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User Guide

This report focuses on indicators (measurements or predictors of change in demand for health care services
or availability of resources) and #riggers (decision points about adaptations to health care service delivery)
that guide operational decision making about providing care during public health and medical emergencies
and disasters. It includes a discussion toolkit designed to facilitate discussions about indicators and triggers
within and across health care organizations, health care coalitions, emergency response agencies, and juris-
dictions. This report builds on previous Institute of Medicine reports on crisis standards of care, including
Guidance for Establishing Crisis Standards of Care for Use in Disaster Situations (2009) and Crisis Standards of
Care: A Systems Framework for Catastrophic Disaster Response (2012).

The report is divided into two parts; it is possible to start with either part, depending on the reader’s
goals:

To review background information about crisis standards of care and explore concepts related to
indicators and triggers, start by reading Chapters 1 and 2.

To jump directly into the discussion toolkit, start with Chapter 3, which provides the introduction to
the toolkit and material relevant to the entire emergency response system. Then proceed to the chapter cor-
responding to the component of the emergency response system of greatest interest: emergency management
(Chapter 4), public health (Chapter 5), behavioral health (Chapter 6), emergency medical services (Chapter
7), hospital and acute care (Chapter 8), and out-of-hospital care (Chapter 9). Because integrated planning
across the emergency response system is critical for a coordinated response, it is important to read the toolkit

introduction (Chapter 3) as well as the discipline-specific chapters.
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Summary

Disasters such as Hurricane Katrina, Hurricane Sandy, the earthquake in Haiti, and the tornado in Joplin,
Missourt, have served as vivid reminders of the challenge of providing health care when demand for health
care services sharply rises and places overwhelming demand on resources and medical staff, all in the midst
of infrastructure damage or destruction. Severe pandemic influenza or catastrophic terrorist incidents—such
as the detonation of a nuclear device or the release of a bioterrorism agent—have the potential to place even
greater demands on the health system.

Planning to provide care in these types of overwhelming situations can help health care organizations
and providers, supported by the entire emergency response system, take proactive steps that enable them to
provide patients with the level of care they would usually receive, or care that is functionally equivalent, for
as long as possible. In catastrophic disasters, however, these proactive steps may become insufficient: health
care resources may become so scarce that reallocation decisions are needed, staff may have to practice outside
of their normal scope of practice, and the focus of patient care may need to switch to promoting benefits to
the population over benefits to individuals. In this austere situation, planning is necessary to avoid greater ill-
ness, injury, and death by enabling more effective use of the limited resources through fair, just, and equitable
processes for making decisions about who should receive treatments when there are not enough resources
to provide patients with the level of care they would usually receive. Recent incidents such as the Boston
bombing and the tornado in Moore, Oklahoma, have demonstrated the value of notification, planning, and
exercising in avoiding what could have been far greater illness, injury, and death. The response to these inci-
dents also emphasized the importance of a network of resources to absorb the demands of major incidents.

Decision making about the level of care that can be provided during a disaster is important and complex.
Health care organizations and providers should not prematurely move to providing care that presents a risk
of a compromised outcome to patients, but at the same time they should take proactive steps to use resources
carefully if demand is expected to surge and/or resource shortages are anticipated. The amount of informa-
tion available in health care today is enormous, and expanding, and determining how to use it to inform
operational decision making is both challenging and critical. Information may be incomplete and contradic-
tory; it is collected and stored by many different entities; it can be challenging to detect or characterize an
emerging event amid usual variability in large and complex sets of data; forecasting demand is difficult; and
decisions must be made in a novel, urgent, dynamic, and often chaotic set of circumstances.

Over the past decade, federal, state, tribal, and local governments, the Institute of Medicine (IOM), and

Copyright National Academy of Sciences. All rights reserved. 1
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other entities have embarked on developing crisis standards of care (CSC) plans and guidance. As this body
of work continues to evolve, the need for guidance on how to develop indicators and triggers that aid deci-
sion making about the provision of care in disasters has been identified as a gap. Indicators are measurements
or predictors of change in demand for health care service delivery or availability of resources. An example
indicator could be emergency department wait time. Triggers are decision points that are based on changes
in the availability of resources that require adaptations to health care services delivery along the care con-
tinuum.! An example trigger could be emergency department wait time exceeds X hours, which would trigger a
variety of response tactics such as increased staffing.

Advance planning about indicators and triggers involves considering what information about demand
and resources is available across the health care spectrum (from prehospital to end-of-life care), how this
information is shared and integrated, how this information drives actions, and what actions might be taken
to provide the best health care possible given the situation. Because of the stress, complexity, and uncertainty
inherent in a crisis situation, it is particularly important that these conversations occur in advance. Plan-
ning for indicators and triggers has to occur at the level of the specific organization, agency, or community,
because it depends on the usual resources and demand. For example, a tornado that touches down in a small,
rural community may automatically warrant activation of the health care organization disaster plan, whereas
additional information about the size and location of the tornado may be required before making this deci-
sion in a larger community with a higher ability to absorb a surge in demand.

At the request of the Assistant Secretary for Preparedness and Response at the Department of Health
and Human Services, the National Highway Traffic Safety Administration in the Department of Trans-
portation, and the Veterans Health Administration, in the fall of 2012 the IOM convened the Committee
on Crisis Standards of Care: A Toolkit for Indicators and Triggers. The task was to prepare a conversation
toolkit to guide stakeholders through the process of developing indicators and triggers that may govern the
transition across the continuum of care, from conwventional standards of care to contingency surge response and

standards of care to crisis surge response and standards of care, and back to conventional standards of care.

REPORT DESIGN AND ORGANIZATION

Chapter 1 provides background on crisis standards of care. Chapter 2 discusses key concepts, limita-
tions, and systems-level considerations related to developing indicators and triggers. Chapters 3-9 con-
stitute a discussion toolkit designed to help stakeholders have discussions about indicators and triggers.
Chapter 3 provides the overarching framework for the toolkit and should be read by everyone. Chapters 4
through 9 are customized for each major component of the emergency response system: emergency man-
agement (Chapter 4), public health (Chapter 5), behavioral health (Chapter 6), emergency medical services
(EMS) (Chapter 7), hospital and acute care (Chapter 8), and out-of-hospital care (Chapter 9).2 Because

! “The surge capacity following a mass casualty incident falls into three basic categories, depending on the magnitude of the incident:
conventional, contingency, and crisis. These categories also represent a corresponding continuum of patient care delivered during a disaster. As
the imbalance increases between resource availability and demand, health care—emblematic of the health care system as a whole—maximizes
conventional capacity; then moves into contingency; and, once that capacity is maximized, moves finally into crisis capacity. A crisis situa-
tion may lead to an overwhelming demand for services and result in shortages of equipment, supplies, pharmaceuticals, personnel, and other
critical resources, necessitating operational adjustments” (IOM, 2012, p. 1-6)

2 The out-of-hospital care delivery system includes diverse ambulatory care environments (public, private, tribal, veterans health, military),
home health and hospice, assisted living and skilled nursing, specialty care and resources, and others.
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what occurs in one of the emergency response disciplines is likely to affect, or be affected by, what occurs
in other components of the emergency response system, readers should read the chapter(s) specific to their

discipline and also review the other chapters.

BACKGROUND ON CRISIS STANDARDS OF CARE

This report builds on two previous IOM reports on crisis standards of care: Guidance for Establishing Crisis
Standards of Care for Use in Disaster Situations (2009), which presented key concepts related to CSC, and
Crisis Standards of Care: A Systems Framework for Catastrophic Disaster Response (2012), which further devel-
oped an operational framework for planning for and implementing CSC. This section briefly summarizes
concepts from these two reports, focusing on those that are essential to understanding the approach taken
in this report.

Both reports emphasize the importance of developing indicators and triggers in CSC plans. The 2009
report described five key elements that should underlie all CSC plans:

1. A strong ethical grounding that enables a process deemed equitable and just based on its transpar-
ency, consistency, proportionality, and accountability;

2. Integrated and ongoing community and provider engagement, education, and communication;

3. The necessary legal authority and legal environment in which CSC can be ethically and optimally
implemented,

4. Clear indicators, triggers, and lines of responsibility; and

5. Evidence-based clinical processes and operations.

These reports also emphasized the need to continually monitor demand and resources, and to strive to move

back toward conventional care as quickly as feasible.

A Systems Approach to Catastrophic Disaster Response

Successtully responding to a catastrophic disaster will require integrated planning, coordination, coopera-
tion, consultation, and follow-through among many response disciplines and agencies, including state and
local governments, EMS, health care coalitions, health care organizations, and health care providers in
the community. The 2012 report developed a systems framework for catastrophic disaster response, which
includes, but is not limited to, the development and implementation of CSC plans. In this framework, ethi-
cal considerations and the legal authority and environment form the foundation that undergirds crisis stan-
dards of care planning and implementation. A number of key elements underlie the development of CSC
plans, including provider engagement, community engagement, development of indicators and triggers, imple-
mentation of clinical processes, and operations. Education and information sharing are the cornerstones of
the framework; together with the process of performance improvement, they support the key elements of
CSC planning and enable midcourse corrections during the implementation of the framework. The systems
framework has five pillars of medical surge: hospital care, public health, out-of-hospital care, emergency

medical services, and emergency management and public safety. To ensure a unified disaster response, these
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different components of the disaster response system need to be well integrated. The final components of
the systems framework are the federal, state, tribal and territorial, and local governments, which have an
overarching responsibility for the development, institution, integration, and proper execution of CSC plans,
policies, protocols, and procedures.

Integrated planning within and across a tiered system of relationships among individual health care
organizations, health care coalitions, and local, state, and federal governments is critical for a coordinated
response and to avoid prematurely moving to a different level of response along the continuum of care that
may adversely impact patient care. The Medical Surge Capacity and Capability framework outlines such a
tiered system, and the 2012 IOM report integrates CSC planning and implementation into this framework
(Barbera and Macintyre, 2007, 2009; IOM, 2012). As described below, the toolkit is designed to support

discussions at all tiers in this system and among all components of the emergency response system.

Continuum of Care: Conventional, Contingency, and Crisis

Rather than just focusing on the most extreme circumstances, the committee that authored the 2009 and
2012 reports, as well as the current committee, envision surge capacity as occurring along a continuum
based on resource availability and demand for health care services. One end of this continuum is defined
by conventional care, which describes services that are provided in health care organizations on a routine or
daily basis. In the middle of the continuum, contingency care provides care that is functionally equivalent to
usual patient care (e.g., one medication substituted for another that is not usually used in that circumstance
but provides the same or a similar effect). At the far end of the continuum is crisis care, when the best pos-
sible care is provided to the population of patients as a whole because of the very limited resources available.
Significant changes are made in the methods and locations of care delivery, and decision making shifts from
patient-centered to population-centered outcomes.

It is important to recognize that transitions along the continuum of care do not always occur abruptly.
For example, a slow-onset incident such as an influenza pandemic may result in a relatively gradual tran-
sition through the continuum, while an improvised nuclear device detonation near a downtown medical
center may require an immediate transition to crisis care. Along this continuum, indicators demonstrate the
potential for movement toward a different level of care: from conventional to contingency, from contingency
to crisis, or from crisis back toward conventional. The triggers are decision points, based on changes in the
availability of resources, which require adaptations to health care services delivery along the care continuum.
In this report, triggers that lead to the implementation of crisis standards of care have been specifically
designated as crisis care triggers because this is the point at which resource allocation strategies focus on the
community rather than the individual, carrying the greatest potential adverse impact to patient outcomes;
the implementation of crisis standards of care at this point aims to minimize adverse patient outcomes to the

extent possible given the circumstances and available resources.

INDICATORS AND TRIGGERS

Indicators and triggers represent the information and actions taken at specific thresholds that guide incident

recognition, response, and recovery. When specific indicators cross a threshold that is recognized by the com-

4 . : ]
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munity to require action, this represents a trigger point, with actions determined by community plans. These
include activation of a general disaster plan, which often occurs at the threshold between conventional and
contingency care, or activation of CSC plans, which would occur at the threshold between contingency and

crisis care.

Developing Useful Indicators and Triggers

It is attractive to look at many of the metrics available in health care today and consider their use as indica-
tors. However, multiple factors may make data monitoring less useful than it originally appears, and it can
be complex to detect actionable information or an evolving event amid usual variability in large sets of data.
Specific numeric thresholds for indicators and triggers are concrete and attractive because they are easily
recognized. For certain situations they are relatively easy to develop (e.g., a single case of anthrax), but for
many situations the community/agency actions are not as clear-cut or may require significant data analysis
to determine where a reasonable threshold may be established (e.g., multiple cases of diarrheal illness in a
community).

The report outlines key concepts related to indicators, data, triggers, and tactics that will help inform
decisions about how best to develop and use them. Depending on the nature of the indicator and data, dif-
ferent types of triggers and tactics may be required.

