Saleh Fares, 2021;2(1):003-011. Saudi Journal of Emergency Medicine
https://doi.org/10.24911/SJEMed/72-1600102703

SPECIAL COMMUNICATION

The EMIRATES Framework: Emergency
Management Integrated Roadmap Aimed
Towards Every Healthcare System.

A conceptual framework

Saleh Fares!

(" ABSTRACT )

Healthcare systems play a key role in the response to everything from day-to-day events to overwhelming
disasters. There are common challenges worldwide which include the presence of multiple players, a lack
of clarity with regard to the chain of command, the absence of important components to make the system
work, and a lack of specialized training and education. Given these challenges, the ability to respond ade-
quately requires an integrated emergency management system. Several countries may have different compo-
nents of the emergency services but occasionally not well integrated. The Emergency Management Integrated
Roadmap Aimed Toward Every healthcare System framework is a simplified conceptual framework to help
the healthcare decision-makers in different systems to plan the approach to any day-to-day emergencies or
disasters with a structured system that can be customized further according to their needs.
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Introduction

The increasing number of disasters and mass casualty (EMIRATES) framework, which is a comprehensive
incidents (MCIs) over the past few decades, including conceptual framework that can be adopted when an

the most recent coronavirus disease-2019 (COVID-19),
has reinforced the importance of having a medical focus

on emergency and disaster preparedness [1-5]. Those Highlights

events continue to expose numerous gaps in current e Integrating Emergency Management in Healthcare

systems and reflect the need for having an integrated and systems is complex and needs a structured approach.

comprehensive emergency management system for the e Several models exist world-wide and many share

healthcare sector. The “integrated system” must be set common challenges among their healthcare

up at all levels within the healthcare sector, locally and systems.

nationally. e The EMIRATES Framework proposes a simplified

Furthermore, any vision to develop the healthcare sector conceptual framework to approach the system-wide

cannot be achieved unless we address this important integration of emergency services in healthcare.

topic comprehensively, with a focus on all phases of the

emergency management cycle continuum. Numerous
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existing system needs to be reformed. The author has
placed a particular focus on the coordination of the
different medical emergency services. This framework
was envisioned based on the practice in emergency
medicine, prehospital care, disaster medicine, and
public health in North America, Europe, and the Middle
East. It is a collective framework of different practices
worldwide.

Common Challenges in the Current Systems

To deal with any daily emergency, an MCI, or a large-
scale disaster, the healthcare system requires a robust
emergency management system that fully incorporates
federal, regional, and local response; includes both
governmental and private capacities and capabilities;
and is executed in a well-orchestrated fashion. However,
the author has identified several challenges present in
various parts of the world summarized as follows:

Multiple players

In general, the emergency care delivery (medical or
non-medical) usually involves multiple stakeholders
including police, emergency medical services (EMS)
or ambulance services/helicopter EMS, fire/civil
defense, military, search and rescue (SAR) teams,
anti-terrorism units, emergency management officials,
and private organizations. Similarly, when it comes to
“medical” emergencies, the response must occasionally
necessitate participation from multiple providers
and entities including EMS, hospitals (public and
private), nongovernmental organizations, and other
local governments’ health providers [5]. Unfortunately,
those entities frequently prepare individually, which
create miscommunication, duplication of effort, and
unnecessary confusion among providers during real-time
responses.

Unclear chain of command

Like any other type of emergency, medical emergencies
require a rapid and well-coordinated response. A frequent
and significant problem is the lack of a structured
incident command structure that can manage threats and
mobilize appropriate resources across all levels in the
healthcare sector. Command/operation centers can fill
part of the communication gaps if incorporated within
a larger command system. However, many countries
experienced serious limitations and challenges to these
centers.

Lack of important components

Given the complexity of delivering emergency care,
several key components are commonly overlooked
or missing. In particular, many countries lack key
elements of a “real EMS” including medical oversight,
a medical priority dispatch system, quality assurance,
and continuous education, to mention a few. A very
common belief in many parts of the world is that
prehospital care is only related to EMS, whereas, in
reality, it goes far beyond. The SAR teams, the disaster

medical assistance teams (DMATSs) (often called field
hospitals), mass fatality management teams, air-based
medical evacuations, as well as hazardous materials
(HazMat)/chemical, biological, radiological, nuclear,
and explosive (CBRNE) teams all have crucial roles in
the prehospital “medical” response, and their operations
must be well coordinated. Overlooking such important
players will certainly affect the adequacy of the
response.

