater public awareness of health
emergencies. Third, we must elevate the importance of education
in disaster preparedness, response, and recovery across all health
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and social care professions, clarifying performance objectives,
and facilitating training that has a lasting effect on professional
and public preparedness. Lastly, developing an all-hazards
response plan is a priority, and training must include all hospital
medical disciplines with overlapping expertise and experience.
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