Actionable and predictive indicators: Actionable indicators can be impacted through actions taken within
an organization or a component of the emergency response system (e.g., a hospital detecting high patient
census). Predictive indicators cannot be impacted through actions taken within a health care organization or
other component of the emergency response system (e.g., a hospital receiving notification that a pandemic
virus has been detected may lead to the implementation of response tactics, but the indicator is considered
predictive because the hospital’s actions cannot impact or reverse the virus having been detected).

Indicators are comprised of data, broadly understood to include measurements, predictions, or events
(for example, a 911 call or witnessing a tornado). Data may be certain or uncertain: Certain data require
minimal validation or analysis (e.g., temperature, emergency department wait times), allowing rapid decision
making and lending themselves more readily to the assignment of discrete thresholds at which a trigger is
implemented. Uncertain data require interpretation to determine the appropriate response; triggers based on
uncertain data may involve expert analysis before action. An important note is that decision making in crises
often requires acting on uncertain information. The fact that information is uncertain means that additional
assessment and analysis may be required, but this should not impede the ability to plan and act.

Scripted and non-scripted triggers: Scripted triggers are decision points that require minimal analysis and
lead to scripted tactics. Non-scripted triggers are decision points that require analysis and lead to implementa-
tion of non-scripted tactics.

Scripted and non-scripted tactics: Scripted tactics are a predefined action or set of actions that are easily
and quickly implemented by frontline personnel. Non-scripted tactics vary according to the situation; they are
based on analysis of multiple inputs, recommendations, and, in certain circumstances, previous experience,
and are tailored to the requirements of the situation.

Actionable indicators comprised of certain data can often appropriately lead to scripted triggers and

tactics; examples of this would be a hospital trauma team activation or a first alarm response to a report of
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fire in a building. With some exceptions, predictive indicators, usually comprised of uncertain data, most
appropriately lead to non-scripted triggers and tactics. An example would be the decision-making process
leading to the declaration of an influenza pandemic. Regardless of the certainty of the data, each pathway
requires a “filter” process in which information is analyzed, assessed, and verified. With certain data, this
filter process may be minimal. These concepts are illustrated in Figure S-1.

When developing plans for indicators and triggers, stakeholders should keep in mind the following
types of limitations and issues associated with indicators: the accuracy of the data being used as an indicator;
naming conventions and “rules of reporting,” particularly when indicators are being shared among multiple
entities (e.g., to determine how many intensive care unit beds are available in a city, it will be important to
know whether hospitals are counting and reporting only staffed beds or currently unstaffed beds as well);
the dynamic environment in which data are reported; and the challenge of detecting evolving changes amid
usual data variability. When developing plans for indicators and triggers, the time required for an entity
to report data may detract from response efforts. Automating the information exchange, where possible,

Actionable Indicator Scripted 3 Scripted

(Usually Certain Data) Trigger Tactics
Qutcome(s)
Predictive Indicator Non-Scripted Non-Scripted
(Usually Uncertain Data) Trigger Tactics

Validate*

Monitor

FIGURE S-1

Relationships among indicators, triggers, and tactics.

*Interpret indicators, other available data, impact, and resources—this may occur over minutes (e.g., developing an initial response to a fire) or days (e.g.,
developing a response to the detection of a novel virus).

NOTE: In this figure, an indicator is comprised of either certain data, sufficient to activate a trigger, or uncertain data, which require additional analysis
prior to action. It is important to note several characteristics that may be helpful in shaping planning:

e All actions require at least minimal validation of data or processing of data—the triangle at the center of the figure shows the relative amount of
processing expertise and time required (i.e., the thicker base of the triangle represents more processing required).

e Indicators that are actionable typically involve certain data that can lead to scripted triggers that staff can initiate without further analysis (e.g., if a
mass casualty incident involves >20 victims, the mass casualty incident [MCI] plan is activated).

e Indicators that are predictive (e.g., epidemiology data) typically involve uncertain data that require interpretation prior to “trigger” action.

e The smaller the community or the fewer resources available, the more certain and scripted the triggers can become.

e The larger the community (or state/national level) and the more resources available, the less certain the data become as they do not reflect significant
variability in resource availability at the local level—thus, the more expert interpretation is often required prior to action (e.g., state level data may
reveal available beds, but select facilities and/or jurisdictions may be far beyond conventional capacity).

e The larger or more direct the impact, the more certain the data (e.g., when the tornado hits your hospital, there is no question you should trigger your
disaster plan and implement contingency or crisis care tactics as required).

e Scripted triggers are quickly implemented by frontline personnel with minimal analysis—the disadvantage is that the scripted tactics may commit
too few or too many resources to the incident (e.g,, first alarm response to report of a fire in a building).

o Non-scripted triggers are based on expert analysis rather than a specific threshold and allow implementation of tactics that are tailored to the
situation (non-scripted tactics). Trigger decisions may be based on expertise, experience, indicator(s) interpretation, etc., and may be made quickly
or take significant time based on the information available.

¢ Ongoing monitoring and additional analysis of indicators will help assess the current situation and the impact of the tactics.

RISIS STANDARDS
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is valuable. To avoid making unnecessary requests for information, an important consideration is how the

information will drive specific operational decisions and actions.

Return to Conventional Care

As conditions improve, it is important to watch for indicators that the system can move back toward con-
ventional care status. These indicators may be incident specific and not included in an agency’s usual data
or list of indicators. Examples of these indicators may include decreasing call or emergency department vol-
umes, restored systems (utilities, etc.), and decreasing use of hotlines and dispensing sites. These indicators
may fluctuate over the course of a disaster response, so return to conventional may be temporary. Return to
conventional care status is not the same as recovery, although it may be an indicator of transition into the
recovery phase. Recovery implies a more permanent return to normal operating status and the restoration of

the impacted systems and communities.

Systems-Level Considerations

Integrated planning among all major components of the emergency response system is critical for an effec-
tive and coordinated response. Integrated planning for indicators and triggers also needs to occur among
these components of the system, both horizontally and vertically. In addition to thinking about limitations
and issues inherently associated with the indicators themselves, it is important to think about how the infor-

mation will be shared and synthesized and used by different components of the emergency response system.

DISCUSSION TOOLKIT

The objective of the toolkit is to facilitate discussions about indicators and triggers within and across health
care organizations, health care coalitions, emergency response agencies, and jurisdictions. Specifically, the
toolkit focuses on indicators and triggers that guide transitions along the continuum of care, from conven-
tional standards of care to contingency surge response and standards of care to crisis surge response and stan-
dards of care, and back to conventional standards of care. Agencies and stakeholders should understand what
information is available to support operational decision making in this kind of situation, and what triggers
may automatically activate particular responses or may require expert analysis prior to a decision. This toolkit
is intended to help agencies and stakeholders have these discussions. The outcomes of these discussions can

be used to drive policy, planning, and exercises.

Toolkit Design

The discussion toolkit is structured around two scenarios (one slow-onset and one no-notice), a series of key
questions for discussion, and a set of example tables. The example indicators and triggers encompass both
clinical and administrative domains.

Chapter 3 provides the introduction to the toolkit and material relevant to the entire emergency

response system, including the scenarios, a set of key overarching questions, and example indicators, triggers,
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and tactics related to worker functional capacity, an important crosscutting issue for all components of the
emergency response system. The second part of the toolkit is provided in Chapters 4 through 9, which are
each aimed at a key component of the emergency response system: emergency management, public health,
behavioral health, EMS, hospital and acute care, and out-of-hospital care. These chapters provide additional
questions intended to help participants drill down on the key issues for their own discipline. These chapters
also contain tables that provide example indicators, triggers, and tactics across the continuum of care, fol-
lowed by a blank table for participants to complete. The scenarios, questions, and example table are intended
to help facilitate discussion that would result in completing the blank table. The examples provided are not
exhaustive and are just intended as examples. The tables need to be discussed and developed at the organiza-
tion, agency, and jurisdiction levels because of variability in daily resource availability, demand, infrastruc-
ture, information sources, and actions that may be taken.

This toolkit has been designed to be scalable for use at multiple levels. Discussions need to occur at the
facility, organization, and agency levels to reflect the level of detail about organizational capabilities needed
for operational decision making. Discussions also need to occur at higher tiers of the emergency response
system to ensure regional consistency and integration; it is important to understand the situation in other
organizations and components of the emergency response system to avoid prematurely moving to a more
austere level of care when resources might be available elsewhere.

For communities that have already begun CSC planning, this toolkit can be used to develop or expand
the indicator and trigger components of their plan. For communities that are beginning the CSC planning
process, the use of this toolkit—and the exploration of community-, regional-, and state-derived indicators,
triggers, and the process by which actions are then taken—would be an excellent place to start this important
work. The toolkit discussions will provide much of the needed detailed understanding about what it means
to transition away from conventional response and toward the delivery of health care that occurs in contin-
gency conditions, or in worst cases, under crisis conditions. For additional guidance on the development of
CSC plans, including planning milestones and templates, see the IOM’s 2012 report.

These discussions will provide a foundation for future policy work, planning, and exercises related to
CSC planning and disaster planning in general. The indicators and triggers developed for CSC planning
purposes are subject to change over time as planned resources become more or less available or circumstances

change. It will be important to regularly review and update CSC plans, including indicators and triggers.
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1: Introduction

Over the past decade, federal, state, tribal, and local governments, the Institute of Medicine (IOM), and
other entities have embarked on developing crisis standards of care (CSC) plans and guidance (e.g., AHRQ,
2005; Devereaux et al., 2008; IOM, 2009, 2012; Ohio Hospital Association and Ohio Department of Health,
2011; Phillips and Knebel, 2007; State of Michigan, 2013; Timbie et al., 2012). CSC planning is intended to
help the emergency response system—including emergency management, public health, behavioral health,
emergency medical services (EMS), health care organizations and providers—provide patients with the
best care possible given the circumstances. In catastrophic disasters involving an overwhelming demand for
medical care, CSC planning is also intended to enable more effective use of the limited resources through
fair, just, and equitable processes for making decisions about who should receive treatments when there are
not enough resources to provide patients with the level of care they would usually receive.

As this body of work continues to evolve, the need for guidance on how to incorporate indicators and
triggers that aid decision making about the provision of care in disasters has been identified as a gap. Indica-
tors are measurements or predictors of change in demand for health care service delivery or availability of
resources. Triggers are decision points that are based on changes in the availability of resources that require
adaptations to health care services delivery along the care continuum.! Advance planning about indica-
tors and triggers involves considering what information about demand and resources is available across the
health care spectrum, how this information is shared and integrated, how this information drives actions,
and what actions might be taken to provide the best health care possible given the situation. Because of the
stress, complexity, uncertainty, and time sensitivity inherent in a crisis situation, it is important that these
discussions occur in advance. The development and use of indicators and triggers helps enable good decision
making.

This report provides an overview of key considerations relevant to the development of indicators and
triggers and a toolkit designed to facilitate discussions among stakeholders in developing indicators and trig-

gers for their own organizations, agencies, regional health care coalitions, and states. The toolkit provides

1 “The surge capacity following a mass casualty incident falls into three basic categories, depending on the magnitude of the incident:
conventional, contingency, and crisis. These categories also represent a corresponding continuum of patient care delivered during a disaster. As
the imbalance increases between resource availability and demand, health care—emblematic of the health care system as a whole—maximizes
conventional capacity; then moves into contingency; and, once that capacity is maximized, moves finally into crisis capacity. A crisis situa-
tion may lead to an overwhelming demand for services and result in shortages of equipment, supplies, pharmaceuticals, personnel, and other
critical resources, necessitating operational adjustments” (IOM, 2012, p. 1-6)
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key questions and example indicators and triggers for the major components of the emergency response
system: emergency management, public health, behavioral health, EMS, hospital and acute care, and out-
of-hospital. The toolkit is designed to be scalable for use at multiple levels, from the facility, organization,
and agency levels up through the whole community’s emergency response system. Discussions need to occur
at all levels so they include the level of detail about organizational capabilities that is needed for operational
decision making, within the context of integrative planning for a coordinated response. These discussions
will help the stakeholders develop the capabilities described in both the Hospital Preparedness Program
(HPP) and the Public Health Emergency Preparedness (PHEP) cooperative agreements (ASPR, 2012a;
CDC, 2011).

STUDY GOALS AND METHODS

At the request of the Assistant Secretary for Preparedness and Response (ASPR) at the Department of
Health and Human Services (HHS), the National Highway Traffic Safety Administration (NHTSA) in
the Department of Transportation, and the Veterans Health Administration, in the fall of 2012 the IOM
convened the Committee on Crisis Standards of Care: A Toolkit for Indicators and Triggers. The task was
to prepare a conversation toolkit to guide stakeholders through the process of developing indicators and
triggers that may govern their health system’s transition across the continuum of care, from conventional
standards of care to contingency surge response and standards of care to crisis surge response and standards of
care, and back to conventional standards of care. Box 1-1 presents the statement of task.