Similarly, many hospitals task emergency departments
(EDs) to deal with both small and large emergencies.
Although this might be suitable for smaller emergencies,
it cannot be applied to large-scale events which need the
involvement of the hospital as a whole or even a group
of hospitals; hence, there was the need for hospitals’
coalitions and funded hospital preparedness projects.
Another important gap in many healthcare systems is the
lack of public health preparedness. This does not refer
to the preventive measures only; rather, it refers here to
the system-wide projects that need to be established or
supported. These projects are crucial in facilitating the
prehospital and hospital responses alike, but none of those
levels are tasked with or able to control those types of
projects. It is of utmost importance for decision-makers
to understand that investing in building a robust day-
to-day emergency care system will definitely create the
strong backbone necessary to handle any overwhelming
disasters.

Lack of specialized training and education

Despite the increasing demand for robust emergency
services, there has been limited availability in providing
specialized training and education to emergency medical
providers. With the wide spectrum of emergency medical
response levels, special knowledge and competencies
are needed at different levels. This can be in the form
of courses, exercises, or degrees offered through the
involvement of academic institutions.

The EMIRATES Framework

The EMIRATES framework is a simple, logical and
comprehensively shows the bigger picture of the
emergency management system within any healthcare
system (Figure 1). It presents the emergency medical
management system in four key segments, described
below. It covers the full spectrum starting from
governance (including system operations) to prehospital
care with the other related field teams, all the way to the
hospital level; and finally, to the public health level. It
gathers practices from different parts of the world and
puts it in a simplified way to help ease the integration
process. It is important to emphasize that the execution
of the framework can take years, and the approach
will vary from one country to another. To execute the
framework, an effort should be taken to evaluate any
existing services or initiatives in their community to
build on them. After identifying the levels of service
available, a plan needs to be set to build bridges and
connect the dots among those services. In numerous
situations, this can easily happen by establishing a



Governance
(Lead agency)

Operation

Prehospital Hospital

Public Health

e Disaster Medical Assistance Teams

e Emergency Medical Services (EMS) e Hospitals Coalition
e Search and Rescue teams e Funded Hospital
Preparedness e Strategic National Stockpile (SNS)

e Information Sharing

e Surveillance

(DMAT)
e Mass Fatality Management teams
e HazMat teams

Figure 1. The EMIRATES Framework.
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good communication channel, merging certain services
together; or defining roles and responsibilities among
the different stakeholders. This framework adopts a
“system of services” or network-centric approach to
emergency management, where it “puts everything
together.” The components of each level will be covered
as follows:

Governance

To be able to have an efficient emergency medical
management system, a clear command and control
structure need to be established to supervise, guide, and
coordinate efforts and resources within the health system,
covering public and private-as well as local and federal-
institutions. Such a structure can be initiated by defining
a lead agency first. The importance of the lead agency
in the emergency system was emphasized by the recent
World Health Organization resolution on emergency
care systems for universal health coverage [14]. In the
EMIRATES conceptual framework, the lead agency
should develop “ownership of the emergency medical
system” by having key roles including legislating,
monitoring, funding the system, and coordinating the
resources within the system. This agency should act as the
“brain” of the emergency medical system, meaning that
it puts everything together in the day-to-day responses
and escalates during disasters. This hierarchy should
facilitate a smoother response during a real emergency

and help to implement a “common language” among
responders. There are several command and control
systems in use, for example, the incident command/
management system which is commonly in use in North
America or the gold-silver—bronze command structure
which is used by the emergency services in the United
Kingdom.

A core part of any lead agency is to ensure that the
system is running efficiently. This can be done by
establishing an operation center (also commonly called
a command center or an emergency operation center,
etc.) either under direct supervision of the government
or delegated to another capable entity within the system.
Another core role of the lead agency is to ensure that a
clear public information is been delivered, which can
be crucial in strengthening the ability of the system and
the community to respond to any emergency. This was
clearly evident during COVID-19 pandemic. Commonly,
the “Public Information Officer” is a key role in most of
the command systems in use.