This committee was made up of experts in the fields and sectors responsible for implementing CSC,
including public health, emergency medicine, nursing, pediatrics, EMS, emergency management, and disas-
ter behavioral health. Appendix C contains biosketches of the committee members. The work of the current
committee builds on the work of a previous IOM committee, the Committee on Guidance for Establish-
ing Standards of Care for Use in Disaster Situations (IOM, 2009, 2012). The work of that committee is
described below.

To gather stakeholder input, the current committee held an open meeting in January 2013. Panel-
ists from different stakeholder perspectives were invited, including public health, emergency management,
EMS, health care coalitions, home health, long-term care and nursing homes, behavioral health, specialty
burn care, and information management. The committee also sought input on the task from representatives
of the federal government, including ASPR and NHTSA. The committee met in closed session in conjunc-
tion with the open meeting and once again in March 2013 to review the evidence and draft the report.

In addition, the committee reviewed relevant literature. The MEDLINE/PubMed and Scopus data-
bases were searched using the following terms (in a variety of combinations): indicator, metric, measure,
trigger, predictor, warning, precipitating factors, health system indicator, health system trigger, and health system
measure, combined with the terms disaster, surge capacity, surge capability, medical surge, crisis standards of care,
and allocation of scarce resources.’> Abstracts were reviewed and selected for relevance to the topic at hand.
Finally, the committee examined previous efforts to determine indicators and triggers in publicly available

state and local crisis standards of care plans.

2 The committee would like to thank Alicia Livinski of the National Institutes of Health Library for her help in conducting these searches.
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BOX 1-1
Statement of Task

An ad hoc committee will conduct a study and prepare a short report that devel-
ops a conversation toolkit, which can be used by stakeholders in the development of
crisis standards of care plans to guide the identification of clinical and administrative
indicators that may govern the transition from conventional and contingency surge
response and standards of care to crisis surge response and crisis standards of care,
and the return to conventional standards of care. This conversation toolkit will be
structured around a series of potential scenarios and prospective surveys that can
be used to help identify indicators and triggers and facilitate a conversation among
health care providers and other relevant stakeholders, but with specific emphasis on
both the National Disaster Medical System and emergency medical services respond-
ers. The committee will develop this toolkit and base its recommendations on cur-
rently available policies, protocols, published literature, and other available guidance
documents and evidence, as well as its expert judgment.

ORGANIZATION OF THE REPORT AND HOW TO USE THE TOOLKIT

This chapter provides a brief introduction to the concepts in crisis standards of care that are particularly
relevant to indicators and triggers, as well as a discussion of the importance of developing indicators and
triggers. This chapter summarizes certain key concepts from earlier IOM work on crisis standards of care.
These reports contain extensive information and resources about developing CSC plans, including templates
for planning and implementing CSC (IOM, 2009, 2012). These reports also cover in more detail key areas
that are outside of the scope of full discussion in this report, including legal, ethical, and palliative care issues.

Chapter 2 discusses how to develop useful indicators and triggers, limitations and issues associated with
indicators, and systems-level issues related to indicators and triggers. Chapters 3 through 9 form the toolkit.
Chapter 3 provides the overarching framework for the toolkit and should be read first by everyone. Chapters
4 through 9 are customized for each component of the emergency response system: emergency management
(Chapter 4), public health (Chapter 5), behavioral health (Chapter 6), EMS (Chapter 7), hospital and acute
care (Chapter 8), and out-of-hospital care (Chapter 9). Because integrated planning across the emergency
response system is critical for a coordinated response, it is important to read the toolkit introduction (Chap-
ter 3) as well as the discipline-specific chapters.

This toolkit aims to provide the basis for discussions about indicators and triggers, and includes example
indicators and triggers that are intended to help stakeholders start discussions specific to their own situations
rather than serve as definitive lists. Indicators and triggers need to be discussed and developed at the agency,
jurisdiction, and regional levels because of variability in daily resource availability and demand, infrastructure
and available information, and actions that may be taken in response to an indicator or a trigger. The toolkit
should be used to facilitate planning discussions in advance of a disaster so these discussions can occur with-
out the stress, complexity, uncertainty, and time pressure of a disaster situation.

The discussion toolkit is structured around two scenarios, a series of key questions for discussion, and

INTRODUCTION 13
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a set of example tables. The example indicators and triggers encompass both clinical and administrative
indicators and triggers. The committee included two scenarios (one slow-onset [influenza pandemic] and
one no-notice incident [earthquake]) to make the discussions more vivid and to stimulate discussion. The
scenarios also serve to help participants achieve an understanding of what the different components of the
emergency response system would be facing during a catastrophic disaster and what they would be focused
on, providing a necessary common picture to support discussions across these components. Scenario-based
planning is the first component of the “hybrid planning approach” that is strongly advocated by the Federal
Emergency Management Agency (FEMA) in its comprehensive preparedness guide and also described as
the approach that health and public health planners commonly use (ASPR, 2012a; FEMA, 2010). This
approach was also used in the recent discussion guides on pandemic influenza planning that were prepared
at the request of the Centers for Disease Control and Prevention (ORISE 2013a,b,c).

PREVIOUS 10M WORK ON CRISIS STANDARDS OF CARE

During the spring of 2009, the IOM’s Forum on Medical and Public Health Preparedness for Catastrophic
Events hosted a series of regional meetings on crisis standards of care. These regional meetings were
intended to build on early work in this area, including efforts by the Government Accountability Office, the
Agency for Healthcare Research and Quality, the New York State Task Force on Life and the Law, and
the American College of Chest Physicians Task Force for Mass Critical Care (AHRQ, 2005; Devereaux
et al., 2008; GAO, 2008; Powell et al., 2008). Discussions at the regional meetings identified the develop-
ment of national guidance on standards of care during disaster situations as a crucial area for improving the
nation’s preparedness (IOM, 2010).

Later that year, in the midst of the 2009 H1N1 pandemic, the ASPR asked the IOM to convene a com-
mittee of experts to develop guidance that health officials could use to establish and implement standards of
care during disasters. The resulting letter report defined crisis standards of care as

A substantial change in usual health care operations and the level of care it is possible to deliver, which is made
necessary by a pervasive (e.g., pandemic influenza) or catastrophic (e.g., earthquake, hurricane) disaster. This change
in the level of care delivered is justified by specific circumstances and is formally declared by a state government in
recognition that crisis operations will be in effect for a sustained period. The formal declaration that crisis standards
of care are in operation enables specific legal/regulatory powers and protections for health care providers in the
necessary tasks of allocating and using scarce medical resources and implementing alternate care facility operations.

(I0M, 2009, p. 3)°
The report also described five key elements that should underlie all CSC plans:
1. A strong ethical grounding that enables a process deemed equitable and just based on its transpar-

ency, consistency, proportionality, and accountability;

2. Integrated and ongoing community and provider engagement, education, and communication;

3 The 2009 and 2012 reports emphasize the importance of the state’s role and of appropriate state declaration to recognize the need for
crisis standards of care. However, it is also important that disaster planning, including planning for CSC, occur at all levels. Particularly in
a no-notice disaster, the transition to crisis may need to be implemented immediately, although an appropriate declaration should be made
as soon as possible and/or the authorities of the state director of public health should be used to implement actions (where applicable and
appropriate).
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3. The necessary legal authority and legal environment in which CSC can be ethically and optimally
implemented;
4. Clear indicators, triggers, and lines of responsibility; and

5. Evidence-based clinical processes and operations.

In 2010, ASPR, the Department of Veterans Affairs (VA), and NHTSA asked the IOM expert com-
mittee to reconvene to provide concepts and guidance to help state and local officials apply the CSC frame-
work the committee created earlier. In its 2012 report, Crisis Standards of Care: A Systems Framework for Cata-
strophic Disaster Response, the committee examined the effect of its 2009 report, and developed underlying
principles, concepts, planning milestones, and templates to guide the efforts of professionals and organiza-
tions responsible for CSC planning and implementation (IOM, 2012).* Like all of the IOM CSC work, this
report took an all-hazards approach. The 2009 and 2012 reports have been referred to in HHS’s Hospital
Preparedness Program and Public Health Emergency Preparedness cooperative agreements (ASPR, 2012a;
CDC, 2011).

The following sections present key concepts from the 2009 and 2012 reports, with a specific focus on

those that are relevant to indicators and triggers.

CONTINUUM OF CARE: CONVENTIONAL, CONTINGENCY, AND CRISIS

Rather than focusing exclusively on the most extreme circumstances, the committee that authored the 2009
and 2012 reports, as well as the current committee, envision surge capacity as occurring along a continuum
based on resource availability and demand for health care services. One end of this continuum is defined by
conventional care, which describes services that are provided in health care organizations on a daily basis. In
the middle of the continuum, contingency care provides care that is functionally equivalent to usual patient
care (e.g., one medication substituted for another that is not usually used in that circumstance but provides
the same or a similar effect). At the far end of the continuum is crisis care, when the best possible care is
provided to the population of patients as a whole because of the very limited resources available. Changes
are made in the methods and locations of care delivery that present significant increased risk of adverse
outcomes, and decision making shifts from patient-centered to population-centered outcomes. These levels
of care are described in Box 1-2. Figure 1-1 illustrates how a surge response may shift across the continuum
from conventional to crisis care based on the demand and supply mismatch that may occur over time,
particularly as it affects the availability of patient care spaces; staff; and needed supplies, equipment, and
pharmaceuticals.

A key observation is that transitions along the continuum of care do not always occur abruptly. For
example, a slow-onset incident such as an influenza pandemic may result in a relatively gradual transition
through the continuum, while an improvised nuclear device detonation near a downtown medical center
may require an immediate transition to crisis care. Along this continuum, indicators demonstrate the poten-

tial for movement toward a different level of care: from conventional to contingency, from contingency to

4 The 2012 report and associated materials are available at http://www.iom.edu/crisisstandards.
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BOX 1-2
Conventional, Contingency, and Crisis Care

Conventional capacity: The spaces, staff, and supplies used are consistent with daily
practices within the institution. These spaces and practices are used during a major
mass casualty incident that triggers activation of the facility emergency operations
plan.

Contingency capacity: The spaces, staff, and supplies used are not consistent with
daily practices, but provide care that is functionally equivalent to usual patient care.
These spaces or practices may be used temporarily during a major mass casualty
incident or on a more sustained basis during a disaster (when the demands of the
incident exceed community resources).

Crisis capacity: Adaptive spaces, staff, and supplies are not consistent with usual
standards of care, but provide sufficiency of care in the context of a catastrophic
disaster (i.e., provide the best possible care to patients given the circumstances and
resources available). Crisis capacity activation constitutes a significant adjustment to
standards of care.

SOURCE: Hick et al., 2009.

crisis, or from crisis back toward conventional.’ The triggers are decision points, based on changes in the

availability of resources, which require adaptations to health care services delivery along the care continuum.

A SYSTEMS APPROACH TO CATASTROPHIC DISASTER RESPONSE

Successtully responding to a catastrophic disaster will require integrated planning, coordination, coopera-
tion, and consultation of many response disciplines and agencies, including state and local governments,
EMS, health care organizations, and health care providers in the community. The 2012 report developed
a systems framework for catastrophic disaster response, which includes, but is not limited to, the develop-
ment and implementation of CSC plans.® This framework is illustrated in Figure 1-2; certain elements are
discussed briefly below, but much greater detail is available in the 2012 report.”

In this framework, ethical considerations and the legal authority and environment form the foundation.

As emphasized in both the 2009 and 2012 reports, it is critical that ethical decision making underlies all

5 The 2009 and 2012 reports described indicators as being those data points occurring at the boundary of conventional to contingency
care that demonstrated the potential for movement toward crisis standards of care. These reports focused on triggers as delineating the
movement into crisis standards of care. The current report expands the focus to examine indicators and triggers across the entire continuum.
This report describes indicators for all transitions along the continuum. It also uses the term crisis care trigger to describe triggers for the
transition from contingency to crisis, and the term #rigger to describe triggers at other boundaries along the continuum. Figure 1-1 has been
updated to reflect this expanded focus.

¢ The format of the 2012 report was designed to reflect its purpose of providing a resource manual for all stakeholders involved in a disaster
response. The first volume describes the overall framework and legal issues, and discusses the crosscutting themes of ethics, palliative care,
and mental health. The next four volumes are each aimed at a key stakeholder group: state and local governments, EMS, hospitals and acute
care facilities, and out-of-hospital and alternate care sites. Lastly, there is a volume on public engagement.

7 The framework provides the overall systems approach; tactical-level responses are not included in Figure 1-2.
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FIGURE 1-1

Allocation of specific resources along the care capacity continuum.

NOTE: ICU = intensive care unit; PACU = postanesthesia care unit. For clarity, the figure focuses on indicators and triggers for the transitions from
conventional to contingency to crisis; it is also important to consider indicators and triggers that guide the return to conventional care.

2 Unless temporary, requires state empowerment, clinical guidance, and protection for triage decisions and authorization for alternate care sites/
techniques. Once situational awareness is achieved, triage decisions should be as systematic and well integrated into institutional process, review, and
documentation as possible.

b |nstitutions may consider additional monitoring, analysis, and information sharing, and may prepare to implement select adaptive strategies (e.g.,
conserving resources where possible).

¢ Institutions implement select adaptive strategies and should consider impact on the community of resource use (i.e., consider “greatest good” vs.
individual patient needs), but patient-centered decision making is still the focus.

9|nstitutions continue to implement select adaptive strategies, but also may need to prepare to make triage decisions and shift to community-centered
decision making.

¢ Institutions (and providers) must make triage decisions—balancing the availability of resources to others and the individual patient needs—and shift
to community-centered decision making.

SOURCE: Adapted from IOM, 2009, p. 53.

aspects of disaster planning and response to ensure that the needs of the community are met and the response
is fair, just, and equitable. The 2009 report discusses the duty to plan by noting that “in an important ethical
sense, entering a crisis standard of care mode is not optional—it is a forced choice, based on the emerging
situation. Under such circumstances, failing to make substantive adjustments to care operations—i.e., not to
adopt crisis standards of care—is very likely to result in greater death, injury, or illness” (IOM, 2009, p. 15).
The other foundational element of the framework is the legal authority and environment that support the
necessary and appropriate actions during a disaster response. Detailed consideration of legal issues is outside
of the scope of this project, but issues related to legal indicators and triggers are raised briefly in Chapter 2
and examples are given in Chapter 5, the public health portion of the toolkit. For additional discussion and

INTRODUCTION 17

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18338

Crisis Standards of Care: A Toolkit for Indicators and Triggers

Federal Government L

\ :
Local and State Government ) — !

T el s LA ’“‘.f'\(‘\p“/\f\[\ - ﬁmnnnféhérgefn‘tgl\%ﬂmr
Hospifal 1 Public HOUt_CELI EMS Management \ ‘ |
] i &Public il
Safety |
|
i
| / | \ i
VARV UU U L UPUUR

Performance Improvement

=
| ‘ Implementation of Clinical /

Processes and Operations

Education | ‘ — \
Developmentof ~— :

Indicators ang Triggers |nf0rm§t|0n ‘ \

| [ ; ‘ Sharing !

= Ommunity Engagemem P

; \

L ‘ Provider Engagement ‘ _ >

Ethical Considerations

L i )
egal Authonty and Environment r

FIGURE 1-2

A systems framework for catastrophic disaster response.

NOTE: Ethical considerations and legal authority and environment form the foundation that undergirds crisis standards of care (CSC) planning and
implementation. The steps represent key elements needed to implement disaster response. Education and information sharing are the cornerstones
of the framework; together with the process of performance improvement, they support the key elements of CSC planning and enable midcourse
corrections during the implementation of the framework. The response functions are performed by each of the five components of the emergency
response system: hospitals and acute care, public health, out-of-hospital care, prehospital and emergency medical services (EMS), and emergency
management/public safety. These components are interdependent in their contribution to the structure; they are joined by the roof, representing the
overarching authority, additional resources, and protections offered by local, state, and federal governments.

SOURCE: IOM, 2012, p. 1-32.

details about the ethical and legal foundation, and other components of the framework described below, see
the 2009 and 2012 reports.

The development of indicators and triggers was identified as a key step in the development of CSC
plans (IOM, 2012). Following the release of the 2012 report, the development of indicators and triggers
was specifically noted in the Hospital Preparedness Program and Public Health Emergency Preparedness
cooperative agreements (ASPR, 2012a; CDC, 2011). The 2012 report contains extensive details about the
roles and responsibilities for each component of the emergency response system, along with templates that
identify core functions and tasks in both the planning and implementation of CSC. These templates use the
same structure as the PHEP and HPP capabilities.

The emergency response system framework described above is consistent with the approach being
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encouraged by most local, state, and federal government agencies. Communities across the country are
increasingly working to integrate and coordinate multiple emergency response disciplines under a single
planning and response approach. FEMA, the federal agency chiefly responsible for coordinating crisis and
consequence management, has emphasized a “whole of community” approach to catastrophic disaster plan-
ning (FEMA, 2011). The Department of Homeland Security (DHS) Office of Health Affairs and ASPR
have collaborated on multiple efforts, ranging from chemical terrorism response to improving community
resiliency (Cibulsky and Kirk, 2010; DHS, 2011). Along with DHS and ASPR, CDC, the Food and Drug
Administration, the National Institutes of Health, the Department of Defense, the VA, and the Depart-
ment of Agriculture are working together to explore the advances of medical countermeasures for use in
biodefense, chemical response, and radiological emergencies, led by the Biomedical Advanced Research
and Development Authority (BARDA) (ASPR, 2013a). These attempts demonstrate the importance of
multiagency and multidisciplinary involvement in planning for the complex and challenging environment
of large-scale disaster response.

The next two sections briefly discuss the roles of emergency management and state and local govern-
ments in developing and implementing CSC plans and, in particular, in facilitating information sharing. A
discussion of the roles of VA Medical Centers and Military Treatment Facilities, including the use of indica-

tors and triggers in these facilities, is included in Chapter 2.

Emergency Management

Because the successful implementation of CSC efforts requires full mobilization and participation of the
entire emergency response system, local and state offices of emergency management can play an important
role in serving as the conveners of subject matter experts and stakeholders responsible for the development
of CSC plans. The 2012 report includes emergency management as a key component of the emergency
response system, but the concepts presented in this section provide additional details beyond those included
in that report. Table 1-1 summarizes the ways in which Emergency Support Functions (ESFs) work together
to support public health and medical response, with emergency management providing coordination of these
efforts.

The supportive efforts of emergency management, focused on the integration of the emergency response
functions, begin with their role in running local (home ruled), regional, and/or state emergency operations
centers (EOCs) and Multiagency Coordination Systems, and extend to the information that is exchanged
under the auspices of such efforts. Some of this information may be specified by public health or state regu-
latory requirements, for example, the reporting of select infectious disease outbreaks that may have implica-
tions for the larger community, including those that may herald the onset of a bioterrorism attack. Other
agencies, such as those involved in the delivery of out-of-hospital care, including mental health services
and EMS agencies, may need to share important information that would be protected under the Health
Insurance Portability and Accountability Act (HIPAA) outside an emergency situation. Such information is
sometimes not shared on account of uncertainties pertaining to the range and applicability of these existing
regulations. Sharing clinical data, particularly deidentified data, can be an important adjunct to the creation

of real-time awareness needed to help inform decision makers, particularly during epidemics. This is where
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Roles and Responsibilities of the Emergency Support Functions (ESFs)

Examples of the Ways in Which ESFs Work Together to Support Public Health and

Medical Response, with Emergency Management Providing Coordination of These Efforts

ESF-1 - Transportation

ESF-2 - Communications

ESF-3 - Public Works and
Engineering

ESF-4 - Firefighting

ESF-5 - Emergency
Management

ESF-6 - Mass Care,
Emergency Assistance,
Housing, and Human
Services

ESF-7 - Logistics
Management and Resource
Support

20
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Aviation/airspace management and control

e Coordinate landing zone location for air medical transport (helicopter and fixed
wing) operations

e Request “no-fly” zones from the Federal Aviation Administration (FAA) as required to
provide safe air medical and ground operational environments

Transportation safety

¢ Damage and impact assessment

e Coordinate establishment of transportation corridors for use by ground emergency
medical services (EMS) transport units, logistics support for supplies, evacuation
needs of population

e Assist with identification of alternate casualty transport mechanisms if needed, such
as school buses, large transport vehicles accessible to wheelchair users, aircraft or
watercraft, etc.

Restoration/recovery of transportation infrastructure

Aquatic/waterfront management and control

e Coordinate sites for patient transfers between water rescue and dive teams and
ground EMS and air medical teams

e Provide logistics support for transfer and transport of supplies and equipment to
waterborne rescue and medical teams

Restoration and repair of communications infrastructure

e Assure communications support to health care organizations, 911 call centers
Coordinate communications among local, state, and federal incident management and
response structures

Infrastructure protection, emergency repair and restoration

e Preidentify hospitals and health care organizations for priority utility service
restoration

e Prioritize health care facilities for service support during an incident (road access,
generators, etc.)

Provide contracting support for life-saving and life-sustaining services needed during an

incident or [a] planned event

Provide support to wildland, rural, and urban firefighting operations
e Assure mitigation and risk reduction strategies related to fire safety are in place for
disaster-affected health care facilities

Coordination of incident management and response efforts across entire event (short

term or sustained)

o Ensure ESF-8 needs are appropriately prioritized and adequately resourced

e Assist in coordination of resource and human capital to support ESF-8 requirements

e Provide leadership and direction for incident action planning that occurs within
ESF-8

o Establish processes and procedures to ensure appropriate financial management and
recovery of costs

e Support facilities, security, and logistics if needed for alternate care sites, and
distribution and dispensing nodes for public health and medical equipment and
supplies

Support the ability and maintain the lead role to provide mass care and sheltering

e Facilitate planning with local health departments and health care organizations on
shelter operations planning and response, including medical special needs shelters

e Coordinate with health care organizations in conjunction with public health to assure
that medical needs are being met for sheltered population

e Coordinate with public health and health care organizations to assure that the
reunification of families and households is facilitated by patient tracking mechanisms
and occupant logs of shelters

Provide incident logistics planning, management, and sustainment capability

e Provide resource support (supplies, contracting services, etc.), including provision of
water, sanitation, and backup electrical services to affected health care organizations

e Provide support to alleviate identified supply chain issues related to public health and
medical
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Examples of the Ways in Which ESFs Work Together to Support Public Health and

Medical Response, with Emergency Management Providing Coordination of These Efforts

ESF-8 - Public Health and
Medical Services

ESF-9 - Search and Rescue

ESF-10 - Oil and Hazardous
Materials Response

ESF-11 - Agriculture and
Natural Resources

ESF-12 - Energy

ESF-13 - Public Safety and
Security

ESF-14 - Long-Term
Community Recovery

ESF-15 - External Affairs

Ensure coordination of health and medical response in these specific areas (see
remainder of Table 1-1):

e Public health

Medical, including EMS

Mental health services

Mass fatality management

Veterinary medical support

Search and rescue operations
o Facilitate coordination between local emergency response agencies and receiving
health care facilities that will provide medical care to ill and injured

Hazardous materials (chemical, biological, radiological, etc.) response

e Coordinate response needs with public health, EMS, and health care organizations
to assure consistent approach to use of personal protective equipment and need for
medical countermeasures

e Provide decontamination support and washwater containment support for victim
decontamination operations as requested by public safety agencies/health care
facilities

e Ensure establishment of perimeters when appropriate based on sampling or
modeling

Environmental short- and long-term cleanup

e Proactively engage ESF-8 partners in mitigating any potential foreseen or unforeseen
medical concerns related to contamination events

e Support epidemiological studies of the health impacts of environmental
contamination

Provide for animal welfare needs, coordination of response to plant disease and pest
response

e Assure support (access to veterinary care, food) available for service animals
Coordinate food safety and security oversight requirements

Provide for safety and well-being of household pets per local plans

Coordinate management of mass fatalities of animals

Energy infrastructure assessment, repair, and restoration

e Assure priority restoration of services to impacted health care organizations

¢ Facilitate the provision of fuel for generators, etc., as required at health care facilities
and for ground, air, and waterborne emergency response organizations

e Support monitoring and possible decontamination for radiological emergencies

Ensure access to public safety and security support

e Prioritize health care facility and resource security

e Provide support to access, traffic, and crowd control that may affect health care
organizations in the immediate aftermath of a disaster event

e Coordinate access by health care providers to “secured” areas to enable staffing of
hospitals

e Provide security for transportation and administration of community-based
interventions (distribution of countermeasures, vaccine, etc.)

Social and economic community impact assessment

Long-term community recovery assistance to states, local governments, and the private
sector to restore damaged health care facilities

Analysis and review of mitigation program implementation to prevent future damage to
health care organizations (e.g., moving generators to roofs in flood-prone areas)

Stress management and personal resilience resources assessment for public health and
medical staff

Analysis and review of repatriation of families and households that require home care
(e.g., home ventilator patients)

Emergency public information and protective action guidance

e Coordinate participation of ESF-8 partners in Joint Information System planning and
response

e Provide health messages relevant to the event to targeted populations

Assist in coordination of media and community relations

SOURCE: Adapted from FEMA, 2008b.
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public health should work with emergency management to ensure that appropriate data are shared to the
level needed for response.