Prehospital

Although EMS (also commonly called “ambulance
service”) is considered a main player in the prehospital
care in general, many planners and officials overlook
the other important services involved in prehospital
care. For example, EMS providers will not be able to
provide care if patients are in dangerous zones such



as a collapsed building, a contaminated location, or a
situation, where there are a large number of fatalities
that need to be handled. Therefore, having a better
understanding of the important services involved in this
part of the spectrum is crucial to ensure orchestrated
operations in the field. The following is a brief overview
of these services.

Emergency Medical Services (EMS)

EMS is certainly a cornerstone of medical response
and can be a friend or a foe if not well prepared.
As stated earlier, many EMS providers are missing
important elements that can improve the quality of
the service. This includes qualified medical oversight,
standardized clinical practice guidelines, and medical
priority dispatch to mention few. Many countries have
several EMS providers but lack adequate coordination
between them. This creates confusion and most likely
duplication of effort that negatively impacts emergency
care.

Search and Rescue

Proper SAR teams are among the important links in the
emergency management process. Although they can be
purely operational and nonmedical at times, those teams
should have a medical arm as part of their standard
operations. This is due to the unique conditions that
emergency and disaster victims could be under which
need treatment by trained and experienced medical
providers. Regular EMS providers are not trained to
operate under austere environment such as a collapsed
building. Those teams can be incorporated within the
emergency medical management system or just in
coordination with civil defense or other specialized
entities. The SAR teams must be involved throughout
the emergency management cycle to ensure alignment
during the response.

Disaster Medical Assistance Teams (DMATs)

Disaster medical assistance teams (DMATs) (also
called field hospitals) are well-established teams
in the United States and other developed countries
[15]. Such teams are usually deployable to disaster
sites with a defined inventory that includes adequate
supplies and equipment to initially support themselves
for 72 hours while providing medical care at fixed
or temporary medical locations. Teams may provide
primary health care and/or augment overloaded local
healthcare staff.

Disaster medical assistance teams (DMATs) are
designed to be a rapid-response element to supplement
local medical care until other external resources can be
mobilized, or the situation is resolved. This team can
be drawn from the workforce in the healthcare system
(public and private), and the service can be incentivized
to encourage participation. Linking such teams to the
prehospital providers will facilitate and smooth out the

field operations. DMATs can be empowered by joint
planning, training, exercising, and response.

Mass fatality management teams

With a similar concept to the DMAT team, mass fatality
teams are usually deployable teams sent to disaster sites
to provide victim identification and mortuary services.
These responsibilities include establishing temporary
morgue facilities; performing victim identification,
including using forensic dental pathology, forensic
anthropology methods, processing, and preparation; and
the disposition of remains [16].

The mass fatality teams are composed of experienced
providers (public and private), each with a particular
field of expertise, who are activated in the event of a
disaster. Members are required to maintain appropriate
certifications and licensure within their discipline.
The International Criminal Police Organization
(INTERPOL) developed similar methods to identify
victims in such events, which they named as Disaster
Victim Identification (DVI). Member countries can
have access to the DVI guide and forms, as well as
assistance with command and coordination, and have
an INTERPOL deployable incident response team to
support onsite [17]. Developing local capabilities and
capacities in dealing with this challenge will facilitate
field operations.

Hazardous materials (HazMat) [or chemical,
biological, radiological, nuclear, and explosive
(CBRNE)] teams

One of the most challenging aspects of providing
emergency medical care is attending to patients who
have been contaminated with HazMat. These events
are occasionally called CBRNE events [18]. In several
countries, the military or civil defense is tasked with
handling these events and is ultimately responsible for
protecting the health of the community. HazMat events
will interact in patient care in the field and must be
incorporated into this framework. Similar teams can
be established within major hospitals to deal with such
patients.