Information crucial to the monitoring of key indicators governing the change in delivery of health care
services is likely to be most easily gathered, analyzed, and shared through the EOC during an incident.
Given the usual functioning of EOC:s, this is the single physical location where representatives from across
the emergency response system are co-located, further facilitating the exchange of key information and the
request for desired resources. In a sustained health incident, emergency management may still need to be
connected to the remainder of the components of the emergency response system. It is possible to create
a “virtual” EOC connection, particularly useful for slow-onset or sustained incidents such as an influenza
pandemic, in which the monitoring function will persist for weeks or months. The need to staft a “physical
location,” in this example, is less important than having the connectivity to share information with the emer-
gency response community over the period of time that the response conditions are affected by the incident.

Emergency management agencies can help broker efforts to coordinate and analyze a variety of infor-
mation sources, including from utilities and private enterprise, in the context of large-scale disaster incidents
that will be marked by many different data feeds; sources of information, including the use of social media
inputs; and the need to “roll up” information to make it usable and actionable. It is understood that the State
Public Health Emergency Coordination Center® would play a critical role in working with emergency man-
agement, particularly as it relates to the indicators and triggers being evaluated for CSC implementation, as
further elaborated below.

State and Local Governments

State and local governments play a critical role in collecting information and providing access to such infor-
mation on a day-to-day basis as well as during times of crisis. Specific to the planning efforts required for
crisis standards of care implementation, state and local governments—but particularly the state depart-
ments of health (with active engagement of state EMS offices and prehospital care agencies)—will be key
conveners of the CSC stakeholders, and will help to develop the protocols and identify the areas of greatest
interest pertaining to data flow and information exchange. The 2009 and 2012 reports provided extensive
discussion of the roles of state and local governments, with a particular focus on state and local departments
of health (or other most relevant entity, depending on the state/local structure), in planning and implement-
ing CSC (I0M,, 2009, 2012).

The Medical Surge Capacity and Capability (MSCC) framework outlines a tiered system of relation-
ships among individual health care organizations, health care coalitions, and local, state, and federal gov-
ernments (Barbera and Macintyre, 2007, 2009). Figure 1-3 shows the integration of CSC planning and
response into the MSCC framework, including specific entities that develop and help implement CSC, such
as state and regional disaster medical advisory committees (or equivalent), triage teams, clinical care com-
mittees, and palliative care teams. For additional information about the roles of these entities, see Table 2-2
in the 2012 report, as well as the 2009 report (IOM, 2009, 2012).

Integrated planning within and across tiers is critical for a coordinated response, as all entities should

8 Depending on the state, this may be referred to in a variety of ways, including state (public) health emergency coordination center,
department of (public) health operation center, or state (public) health operation center.
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FIGURE 1-3

Integrating crisis standards of care planning into the Medical Surge Capacity and Capability framework.

NOTES: See Table 2-2 in IOM (2012) for further detail and description of the functions of these entities. The clinical care committee, triage team, and
palliative care team may be established at MSCC tiers 1, 2, or 3. The RDMAC may be established at MSCC tiers 2, 3, or 4, depending on local agreements.
The RMCC is linked to the MAC/Local EOC and is intended to provide regional health and medical information in those communities; it functions at
MSCC tiers 2-4. ASPR = Assistant Secretary for Preparedness and Response (Department of Health and Human Services); CDC = Centers for Disease
Control and Prevention; CSC = crisis standards of care; EOC = emergency operations center; HCC = health care coalition; HCF = health care facility; HHS
= Department of Health and Human Services; MAC = Medical Advisory Committee; RDMAC = Regional Disaster Medical Advisory Committee; RMCC =
Regional Medical Coordination Center; SDMAC = State Disaster Medical Advisory Committee.

SOURCE: Adapted from IOM, 2012, p. 1-44.

understand the situation of the other entities before moving to a different level of response along the con-
tinuum of care. As a disaster unfolds, the facilitation of access to additional vetted information will likely
come from federal, state, tribal, and local government authorities. But this will happen only if preincident
planning regarding the approach to CSC implementation has taken place. Otherwise, access to information
is likely to be ad hoc and may obscure a complete assessment of the situation at hand. State and local govern-
ments are the most important entities in helping to support such planning. They serve as the conduit from
agencies and health care organizations at the local level to state-level authorities, as well as from the state to
their respective federal partners. Horizontal and vertical integration (within and across tiers) of the planning
effort is critical to the success of CSC planning, particularly as it relates to achieving situational awareness
based on preidentified indicators of the transition from conventional surge response toward contingency
and crisis response. The data points being evaluated in one corner of the state, resulting in decisions taken
regarding the access to potentially scarce resources and the delivery of care, should be the same as those
being reviewed and acted on in other areas of the state or adjoining states. Not to do so, or to plan for such

coordination, goes against one of the fundamental recommendations of the IOM CSC eftort, namely, the
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importance of achieving intrastate and interstate coordination (IOM, 2009). Instead of using the MSCC
framework and creating another response framework, some states may have existing regional and state infra-
structures for inclusive trauma/EMS advisory councils/committees; the points made above about the impor-
tance of including all response partners and ensuring horizontal and vertical integration within and across
tiers apply equally regardless of the specific framework used.

In addition to responders at the state, local, health care coalition, and health care organization lev-
els, other responders may come from federal National Disaster Medical System (NDMS) teams (ASPR,
2012b). Box 1-3 explores the role of NDMS responders, including disaster medical assistance teams.

BOX 1-3
Role of National Disaster Medical System (NDMS) Responders

Large-scale disaster incidents that require the use of federal resources, including the
deployment of NDMS response teams, are likely to be the types of incidents in which
the delivery of care may shift, at some point, across the conventional to contingency
to crisis surge response continuum. NDMS is composed of four types of teams: Disas-
ter Medical Assistance Team (DMAT), Disaster Mortuary Operational Response Team
(DMORT), International Medical Surgical Response Team (IMSURT), and National Vet-
erinary Response Team (NVRT). It is incumbent on federal responders, including those
who comprise the NDMS response teams, to understand the context in which they are
being asked to deliver health and medical services. Under disaster response conditions, it
is likely that the care being delivered falls in the categories of contingency (functionally
equivalent) or even crisis care. Establishing tent-based or alternate care site response
capabilities in hospital parking lots, for example, can never equate to the degree of care
offered in an intact health care facility. Yet, it can provide functionally equivalent care,
using a no-frills approach to basic medical care delivery. Under more catastrophic condi-
tions, where only select patient care needs can be met under such circumstances, it is
likely that more sophisticated diagnostic capabilities and treatment options are simply
not going to be available. Surgical services provided under “battlefield” conditions would
be examples by which the federal response teams are providing care under crisis stan-
dards. Having to do so, in and of itself, is suggestive of a community-wide “indicator”
that the health care infrastructure remains disrupted, save for the establishment and use
of these federal resources. Diagnostic capabilities, treatment modalities, documentation
of services, and even the types and levels of providers who attend to specific medical
needs may all be significantly different than what would be the conventional approach
to health care needs in the non-affected state.

Lessons from Hurricane Katrina and the Port au Prince Earthquake

An exploration of the ethical underpinnings related to catastrophic disaster response
is an important adjunct to the preparation of health care professionals who take on the
responsibilities of joining the NDMS response system. This includes understanding the
criteria related to scarce resource allocation, as well as the processes by which triage
decisions are taken. Deciding who gets what level of care, when not all patients can be
treated equally, are some of the hard lessons learned from the response of NDMS teams
to Hurricane Katrina and the Haiti earthquake (Klein et al.,, 2008; Merin et al., 2010). Are
resources that are available to the NDMS responders adequate to meet patient needs?
Would their application to few patients potentially compromise their ability to provide
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Indicators and Triggers in the PHEP and HPP Capabilities and in the Overall CSC Planning
Process

Both the CDC PHEP and the ASPR HPP cooperative agreements specifically call for the development
of CSC plans, including indicators (ASPR, 2012a, 2013b; CDC, 2011). Completion of the tables in this
toolkit will help users develop appropriate protocol and plans in accordance with the national guidance set

torth in the HPP and PHEP documents. Box 1-4 outlines the primary capabilities, functions, and plans that

care for many others who might benefit more? These and related questions are also
important considerations in response to complex humanitarian emergencies outside of
the United States, where the existing standards of care are fundamentally different from
those at home, and the medical and cultural expectations are likely to be very different.
It is particularly important to recognize that response to such incidents abroad must
come with a longer commitment to support the recovery and rebuilding in the affected
countries (Subbarao et al., 2010).

Response teams should coordinate their efforts with the local emergency manage-
ment agencies, and ensure that as federal assets, they are coordinating the application
of their resources in accordance with local needs. In addition, given the dynamic nature
of such incidents, it is incumbent on response teams to maintain good communications
in the disaster zone, as well as back to the command and control oversight teams that
accompany their deployment. Given availability of resources and patient care require-
ments, it is clear that decisions taken one day, for example, with respect to categoriza-
tion of patients by triage category, may change. The patients categorized in the “expect-
ant” category during the operations conducted at the New Orleans Louis Armstrong
Airport shifted over time as more resources became available and patients’ conditions
changed (Klein et al., 2008). Health care providers who are engaged in such missions
must recognize the responsibilities that accompany these deployments, the nature of
shifting conditions, and the manner by which they make these decisions, grounded in
ethical considerations and the rule of law.

Response to Hurricane Sandy

In the week after the storm severely impacted the metropolitan New York and New
Jersey region, causing the displacement of many hundreds of patients from hospitals
and nursing homes that had to be evacuated due to rising flood waters and loss of
electricity (Carcamo, 2012), the NDMS response was in full swing. Fourteen DMATS, two
teams of U.S. Public Health Service commissioned corps officers, and seven Federal
Medical Stations were deployed to the region. One of the Federal Medical Stations was
established to serve as a medical shelter, in the attempts to keep patients from seek-
ing care at already overburdened hospitals. The DMATs, with their caches of medical
supplies and pharmaceuticals, were deployed across the metro region to provide care
in established medical shelters and, in certain cases, to augment hospital staff (ASPR,
2012¢). These resources allowed contingency care to be maintained in areas that other-
wise might have been faced with a health care crisis situation due to the infrastructure
damage.
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BOX 1-4
Alignment with Public Health Preparedness and
Healthcare Preparedness Capabilities

Public Health Preparedness Capabilities: National Standards for State and Local
Planning (2011)

Capability 10: Medical Surge, Function 1. Assess the nature and scope of the incident

e Task 3: At the time of an incident, provide health-related data to healthcare or-

ganizations or healthcare coalitions that will assist the healthcare organizations

or healthcare coalitions in activating their pre-existing plans to maximize scarce

resources and prepare for any necessary shifts into and out of conventional, con-
tingency, and crisis standards of care.

e PS5: (Priority) Written plans should include processes (e.g., MOUs or other writ-
ten agreements) to work in conjunction with emergency management, healthcare
organizations, coalitions, and other partners to develop written strategies that
clearly define the processes and indicators as to when the jurisdiction’s healthcare
organizations and healthcare coalitions transition into and out of conventional,
contingency, and crisis standards of care. Jurisdiction should utilize the risk assess-
ment to build jurisdiction-specific strategies and triggers.

Other relevant capabilities:

Capability 1: Community Preparedness

Capability 3: Emergency Operations Coordination

Capability 4: Emergency Public Information and Warning

Capability 6: Information Sharing

Capability 13: Public Health Surveillance and Epidemiological Investigation
Capability 14: Responder Safety and Health

Healthcare Preparedness Capabilities: National Guidance for Healthcare System
Preparedness (2012)

Capability 10: Medical Surge, Function 3: Assist healthcare organizations with surge
capacity and capability
o P3. Assist healthcare organizations maximize surge capacity: The state and
healthcare coalitions, in coordination with healthcare organizations, emergency
management, ESF-8, relevant response partners and stakeholders, develop, refine,
and sustain a plan to maximize surge capacity for medical surge incidents. This
plan may include but is not limited to the following elements:

are addressed by this toolkit. However, the discussions prompted by this toolkit cover a broader set of areas,
including information sharing, partnership development, systems coordination, and medical surge planning.
Therefore, Box 1-4 also lists other HPP and PHEP capabilities that will be augmented through the toolkit
discussions.

As described in the 2012 report, the third step in the CSC planning process should be the identification
of indicators and triggers. For communities that are in the early stages of the CSC planning process, the use
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o Surge Assessment:

+ Pre-incident assessment of normal operating capacity for healthcare organi-
zations within the healthcare delivery area

¢ Pre-incident estimate of surge casualties (i.e., medical casualties, mental/
behavioral health casualties)
Pre-incident assessment of available resources to address surge estimates
Development of surge capacity indicators that would trigger different aspects
of the medical surge plan (e.g., surge in place strategies; early discharge,
cancelled elective surgeries; augmented personnel; extra shifts, volunteers;
established alternate care sites or activated mobile units; requested mutual
aid)

* Processes to immediately identify an increase in medical surge status during
an incident (e.g., medical, mental/behavioral health, concerned individuals)

Capability 10: Medical Surge, Function 4: Develop crisis standards of care guidance
e Task 2: Identify the guidelines for crisis standards of care, including the effective
allocation of scarce resources
e Resource Elements: Plans (P)
o P1: State crisis standards of care guidance
P2: Indicators for crisis standards of care
P3: Legal protections for healthcare practitioners and institutions
P4: Provide guidance for crisis standards of care implementation processes
P5: Provide guidance for the management of scarce resources

O O 0O O

Other relevant capabilities:

Capability 1: Healthcare System Preparedness
Capability 3: Emergency Operations Coordination
Capability 6: Information Sharing

Hospital Preparedness Program (HPP) Measure Manual: Implementation Guidance
for the HPP Program Measures (2013)

Capability Roadmap for Medical Surge
e [Indicator #1: The awardee has posted its approved crisis standards of care plan on
the ASPR Communities of Interest SharePoint Site.

SOURCES: ASPR, 2012a, 2013b; CDC, 20T11.

of this toolkit, and the exploration of community, regional, and state-derived indicators, triggers, and the
process by which actions are then taken, would be an excellent place to start this important work.

The 2012 report also highlighted the “milestones” for CSC planning. The establishment of indicators
and triggers most easily fits within the fourth milestone: Developing a state health and medical approach to CSC
planning that can be adopted at the regional/local level by existin g health care coalitions, emergency response systems
(including the Regional Disaster Medical Advisory Committee), and health care providers (1I0M, 2012, p. 1-5).
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This suggests that the discussion of indicators and triggers should be started relatively early in the CSC

planning process, particularly as it provides much of the needed detail about what it means to transition away

from conventional response and toward the delivery of health care that occurs in the contingency arena, or

in worst cases, under crisis conditions.

Specialized Surge Capabilities

Pediatric and burn mass casualty incidents are presented as examples that require planning for specific surge

capabilities in order to ensure the best possible patient care outcomes. (Table 1-2 outlines considerations.)

TABLE 1-2

Surge Considerations for Pediatric and Burn Care

Pediatric Burn

Stabilization

Surge capacity

Tracking

Coordination

Consultation

Transportation

Pediatric equipment, including guides for weight-

based equipment selection and drug dosing (liquid
medications), and appropriately trained providers must
be available at a/l emergency departments to stabilize

patients, with emphasis on those <8 years of age.

Specific spaces that are safe and appropriate for
pediatric care must be identified, as well as the

requisite equipment and staff with pediatric expertise
necessary for appropriate care. Increased staffing ratios
are required to safely care for children. Strategies for
adaptation of equipment or medications in adults may
not be applicable to the pediatric population. Specific

support and safety issues must be addressed—a

pediatric safe area, nutrition (including infant formula),
psychological support, etc. Non-pediatric hospitals may
have to provide inpatient care for pediatric patients

during epidemic or mass casualty incidents.

Reunification of children with their caregivers is
a critical focus of pediatric planning. Policies and
processes need to be in place prior to an incident.

Information on transfers must be easily shared between

organizations to facilitate this process.

Incident demand must be balanced across coalition
facilities that provide (or can provide) pediatric care and
other networks of children’s hospitals. Pediatric subject
matter experts or pediatric health care coalitions should
be integrated into the transfer framework to provide
input on appropriate destinations and use of available

beds for specific patients.

Must be available for hospitals that have to manage

pediatric patients that do not normally do so.
Telemedicine, telephone, and other methods of

consultation are imperative, and these may need to be
set up with national pediatric centers or with pediatric
health care coalitions if the local/regional centers of
expertise are too overwhelmed to provide such support.

Pediatric patients may have specific transport needs
(bassinets, car seats, other safety restraints, appropriate
pediatric-sized equipment for en-route care, e.g., IV

pumps).

Basic dressings, analgesia, fluid support, and
airway management should be available at a//
emergency departments. Providers should be
trained in initial stabilization and management
of burn victims in order to avoid critical errors
in resuscitation.

Major burn patients require large amounts of
intravenous fluids and narcotic analgesia. Burn
unit beds are in critically short supply in the
United States and in mass casualty incidents
non-burn unit hospitals may have to manage
burn victims for at least the first few days.

Will need tiered triage to transport those most
likely to benefit from care at a burn center over
time.

Information on number of victims, condition,
and transfers must be easily shared among
organizations to facilitate appropriate transfers
and reunification, especially when regional
transfers are required.

Incident demand must be balanced across
coalition facilities that provide (or can provide)
burn care and burn center networks. Subject
matter experts should be integrated into

the transfer framework to provide input on
appropriate destinations and use of available
beds for specific patients so debridement and
interventions can be appropriately timed.

Must be available for hospitals that have to
manage burn patients that do not normally

do so. Telemedicine, telephone, and other
methods of consultation are imperative—and
these may need to be set up with national
burn centers if the local/regional centers of
expertise are too overwhelmed to provide such
support.

Burn patients need to be protected against
hypothermia during transport, and adequate
analgesia, fluids, and airway equipment are
required for safe transfer.
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In each case—managing pediatric patients or managing burn patients—specific resources, including knowl-
edgeable and experienced health care providers, may not be readily available to provide care. However, plan-
ning for common approaches to regional training and response frameworks may be used to meet the needs
of very different incidents (for additional consideration, see, for example, Appendix D in IOM, 2012, which
outlines resource challenges by disaster type, and NCIPC, 2007, which discusses surge capacity for a terrorist
bombing).

Resource shortages associated with specialized capabilities, such as pediatric and burn care, are more
likely to occur in a non-catastrophic incident. Higher tiers in the MSCC framework may have to be acti-
vated for lower numbers of victims, compared to nonspecialized capabilities (Barbera and Macintyre, 2007,
2009). These types of examples may, therefore, provide insight into how care changes and how transitions
across the continuum of care should be considered, as every health care facility must plan to initially receive

these types of patients (see AAP et al., 2009, and Kearns, 2011).

IMPLEMENTATION OF THE DISASTER RESPONSE FRAMEWORK

The 2012 report outlines a process for decision making during a disaster, providing a systems approach
to help health care organizations determine whether health care delivery can remain at the conventional
level, or whether contingency and/or crisis care should be implemented (see Figure 1-4). The “planning A”
cycle is based on the well-honed concept used as part of an emergency management system known as the
“planning P” (FEMA, 2008a). This is a combination of management by objectives that relies on the devel-
opment of specific strategies and the tactics needed to support those strategies, with a time phase element
included to ensure that progress and improvements in the response to any given incident are being noted,
and when they are not, allows for midcourse adjustments and a shift in strategies and tactics. This would
occur within the context of an incident command system that is compatible with the National Incident
Management System (NIMS), such as the Hospital Incident Command System (HICS) (EMSA, 2007;
FEMA, 2013).

This graphical depiction highlights the dynamic qualities of any given incident, regardless of whether
it is one that develops slowly over time, or a sudden onset, no-notice incident. The transition from conven-
tional to contingency response occurs with the crossing of the resource shortage threshold. A shortage in
any given resource—both material and personnel items (supplies, equipment, pharmaceuticals) and humans
(health care providers)—may result in this threshold being crossed. At this point, strategies and tactics can
be employed to attempt to move back toward the delivery of care under conventional conditions. These
strategies include conservation, substitution, adaptation, and even reuse of certain resources.’

At some point, however, with severe and sustained shortages of key resources, the ability to deliver
medical care services under contingency conditions will be compromised. The goal should be for these
adaptations to move care back toward conventional. However, if the situation worsens, extension of these
adaptive strategies may be required. At this point, the strategies of conservation, substitution, adaptation,

and reuse of resources are extended to the point that they no longer ensure functionally equivalent care.

9 A recent comparative effectiveness review of strategies for managing and allocating resources during mass casualty incidents categorizes
strategies as follows: reduce or manage less urgent demand for health care services, optimize use of existing resources, augment existing
resources, and crisis standards of care (Timbie et al., 2012, 2013).

INTRODUCTION 29

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18338

Crisis Standards of Care: A Toolkit for Indicators and Triggers

Resource Resource
Shortage Triage
Threshold Threshold

d Adapt |

Advise/Anticipate
A

Crisis
Response

v

Allocate

Conventional
Response

Contingency
Response

INVEICRESS

FIGURE 1-4

Implementation of the Surge Response Framework: Conventional, contingency, and crisis response cycle.

After an incident occurs, the first priority is to develop situational Awareness, and then to Assess the situation relative to the available resources. The
incident commander, along with relevant technical experts and/or the clinical care committee (in a proactive response/longer-term incident) Advises on
strategies and Anticipates any resource deficits (and recommends obtaining necessary supplies, staffing, etc.). If a resource is scarce, Adaptive strategies
(e.g., conservation, substitution, adaptation, and reuse) should be implemented. In a crisis, a deliberate triage decision to Allocate/reallocate resources
may be necessary. In all cases, the response and any strategies should be Analyzed at regular intervals as part of the disaster response planning cycle,
and the elements repeated until the incident concludes.

SOURCE: IOM, 2012, p. 1-48.

Supplies, space, and staff have to be employed in a way that presents a risk of a compromised outcome to
the patient. Thus, contingency and crisis care may coexist in this area depending on the degree to which the
strategies are extended.

Lack of specific treatment resources may require that a health care organization also cross the resource
triage threshold. Under these conditions, there are not enough resources available relative to the demand for
care, and key resources must be triaged for patients. Reallocation of scarce resources will be needed, based
on population-based values (derived from community engagement inputs) and population-based outcomes
(based on what limited evidence base may be available to support such decisions) and is inherently located
in the crisis portion of the continuum.

In general the space before reaching a resource shortage threshold corresponds to conventional care, the
space after crossing that threshold but before reaching the resource triage threshold corresponds to contingency

care, and the space after crossing the resource triage threshold corresponds to crisis care. However, the discus-
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sion above makes clear that there are gray areas in the resource shortage space, where a combination of contin-
gency and crisis care may be delivered depending on the resources that are scarce and the strategies that are
being implemented. For example, depending on the resource that is being reused, the care may be considered
functionally equivalent or it may present a risk to patient outcomes. The extent to which staff members are
practicing within or beyond their usual or comfortable scope of practice and supervision is another example.

This indicators and triggers toolkit is intended to expand on the concepts described above, including
issues such as sources of indicator information, types of triggers and decision making, and what information
planners and decision makers can use to make these determinations. These questions are particularly chal-
lenging given the dynamic conditions during such incidents, the number of resources and other variables
involved in providing care, and the many different potential resource shortages that could occur during the

response.

THE NEED TO DEVELOP INDICATORS AND TRIGGERS

The need for the development of indicators and triggers for crisis standards of care has been discussed in a
number of studies and reports throughout the past 5 years (Devereaux et al., 2008; IOM, 2009, 2012; Joynt
et al., 2010). Recommendations to define and incorporate clear indicators and triggers into preparedness
protocols were highlighted in the two IOM reports (IOM, 2009, 2012). Developing indicators and triggers
at all levels of the emergency response system, as outlined in Figure 1-2, will help ensure consistency in the
implementation of CSC. The identification of specific measurements and predictors throughout the plan-
ning process is critical to determining appropriate actions and decision making. In addition, the develop-
ment and use of indicators and triggers can help support responders’ behavioral health and resilience.

Individuals involved in disaster response should understand what sources of information are available to
inform decision making, what authorities they have, and what the plan is for pulling the trigger—who will
do it, how, and when. This type of planning needs to be done in advance to allow the necessary dialogue
about sources of information, integration, authorities, and processes.

Experience, training, information sharing, and data interpretation are key factors that influence deci-
sion making during crises, particularly given the impact of stress, complexity, uncertainty, and time pressure
associated with such situations (see Box 1-5). The careful monitoring of indicators is likely an important
determinant of successful incident response. As noted by Alberts (2007, p. 19), “focus represents a synthesis
of how [a] situation is perceived and understood, including perceptions about the nature of the endeavor
(strategies and plans) that are appropriate for the situation.” In the context of crisis response, there should
be a focus on the indicators that are used to determine that a transition in care is occurring across the surge
continuum. Leaders and decision makers involved in having to make scarce resource allocation decisions
require reliable, authenticated, predictive, and actionable data on which they will make important choices
during a crisis incident. The development of indicators and triggers can also provide a standard operating
procedure for line employees to rely on, although this is only appropriate for certain types of information and
decisions, as will be discussed in Chapter 2.