Hospital level

Hospitals are backbone of any emergency management
system. Fortunately, significant amounts of time and
money are invested in the development of hospitals
(governmental or private), and these institutions can
receive and treat a large number of patients but only
if activated and prepared appropriately. The hospitals’
emergency management performance can be augmented
by the implementation of international standards
(for example the Joint Commission standards) [19]
into emergency management programs within those
facilities, which has to be standardized across the
system. Having full-time emergency managers within
hospitals can be of huge significance in uplifting



the level of response by closely coordinating the
emergency management activities throughout the
emergency management cycle, compared to the part-
time staff or committees. Furthermore, it is beneficial to
form hospitals' coalitions/networks within the system.
Member hospitals will be able to share key information
that is relevant for emergency management with other
hospitals nearby.

Another advantage of such a coalition is that the lead
agency or the government will have to contact and deal
with the interface of this coalition rather than dealing
with each individual facility. This will create efficiency
and prevent duplication of effort and miscommunication.

It is highly recommended that lead agencies create a
government-based fund for incentives which can be put
toward building medical surge capacity and capability at
the hospitals’ level. This will result in increasing their
ability to manage emergencies with a clear return of
investment [20].

Public Health level

Public health projects (meaning projects with a system-
wide scope) are among the most important components
in emergency management for any healthcare system,
but, unfortunately, they are often overlooked in many
countries. Typically, these projects cannot be established
at the prehospital or the hospital levels alone, and they
need the lead agency (usually the government) to fund
and manage them. Many projects can be introduced
under this component and integrated into the emergency
management framework to serve the system as a whole.
The following are some of the key projects:

Information sharing

Lack of information or miscommunication is considered
one of the most common challenges in the emergency
care. Endless examples highlight the information gap and
how different messages are delivered at the same time,
which creates panic and inefficiency [21-25]. Having a
platform to share information on a real-time basis can
bridge this huge gap and build transparency within the
system. With the rapidly growing telecommunication
technologies, linking the field to the hospitals and the
system can be done fairly easily. This is certainly a
cost-effective solution. Furthermore, this type of robust
information capturing methodology with help to establish
several crucial registries including trauma, stroke, acute
myocardial infarction, out-of-hospital cardiac arrest, and
sepsis, just to mention a few. Similarly, it is crucial to
establish a registry for disaster-related medical responses,
where decisions are tracked [26]. The registries will be
the best source of data for ongoing quality assurance
processes for the specialized care systems highlighted
below.

Surveillance system

Surveillance is the process of active data gathering
from all over a region with appropriate analysis and

interpretation of any data that might relate to discase
activity and threats to human health, whether infectious,
toxic, metabolic, or otherwise, and regardless of man-
made or natural origin, to achieve early warnings of
health threats, early detection of health events, and overall
situational awareness of disease activity [27]. The lack
of this system will result in a harmful delay in detecting
threats. In well-established systems, data are presented
on real-time dashboards at operation centers and to
decision-makers who can act promptly when needed
[27]. This was evident during COVID-19 pandemic by
easily tracking cases.

Strategic National Stockpile (SNS)

In the context of disasters, the rapid distribution of
medical supplies (personal protective equipment,
vaccines, drugs, therapeutics, or even essential food)
to a large population requires significant resources
and infrastructure. Systems should be able to meet the
objective of dispensing these countermeasures to their
entire population within a short time frame (e.g., 48 hours)
after the decision has been made to do so. Recognizing
that the government has the primary responsibility
to protect citizens, it should create the appropriate
framework and policies for sharing information on
best practices and mechanisms to address the logistical
challenges associated with this requirement. This can be
arranged with other emergency management agencies
and other key stakeholders to create effective templates
for countermeasure distribution [27,28].

Specialized laboratories

Laboratories play an important role in all phases of
emergency management. A network of specialized
laboratories can be established as a stand-alone or at
designated institutions to provide specialized services
[29]. The timely identification of chemicals and
organisms depends on a well-established process to
deal with anything, anytime, and anywhere. This key
element in the response cascade may result in devastating
outcomes if overlooked.

Licensed blood banks

Licensed blood banks are critical for the management of
trauma cases, day-to-day emergencies, or mass casualty
events. Those banks should be networked to handle surge
needs during emergencies. They ensure the availability
and the provision of safe blood to respond to immediate
demand in coordination with all other emergency
spectrum partners (EMS, DMAT/field hospitals,
hospitals, etc.).

Specialized care programs

With the increase of various conditions and
noncommunicable diseases, the role of emergency
medical care changes accordingly. Numerous studies
have highlighted the role of emergency medical care
in decreasing mortality and morbidity [30-32]. This



includes trauma systems, burn systems, stroke programs,
chest pain programs (commonly known as ST-segment
elevation myocardial infarction regionalization program
or network), sepsis pathways, poison control, pediatric,
and obstetric emergency care systems. This cannot
succeed without structured and coordinated system-
wide programs managed or at least funded by the lead
agency since it serves the community as a whole. Such
programs can be managed by multidisciplinary teams
capturing clinicians, policymakers, administrators, and
payers and are usually led by experts in that specific
field [33-39].

Mental health preparedness

Several recent disasters have demonstrated the pressing
need for a well-established mental health preparedness
program that encompasses all key aspects of victim
care, in addition to the provision of any mental health
care that the responders may need, given the impact
of what they experience [40]. Any proposed program
should accommodate the local culture, religion, and
all ethnicities of each community. It should encourage
research to develop the methods to assess mental health
preparedness training needs and identify all relevant
candidates, including public health and allied health
professionals, as well as the “second victims,” the
families [41].

Capacity building

With the dramatically increased attention being paid to
medical preparedness over the past few decades, there
is also a pressing need to increase healthcare capacity
to respond to new threats in the future, based on
changing threat assessments and developing technology.
This capacity building should take a comprehensive
approach with a focus on the key elements of emergency
management, including teaching basic and advanced
life support courses to key providers and giving
HazMat/CBRNE training to healthcare providers.
Many communities have succeeded in building their
capacity by integrating community-based emergency
response programs into their systems. This can be further
enforced by the introduction of public access defibrillator
programs into communities; the introduction of disaster
medicine into medical and non-medical curriculums; the
introduction of a “Good Samaritan Law” or equivalent
if one does not exist; and the introduction of residency
programs for Emergency Medicine, Emergency Nursing,
paramedics and emergency managers. Finally, it
should include conducting mock exercises on a regular
basis, featuring various types of disasters with various
stakeholder groups, for an efficient and effective
response.

Emergency medical volunteers system

Many countries across the world have started focusing
on utilizing both healthcare and non-healthcare
personnel and expertise, both public and private, in
cases of emergencies. Such initiatives have encouraged

those countries to form a government-based volunteer
organization [42]. Establishing local emergency medical
volunteer systems within each healthcare community
will create a bank of experienced healthcare providers in
times of need.

Maintaining health infrastructure

The devastating disruption of the normal lives of any
population following a disaster forces those in charge
to plan for maintaining the health infrastructure and
plan for surge capacity and capability within their
community. This is an important proactive step that is
needed and usually requires intensive efforts in terms
of collaboration and planning, as well as testing. This
involves defining alternate care sites, conducting
scientific needs assessment before and after all disasters,
assuring important services are available for isolated
communities, providing specialized beds per surge
capacity plans, and organizing continuity of operations
when everything is disrupted. The resilience of any
system is directly related to its ability to function during
worst-case scenarios.

Health and safety programs

During disasters, the lead agency is expected to provide
health and safety recommendations regarding food and
water safety, vector control, sanitation programs, and
many more activities. Specifically, in shelters, health and
safety aspects are crucial and can end up being another
“disaster” if ignored. Communities evacuated suddenly
often leave valuable personal belongings behind
(medications, medical devices, glasses, etc.) which can
have a negative impact over time. A robust and structured
health assessment must be conducted to ensure the
provision of necessary items for community members
sooner rather than later to prevent rather than react to
problems. Similar to the effect on humans, animals
can become injured or diseased after emergencies or
disasters. Veterinary emergency management should
be included in the healthcare system or any specialized
entity overseeing disaster response to ensure the safety
of all animals [43—45].

Limitations

Despite the efforts made to conceptualize this framework
and the different systems reviewed, several limitations
exist, which may affect its implementation in some
countries. The most important limitation is the variation in
geopolitical situations between countries. What is easily
achievable in smaller countries can be very challenging in
bigger ones; this applies to everything from terminology
to organizational structures which usually vary between
one region and another. Furthermore, the framework
may have overlooked smaller components that can
arguably be included. It is important to understand that
this framework is meant to capture the key components
of an emergency management system in health care
while operationalizing it might need a more detailed
and tailored approach that will vary from one country to



another. Although the military system was not covered
by the framework, it can be modified to cover military
medical needs. It is important to note that the title was not
meant to reflect that the framework is fully implemented
in the United Arab Emirates. Rather, it is an acronym
chosen to ease memorization.