Box 1-6 discusses issues related to the decision to evacuate health care facilities or shelter in place. This

decision illustrates the difficulty of decisions made during disasters and the importance of advance planning.
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BOX 1-5
Decision Making in Crises

Making reasoned decisions in a stressful situation is one of the most important skills
for a first responder. This is true for those in leadership roles such as the incident com-
mander, those managing the National Incident Management System (NIMS) designed
response hierarchy support functions, field-based uniformed-services first respond-
ers, health professionals, and nontraditional emergency responders. Facing unique and
dynamic situational environments and the psychological pressure of adapting well-
practiced work routines into novel response sets is very challenging. The adverse impact
of personal stress on decision making is well documented.

The literature on decision making associated with crisis situations consistently identi-
fies stress and fatigue as contributing factors having a detrimental effect on the decision-
making process (Brecher, 1979; Helmreich and Merritt, 1998; Rosenthal and t’Hart, 1991).
Stress primarily has been shown to negatively affect decision making (Keinan, 1987;
Kowalski-Trakofler and Vaught, 2003; Staal, 2004). In particular, people consider fewer
alternatives and options, rely on prior decisions made in similar situations (even when
ineffective), and have the potential to reach an overall state of attentional disorganiza-
tion. Similar findings were also seen when decisions had to be made within pressing
time constraints (Zakay, 1993). In addition, uncertainty and lack of information can lead
to misguided and suboptimal decision making (Bell, 1982; Hansson, 1996; Sarter and
Schroeder, 2001).

As an incident progresses, the quality of decision making at all leadership and re-
sponder levels is threatened. Renaud (2012) recently suggested a straightforward cog-
nitive approach for thinking through chaotic situations before deciding on an action.
She suggests a cognitive strategy for accessing the situational demands of the incident,
comparing the current event to past experience, identifying what one needs to know,
what one does not know, and ultimately what one wants, and can and must do. All of
this should occur within the context of the assigned mission goals of what must be ac-
complished. This process helps keep decision making relevant to the current incident,
and decision makers from rushing too quickly to judgment and action based on excessive
reliance on past experience.

Extreme events (catastrophic) and adaptive decision making also involves monitoring
of the response environment and the changing capabilities of responders to competently
carry out their duties over time. Other data (Burkle and Hayden, 2001) on emergency
response decision making indicate that decision making in isolation is not effective in
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managing unique and rapidly changing large-scale disaster events. Abandoning vertical
or stovepipe organizational models for lateral management models improves commu-
nication and data acquisition necessary for dynamic decision making. Decision-making
capabilities during a large-scale incident are enhanced though preplanning strategies,
practicing response plans, and building a response framework that recognizes threats to
responder health and sustained response capabilities by integrating responder physical
and psychological health care strategies into response protocols (HHS, 2005).

Crew resource management (CRM) training, principles of human factors, and the
use of checklists are also valuable resources to potentially enhance decision making in
disasters. CRM was developed as a training resource to decrease error through the use
of behavioral countermeasures that address human factors that can lead to error. Rec-
ognizing the influence of stress, fatigue, and other situational and individual factors on
cognitive processes (WHO, 2009), CRM is not meant to eliminate human error, but rather
to encourage appropriate error management and safety (Helmreich et al.,, 1999). Strate-
gies to promote teamwork, communication, situational awareness, interpersonal skills,
leadership, and decision making are addressed in this predominantly simulation-based
training (Flin et al., 2002). The use of checklists has also been discussed in great detail,
particularly in aviation and more recently in the medical context, as a means to inform
and guide decision making. Checklists, when used properly, can manage error, reduce
risk, increase patient safety, and serve as quality control (Walker et al., 2012; Winters et
al.,, 2009). However, each of these resources has limitations that must be considered.
Findings from several studies revealed predominantly positive results regarding the ef-
fectiveness of CRM on attitudes, reactions, and learning, yet mixed results on behavior
(O’Connor et al., 2008; Salas et al., 2006). Although checklists have been found to be
beneficial tools, it is important to note that they must be considered within the context
of the overall system; the environment, technology, and human error can ultimately influ-
ence outcomes (Degani and Wiener, 1993; Mauro et al., 2012). Therefore, it is particularly
important for decision makers to consider additional approaches and strategies based
on the situation at hand.

Key points: Stress adversely impacts decision making at all levels, there are strategies
that can help enhance decision making,; planning and practicing facilitates better deci-
sions as long as this does not cause decision makers to reduce the ability to consider
novel and innovative approaches.
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BOX 1-6
Making the Decision: Evacuation Versus Shelter in Place

Given the complexities involved in conducting partial and full-scale health care facility
evacuations, particularly under the duress of an emergency incident, both the decision
taken “to stay” and the calculus applied “to go” is fraught with risk. Choosing to move pa-
tients and staff ahead of an impending storm can be a very difficult maneuver to execute,
may result in increased morbidity and mortality to patients, and introduces a heightened
risk associated with the movement of patients, whether by air or ground transportation.
In 2005, 23 nursing home patients were killed in a bus fire after being evacuated from a
facility in Houston in preparation for the arrival of Hurricane Rita (NTSB, 2007). When it
arrived, Houston was spared the brunt of the storm’s effects. On the other hand, choosing
to shelter patients and staff in place, to hunker down and let the storm pass or conditions
stabilize, may be equally risky, as evidenced most recently by the infrastructure failures
in two lower Manhattan hospitals during Hurricane Sandy, prompting spontaneous deci-
sions to evacuate at the height of the storm, and soon thereafter (Fink, 2012). It could
be said, then, that the decisions taken around whether to evacuate versus sheltering in
place can amount to no better than a Pyrrhic victory.

The decision-making process to either shelter in place or evacuate a health care facil-
ity in response to a disaster incident, both sudden onset (earthquake) and anticipated
(hurricane), requires assessing a number of interrelated variables and determining the
risk related to each one taken independently, and then together (Downey et al., 2013a,b;
Sexton et al., 2007; Sternberg et al., 2004; Zaenger et al., 2010):

e |Impact: How much time is available to make a decision? How severe is the storm
expected to be? What is its projected path? Will critical utilities or access to the
facility likely be compromised? If a decision to evacuate is deferred, will a later
decision to evacuate carry an increased safety risk?

e |Infrastructure: Does the health care facility have specific vulnerabilities related
to infrastructure support and storm resiliency? Are there sufficient staffing and
resources to support extended operations under duress? Are alternate locations
available to send patients? Are means available to get patients out of harm’s way,
if necessary? Are there any plans by the utilities to cut power or gas supply to the
impacted area after the storm to prevent injury and fires?

e |ncident specific: Preparedness efforts must take into account the known variables,
as well as the rapid assessment and integration of event-specific variables that
develop during the incident, and must be flexible enough to be able to adapt to
changing circumstances. These may include the ability of emergency medical ser-
vices (EMS) to support evacuation operations, and other community and facility
factors. Radiation and the presence of hazardous materials also impacts decision
making.

In July 2006, the Government Accountability Office report on this issue found that
hospitals and nursing home facility administrative leaders noted that they considered
evacuation a decision of “last resort,” and that their emergency plans were primarily
designed to shelter in place (GAO, 2006). Moreover, it highlighted the issue that despite
some jurisdictional calls for “mandatory evacuation,” some health care organizations may
not be capable of complying with the requested actions given the lack of suitable trans-
portation and the staff to accompany patients. At the same time, few hospitals would
choose to evacuate on their own, without a formal governmental recommendation/order
to do so due to the anticipated impact on business operations (Schultz et al., 2003).
Making matters worse, the loss of communications infrastructure can significantly im-
pede decision making in real time, as conditions change and a stay-or-go decision must
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be made. Despite health care organization accreditation processes that include written
plans for evacuation, this is a skill that is rarely, if ever, tested given the logistical chal-
lenges faced with doing so, and the exorbitant expense that would be incurred to take
on a full-scale exercise (see Femino et al., 2013; Jen et al.,, 2009).

Once a commitment is made to evacuate, immediate follow-on decisions are required
(Zane et al., 2010):

e |s the evacuation to be partial or complete? Plans must be made to ensure the
scalability of these efforts, recognizing that conditions resulting in the movement
of some patients may ultimately require the evacuation of all patients. A subset of
high-technology dependent patients (e.g., ventilator dependent, intra-aortic bal-
loon pump) may be at such elevated risk from a move that unless the facility clearly
cannot continue operations, a shelter-in-place strategy may be most appropriate
for them.

e |f a partial evacuation is warranted, should remaining patients be moved to more
accessible areas of the hospital, in order to facilitate their rapid evacuation, should
the necessity arise based on changing conditions?

e Are the most critically ill, resource-dependent patients triaged to be moved first,
or are they the last to be moved?

e In the absence of specialized equipment used to help facilitate the evacuation of
patients, can an evacuation plan still be carried out?

e How are destination hospitals selected and how is acceptance of patients arranged?

e What staging areas and evacuation process will be used (designated stairwells vs.
elevators, mechanisms of movement, etc.)?

e What paperwork/chart information will be sent with the patients?

e What transportation resources are available, and in what time frame? Will they
continue to be available as the event continues/progresses?

Many of these secondary decisions can be managed in stepwise fashion, but in all
cases, the decision makers will have to convey expectations to the patient units (except
in the case of a catastrophic impact on the facility when each unit must recognize the
immediate safety risk and proceed with relocation of patients to a safe area). Staff, pa-
tients, and, whenever appropriate, patient families must be kept apprised of the choices
contemplated and selected.

The decision to evacuate is not an easy one. By necessity, health care facility evacu-
ations force the adoption of a change in the delivery of health care services along the
continuum of care from conventional to contingency to crisis response. The implications
of such incidents are not simply focused on the facilities that have to evacuate, but also
greatly impact those facilities that receive patient evacuees. It also has a big impact on
the surrounding community, as patients often look to hospitals as safe havens and con-
tinue to seek medical treatment and care. Moreover, the decision to evacuate a health
care facility will always be made with less than the full array of information desired by
decision makers. Although never prominently discussed, fiduciary concerns related to
the decision to “close the doors” can also figure prominently in the process.

As has been often noted of military decision making under stress, leaders must be
careful not to end up fighting the “last war” by using strategies and tools with which
they are familiar, but are inappropriate for the current situation. In the case of Hurricane
Sandy, the mandatory evacuations ordered the year before for a storm surge that never
arrived with Hurricane Irene may have been enough to impart a sense of confidence
among health care organization leadership and the belief that all would be fine—a mis-
take that could have been much more costly. Deciding whether “to stay or go” is not an
easy decision to make.
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2: Indicators and Triggers

On a spring evening, a paramedic witnesses a tornado touch down in town. Debris is flying. The tornado
seems to be a perfect indicator (providing discrete information that is certain, and can be easily acted on) to
trigger emergency medical services (EMS) and health care organization disaster plan activation. This may
be true in a small community. In a large community, additional information is required before making this
decision. How big was the tornado? Where did the tornado touch down? Did it primarily affect an industrial
park on a Saturday, or a school on a weekday?

The storm system that generated the massive tornado that struck Joplin, Missouri, in 2011 (which
appropriately and immediately triggered contingency and crisis responses in the community) also spawned
a tornado that struck a neighborhood in Minneapolis, Minnesota. No EMS agencies or hospitals activated
their disaster plans as news footage from the scene and early EMS reports indicated mostly minor injuries,
all within the scope of conventional operations. Thus, even seemingly ideal indicators may require some
processing to determine if a “trigger” threshold has been reached, and these decisions may be directly tied
to the resources available in the community. This is why the agency and stakeholder discussions of indica-
tors and triggers outlined in this paper are critical to help understand how indicators can be used to support
operational decision making, and when triggers can be automatically activated (scripted), versus those that
may require expert analysis prior to a decision (non-scripted).

This chapter examines important concepts and considerations related to indicators and triggers. The
material in this chapter will help provide background to the toolkit discussions. The chapter begins by
providing definitions and examples of indicators and triggers. Next, the chapter discusses how to develop
useful and appropriate indicators and triggers. Following this, the chapter presents some limitations and
issues related to indicators. Finally, the chapter discusses systems-level considerations and provides several

examples of existing data systems.

WHAT ARE INDICATORS AND TRIGGERS?

Key points: Indicators are measures or predictors of changes in demand and/or resource availability; triggers are
decision points. Indicators and triggers guide transitions along the continuum of care, from conventional to contin-

gency to crisis and in the return to conventional.
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Indicators and triggers represent the information and actions taken at specific thresholds that guide
incident recognition, response, and recovery. Box 2-1 provides definitions; the concepts behind the defini-
tions are discussed in greater detail below.

Indicator information may be available in many forms. Sample indicators and associated triggers and
tactics are listed in Table 2-1. More detailed descriptions are available in the discipline-specific discussion
toolkits (Chapters 4-9). When specific indicators cross a threshold that is recognized by the community to
require action, this represents a trigger point, with actions determined by community plans. These include
plans for activation of a general disaster plan, which often occurs at the threshold between conventional and
contingency care, and activation of crisis standards of care (CSC) plans, which would occur at the threshold

between contingency and crisis care.