Conclusion

The EMIRATES framework proposes a comprehensive
approach to integrate the different components of
emergency management services in any healthcare
system, to simplify the complexity of the emergency
medical systems, and to overcome the common challenges
faced in many countries during day-to-day emergencies,
MCIs, or disasters. It covers four key components,
starting with governance, prehospital care, hospital-level
care, and finally public health. This framework can serve
as a roadmap for healthcare leaders to improve their
system preparedness and efficiency when dealing with
medical emergencies.

Acknowledgments

The author would like to thank Dr. Ives Hubloue and Dr.
Sherine Nasr for their contributions and guidance in the
preparation of this manuscript. A special thanks goes to
the author’s family the Beth Israel Deaconess Medical
Center (BIDMC) Fellowship in Disaster Medicine and
the ED team at Zayed Military Hospital for their support
and encouragement.

List of Abbreviations

CBRNE Chemical, biological, radiological, nuclear, and
explosive

COVID-19 Coronavirus disease 2019

DMAT Disaster medical assistance team

DVI Disaster victim identification

ED Emergency department

EMIRATES Emergency Management Integrated Roadmap
Aimed Towards Every healthcare System

EMS Emergency medical services

HazMat Hazardous materials

INTERPOL International Criminal Police Organization

MCI Mass casualty incidents

SAR Search and rescue

Availability of data and materials
Further information is available from the author upon
reasonable request.

Conflicts of interest
The author declares that there is no conflict of interest
regarding the publication of this article.

Funding
None.

Consent for publication
Not applicable.

Ethical approval
Not applicable.

Author contributions

The author is the sole author in gathering the information and
writing the manuscript. The final version of the manuscript
was approved by the author.

Author details

Saleh Fares!, MBBS, MPH, FRCPC, FACEP, FAAEM, FIFEM,

FFSEM.

1. Consultant of Emergency Medicine, EMS and Disaster
Medicine, Zayed Military Hospital, Abu Dhabi, United
Arab Emirates

References

1. Berggren RE, Curiel TJ. After the storm-health care
infrastructure in post-Katrina New Orleans. New Engl J
Med. 2006;354(15):1549-52. https://doi.org/10.1056/
NEJMp068039

2. Rowland D. Health Care in New Orleans: before and after
Hurricane Katrina. 2006;25(5):w393—-406. https://doi.
org/10.1377/hlthaff.25.w393

3. Lum ME, McMillan AJ, Brook CW, Lester R, Piers LS.
Impact of pandemic (HIN1) 2009 influenza on critical
care capacity in Victoria. Med J Aust. 2009;191(9):502-6.
https://doi.org/10.5694/j.1326-5377.2009.tb02914.x

4. Dhara VR, Dhara R. The Union Carbide disaster
in Bhopal: a review of health effects. Arch
Environ Health. 2002;57(5):391-404. https://doi.
org/10.1080/00039890209601427

5. Absal R, Scott K. Horrific accident on Abu Dhabi-Dubai
highway near Ghantoot. 2008 Mar [cited 2019 Mar 24].
Available from: http://gulfnews.com/news/gulf/uae/
traffic-transport/horrific-accident-on-abu-dhabi-dubai-
highway-near-ghantoot-1.90996..

6. World Health Organization (WHO). "Emergency and
trauma care." Geneva, Switzerland: WHO; 2019 [cited
2019 Oct 13]. Available from: http://www.who.int/
emergencycare/activities/en.

7. WHO (World Health Organization). Monitoring the
building blocks of health systems: a handbook of
indicators and their measurement strategies. Geneva,
Switzerland: WHO; 2010 [cited 2019 Oct 14]. Available
from:  http://www.who.int/healthinfo/systems/WHO_
MBHSS_2010_full_web.pdf.

8. Kocher KE, Sklar DP, Mehrotra A, Tayal VS, Gausche-
Hill M, Myles Riner R. Categorization, designation,
and regionalization of emergency care: definitions,
a conceptual framework, and future challenges.
Acad Emerg Med. 2010;17(12):1306-11. https://doi.
org/10.1111/j.1553-2712.2010.00932.x

9. Bonnett CJ, Peery BN, Cantrill SV, Pons PT, Haukoos JS,
McVaney KE, et al. Surge capacity: a proposed conceptual
framework. Am J Emerg Med. 2007 ;25(3):297-306.
https://doi.org/10.1016/j.ajem.2006.08.011

10. Kaji A, Koenig KL, Bey T. Surge capacity for healthcare
systems: a conceptual framework. Acad Emerg Med.
2006;13(11):1157-9. https://doi.org/10.1197/j.
2em.2006.06.032

11. Martinez R, Carr B. Creating integrated networks of
emergency care: from vision to value. Health Aff.
2013;32(12):2082-90. https://doi.org/10.1377/
hlthaff.2013.0884



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Gostin LO, Viswanathan K, Altevogt BM, Hanfling D,
editors. Crisis standards of care: a systems framework for
catastrophic disaster response: volume 1: introduction
and CSC framework. Washington, DC: National Academies
Press; 2012.

UNISDR U. Sendai framework for disaster risk reduction
2015-2030. In Proceedings of the 3rd United Nations
World Conference on DRR, Sendai, Japan 2015 Mar (pp.
14-18).

WHA72 R. 16. Emergency care systems for universal
health coverage: ensuring timely care for the acutely
ill and injured. Geneva: Seventy-second World Health
Assembly; 2019.

Disaster medical assistance team (DMAT) [cited 2019 Sep
18]. Available from: https://www.phe.gov/Preparedness/
responders/ndms/ndms-teams/Pages/dmat.aspx.

Disaster mortuary operational response teams (DMORTSs)
[cited 2019 Sep 18]. Available from: https://www.phe.
gov/Preparedness/responders/ndms/ndms-teams/
Pages/dmort.aspx.

Disaster victim identification (DVI) [cited 2019 Oct 28].
Available from: https://www.interpol.int/en/How-we-
work/Forensics/Disaster-Victim-ldentification-DVI.

Tucker JB. National health and medical services response
to incidents of chemical and biological terrorism.
JAMA. 1997;278(5):362-8.  https://doi.org/10.1001/
jama.278.5.362

The Joint Commission. 2019 [cited 2019 Dec 27]. Available
from: https://www.jointcommission.org/.

Kaji AH, Koenig KL, Lewis RJ. Current hospital disaster
preparedness. JAMA. 2007;298(18):2188-90. https://doi.
org/10.1001/jama.298.18.2188

Manoj BS, Baker AH. Communication challenges in
emergency response. Commun ACM. 2007;50(3):51-3.
https://doi.org/10.1145/1226736.1226765

Comfort LK, Kapucu N. Inter-organizational coordination
in extreme events: the World Trade Center attacks,
September 11, 2001. Nat hazards. 2006;39(2):309-27.
https://doi.org/10.1007/s11069-006-0030-x

Tierney K, Sutton J. Cost and culture: barriers to the
adoption of technology in emergency management.
RESCUE Res Highlights. 2005.

Bruijn HD. One fight, one team: the 9/11 commission
report on intelligence, fragmentation and information.
Public Adm. 2006;84(2):267-87. https://doi.org/10.1111/
j.1467-9299.2006.00002.x

Eyre A. Crisis communication: case studies and lessons
learned from international disasters [Book Review]. Austr
J Emerg Manag. 2019;34(3):33.

Debacker M, Hubloue I, Dhondt E, Rockenschaub G, Riter
A, Codreanu T, et al. Utstein-style template for uniform
data reporting of acute medical response in disasters.
PLoS currents. 2012;4:e4f6cf3e8df15a. https://doi.
org/10.1371/4f6cf3e8df15a

Homeland security presidential directive/HSPD-2,
October 2007 [cited 2019 Nov 13]. Available from: http://
www.fas.org/programs/bio/resource/documents/hspd-
21.pdf.

Young D. CDC rolls out nerve-agent antidote program.
Am J Health Syst Pharm. 2004;61(18):1866. https://doi.
org/10.1093/ajhp/61.18.1866

10

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Sobel J, Khan AS, Swerdlow DL. Threat of a biological
terrorist attack on the US food supply: the CDC
perspective. Lancet. 2002;359(9309):874-80. https://doi.
org/10.1016/S0140-6736(02)07947-3

Fournier P, Dumont A, Tourigny C, Dunkley G, Dramé S.
Improved access to comprehensive emergency obstetric
care and its effect on institutional maternal mortality in
rural Mali. B World Health Organ. 2009;87:30-8. https://
doi.org/10.2471/BLT.07.047076

Henry JA, Reingold AL. Prehospital trauma systems reduce
mortality in developing countries: a systematic review and
meta-analysis. ) Trauma Acute Care Surg. 2012;73(1):261—
8. https://doi.org/10.1097/TA.0b013e31824bdele

Hsia RY, Thind A, Zakariah A, Hicks ER, Mock C. Prehospital
and emergency care: updates from the disease control
priorities, version 3. World J Surg. 2015;39(9):2161-7.
https://doi.org/10.1007/s00268-015-2997-5

Trauma system components/models. Am Coll Surg [cited
2019 Mar 24]. Available from: http://www.facs.org/
trauma/tsepc/componentsmodels.html.

Barillo DJ, Wolf S. Planning for burn disasters: lessons
learned from one hundred years of history. J Burn Care
Res. 2006;27(5):622-34. https://doi.org/10.1097/01.
BCR.0000236823.08124.1C

Kearns RD, Conlon KM, Valenta AL, Lord GC, Cairns CB,
Holmes IV JH, et al. Disaster planning: the basics of
creating a burn mass casualty disaster plan for a burn
center. J Burn Care Res. 2014;35(1):e1-3. https://doi.
org/10.1097/BCR.0b013e31829afe25

Ponampalam R, Loh CS. Cost benefits of the drug and
poison information centre in preventing unnecessary
hospitalisation: the Singapore experience. Hong
Kong J Emerg Med. 2010;17(1):45-53. https://doi.
org/10.1177/102490791001700108

Blizzard JC, Michels JE, Richardson WH, Reeder CE, Schulz
RM, Holstege CP. Cost-benefit analysis of a regional
poison center. Clin Toxicol. 2008;46(5):450-6. https://doi.
org/10.1080/15563650701616145

Krenzelok EP. Poison information centers save lives... and
money!. Przegl Lek. 2001;58(4):175-6.

Miller TR, Lestina DC. Costs of poisoning in the United
States and savings from poison control centers: a benefit-
cost analysis. Ann Emerg Med. 1997;29(2):239-45.
https://doi.org/10.1016/50196-0644(97)70275-0

Hawley SR, Hawley GC, Ablah E, Romain TS, Molgaard
CA, Orr SA. Mental health emergency preparedness:
the need for training and coordination at the state level.
Prehosp Disaster Med. 2007;22(3):199-204. https://doi.
org/10.1017/51049023X00004659

Reifels L, Pietrantoni L, Prati G, Kim Y, Kilpatrick DG, Dyb
G, et al. Lessons learned about psychosocial responses to
disaster and mass trauma: an international perspective.
Eur J Psychotraumatol. 2013;4(1):22897. https://doi.
org/10.3402/ejpt.v4i0.22897

FrancoC, Toner E, Waldhorn R, Maldin B, O'TooleT, Inglesby
TV. Systemic collapse: medical care in the aftermath of
Hurricane Katrina. Biosecur Bioterror. 2006;4(2):135-46.
https://doi.org/10.1089/bsp.2006.4.135

Madigan J, Dacre |. Preparing for veterinary emergencies:
disaster management and the Incident Command System.
Rev Sci Tech. 2009;28(2):627. https://doi.org/10.20506/
rst.28.2.1898



44. WenzelJG.Organizationalaspectsofdisasterpreparedness 45. Wingfield WE, Palmer SB, editors. Veterinary disaster
and response. J Am Vet Med Assoc. 2007;230(11):1634— response. Hoboken, NJ: John Wiley & Sons; 2009.
7. https://doi.org/10.2460/javma.230.11.1634

11