DEVELOPING USEFUL INDICATORS AND TRIGGERS

Key points: It can be challenging to identify useful indicators and triggers from among the large and varied
sources of available data. Specific numeric “bright line” thresholds for indicators and triggers are concrete and attrac-
tive because they are easily recognized, but for many situations the community/agency actions are not as clear-cut
or may require significant data analysis before action. Rather than creating a laundry list of possible indicators and
triggers, it may be helpful to consider four steps: (1) identify key response strategies and actions, (2) identify and

examine potential indicators, (3) determine trigger points, and (4) determine tactics.

The amount of information available in health care today is enormous and expanding. It is attractive to
look at many metrics and consider their use as indicators. However, multiple factors may make data monitor-
ing less useful than it originally appears, and it can be challenging to detect or characterize an evolving event
amid usual variability in large and complex sets of data (see the “Indicators Limitations and Issues” sec-
tion below). Specific numeric “bright line” thresholds for indicators and triggers are concrete and attractive
because they are easily recognized, and for certain situations they are relatively easy to develop (e.g., a single
case of anthrax). However, for many situations the community/agency actions are not as clear-cut or may
require significant data analysis to determine the point at which a reasonable threshold may be established
(e.g., multiple cases of diarrheal illness in a community).

The accompanying toolkits provide discipline-specific tables and materials to discuss potential indica-
tors and triggers that guide CSC implementation. This section presents key concepts that will help inform
the development of these discipline-, agency-, and organization-specific indicators and triggers. Rather
than creating a laundry list of possible indicators and triggers, it may be helpful to consider the following
four steps. These steps should be considered at the threshold from conventional to contingency care, from
contingency to crisis care, and in the return to conventional care. They should also be considered for both

slow-onset and no-notice incidents. Subsequent discussion below expands on these steps.

1. Identify key response strategies and actions that the facility or agency would use to respond to an inci-
dent. (Examples include disaster declaration, establishment of an emergency operations center
[EOC] and multiagency coordination, establishment of alternate care sites, and surge capacity

expansion.)
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BOX 2-1
Definitions

Indicator: A measurement, event, or other data that is a predictor of change in de-
mand for health care service delivery or availability of resources. This may warrant
further monitoring, analysis, information sharing, and/or select implementation of
emergency response system actions.

Actionable indicator: An indicator that can be impacted through actions taken
within an organization or a component of the emergency response system (e.g.,
a hospital detecting high patient census).

Predictive indicator: An indicator that cannot be impacted through actions taken
within an organization or component of the emergency response system (e.g., a
hospital receiving notification that a pandemic virus has been detected).

Certain data: Data that require minimal verification and analysis to initiate a trigger.

Uncertain data: Data that require interpretation to determine appropriate triggers
and tactics.

Threshold: “A level, point, or value above which something is true or will take place
and below which it is not or will not” (Merriam-Webster Dictionary, 2013). A trigger
point may be designed to occur at a threshold recognized by the community or
agency to require a specific response. Trigger points and thresholds may be the same
in many circumstances, but each threshold does not necessarily have an associated
trigger.

Trigger: A decision point based on changes in the availability of resources that re-
quires adaptations to health care services delivery along the care continuum (contin-
gency, crisis, and return toward conventional).

Crisis care trigger: The point at which the scarcity of resources requires a tran-
sition from contingency care to crisis care, implemented within and across the
emergency response system. This marks the transition point at which resource
allocation strategies focus on the community rather than the individual.

Scripted trigger: A predefined decision point that can be initiated immediate-
ly upon recognizing an associated indicator. Scripted triggers lead to scripted
tactics.

Non-scripted trigger: A decision point that requires analysis and leads to imple-
mentation of non-scripted tactics.

Scripted tactic: A tactic that is predetermined (i.e., can be listed on a checklist) and
is quickly implemented by frontline personnel with minimal analysis.

Non-scripted tactic: A tactic that varies according to the situation; it is based on
analysis, multiple or uncertain indicators, recommendations, and, in certain circum-
stances, previous experience.
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TABLE 2-1
Sample Indicators, Triggers, and Tactics by Discipline
Discipline Indicator Trigger Tactic
Emergency National Weather NWS forecasts Category Issue evacuation/shelter orders,
management Service (NWS) watches/ 4 hurricane landfall in determine likely impact, support
warnings 96 hours hospital evacuations with

transportation resources, risk
communication to public about
event impact

Public health Epidemiology Predicted cases exceed Risk communication,
information epidemic threshold consideration of need for medical
countermeasures/

alternate care site planning,
establish situational awareness and
coordination with EMS/hospitals/
long-term care facilities

Emergency medical 911 call X casualties Automatic assignment of X
services (EMS) ambulances, supervisor, assignment
of incident-specific radio talk group
Inpatient Emergency department ED wait times exceed X Increase staffing, diversion of
(ED) wait times hours patients to clinics/urgent care,

activate inpatient plans to rapidly
accommodate pending admissions

Outpatient Demand forecasting/ Unable to accommodate Expand hours and clinic staffing,
epidemiology number of requests for prioritize home care service
information appointments/ provision, increase phone support

service

Behavioral health Crisis hotline call volume Unable to accommodate Activate additional mental health

call volume hotline resources, “immunization”

via risk communication, implement
psychological first aid (PFA)
techniques and risk assessment
screening in affected areas

2. Identify and examine potential indicators that inform the decision to initiate these actions. (Indicators
may be comprised of a wide range of data sources, including, for example, bed availability, a 911
call, or witnessing a tornado.)

3. Determine trigger points for taking these actions. Scripted triggers may be derived from certain indi-
cators. If scripted triggers are inappropriate because the indicators require additional assessment
and analysis, it will be important to determine the process for arriving at non-scripted triggers (i.e.,
who is notified/briefed, who provides the assessment and analysis, and who makes the decision to
implement the tactic).

4. Determine tactics that could be implemented at these trigger points. Scripted triggers may appropri-
ately lead to scripted tactics and a rapid, predefined response.

Predicting every disaster scenario (and related key response strategies, actions, and tactics) is impossible,
but following these steps can help focus on key sources of information that act as indicators, and determine
whether or not the information supports decisions taken to implement (trigger) specific tactics. These four
steps form the basis of the approach taken in this report and will be expanded on in the toolkit with informa-
tion and examples for each major component of the emergency response system.
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Identify Key Response Strategies and Actions

Key point: In planning, organizations and other entities should first determine the response strategies and

actions that will be taken in response to an incident.

Rather than jumping straight into enumeration of indicators and triggers, it is valuable to first identify
key response strategies and actions, and then consider what indicators and triggers would be most helpful in
deciding to implement these response strategies and actions. Key response strategies and actions are deter-

mined by community plans:

e Agency/facility triggers into contingency care generally involve activation of facility or agency
disaster plans, which produces additional surge capacity that cannot be achieved in conventional
response (Barbisch and Koenig, 2006; Hick et al., 2008; Kaji et al., 2006). They are usually agency-/
facility-specific due to variability in facility size and resources.

e System-based triggers for coalition, region, or health care system situational awareness, informa-
tion sharing, and resource management should be established, for example, when more than one
coalition facility declares a disaster, when victims are taken to more than three hospitals, or when
staff, space, or supply issues are anticipated. There may be significant concordance between regions
and coalitions on these triggers, though geographic differences need to be factored in.

o  Cirisis care triggers tend to be based on exhaustion of specific operational resources that requires
a community, rather than an individual, view be taken in regard to resource allocation strategies.
Though the threshold may be crossed at an individual facility, it is critical that a system-based
response be initiated whenever this occurs in order to diffuse the resource demands and ensure
that as consistent a level of care as possible is provided. Most of these triggers will be consistent
between facilities and regions and will revolve around lack of appropriate staff, space, or specific
supplies. It is important to appreciate that an institutional/agency goal is to avoid reaching a crisis
care trigger whenever possible by proactive incident management (i.e., National Incident Manage-
ment System [NIMS], Hospital Incident Command System [HICS]), and logistics efforts in the
facility and region (EMSA, 2007; FEMA, 2013a).

A community may have many more triggers than those noted here that are incorporated in existing
emergency response plans (e.g., criteria for second alarm fire, indications for medical director notification,
VIP patient protocols). To avoid confusion, trigger discussions should be clarified within the specific opera-
tional context (e.g., “crisis care trigger”). Different communities and facilities will clearly have different
thresholds based on their resources, and thus similarity of triggers across communities and facilities cannot
be assumed; during an incident it is far more helpful to inquire or share details about the specific needs of
the facility rather than simply note that a trigger event has occurred (e.g., a circuit breaker trip does not tell
the building supervisor what the problem is, just that there may be a problem). Contextual information is

important to help frame the specific issue of concern.

INDICATORS AND TRIESBng National Academy of Sciences. All rights reserved. l


http://www.nap.edu/18338

Crisis Standards of Care: A Toolkit for Indicators and Triggers

Identify and Examine Potential Indicators

Key points: After an agency or a facility determines what actions or strategies are key to its responsibilities during
an incident, it should examine and optimize indicator data sources that inform initiation of these actions. Indicator
data may be categorized using two primary distinctions: predictive versus actionable and certain versus uncertain.
Predictive indicators cannot be directly impacted by actions taken by the agency/facility; actionable indicators are
under the control of the agency/facility. An indicator that is actionable for one agency may be predictive for another.
Certain data require less analysis before action; uncertain data require interpretation before action. Understanding

these characteristics of indicators helps inform decisions about how best to use them.

Indicators and triggers can lead to decisions to implement response tactics along two primary path-
ways. These two pathways are illustrated in Figure 2-1. One pathway begins with an actionable indicator
based on certain data, which could appropriately lead to a scripted! trigger and associated scripted (specific,
predetermined) tactics. Examples of this first pathway would be a hospital trauma team activation or a first
alarm response to report of a fire in a building. A second pathway begins with a predictive indicator based
on uncertain data, which would require additional analysis and assessment to reach a non-scripted trigger
decision and employment of non-scripted (variable) tactics. An example of this second pathway would be the
pathway leading to the declaration of an influenza pandemic. Regardless of the certainty of the data, each
pathway passes through a “filter” process in which information is analyzed, assessed, and validated. This pro-
cess occurs even in the context of certain data, although the filtering requirements are far less than for uncer-
tain data. The remainder of this section uses the figure as a basis for additional discussion of these concepts.

Indicator data may be categorized using two primary distinctions: predictive versus actionable and certain
versus uncertain.

Predictive indicators can be monitored, but cannot be directly impacted through actions taken within
an organization or component of the emergency response system. Examples include monitoring of weather,
epidemiologic data, or other such information. Data monitoring at more than one site generally yields
information that is predictive, and data monitoring in aggregate may be of use from a system coordination
viewpoint (e.g., epidemiology data that drive treatment decision making, system capacity in a large health
care system) rather than at the facility level, where data monitoring is less likely to yield information that is
not already evident to the providers.

In contrast, actionable indicators are under the control of an agency or a facility (and usually only action-
able at that level; the more these data are aggregated, generally the less specific and actionable they become).
Examples of these types of data are staffed hospital bed capacity, emergency department (ED) wait times,
and other operational data that may be affected directly by actions such as increasing staffed beds or activat-
ing call-back of personnel.

An indicator that is actionable for one agency may be predictive for another. For example, prolonged ED
wait times at a local hospital are actionable for the hospital itself, but they are predictive for the local public

health agency (as the agency cannot directly influence the indicator).

! In business and engineering, these are often referred to as programmed/non-programmed triggers. The committee believed that because
these terms did not have wide usage in the public and medical preparedness communities, they should be tied to the scripted and non-
scripted tactics for consistency and ease of understanding. See Box 1-5 in Chapter 1 for additional discussion about decision making in crises.
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Actionable Indicator Scripted 3 Scripted

(Usually Certain Data) Trigger Tactics
Outcome(s)
Predictive Indicator Non-Scripted Non-Scripted
(Usually Uncertain Data) Trigger Tactics

Monitor

FIGURE 2-1

Relationships among indicators, triggers, and tactics.

*Interpret indicators, other available data, impact, and resources—this may occur over minutes (e.g., developing an initial response to a fire) or days (e.g.,
developing a response to the detection of a novel virus).

NOTE: In this figure, an indicator is comprised of either certain data, sufficient to activate a trigger, or uncertain data, which require additional analysis
prior to action. It is important to note several characteristics that may be helpful in shaping planning:

e All actions require at least minimal validation of data or processing of data—the triangle at the center of the figure shows the relative amount of
processing expertise and time required (i.e., the thicker base of the triangle represents more processing required).

e Indicators that are actionable typically involve certain data that can lead to scripted triggers that staff can initiate without further analysis (e.g., if a
mass casualty incident involves >20 victims, the mass casualty incident [MCI] plan is activated).

e Indicators that are predictive (e.g., epidemiology data) typically involve uncertain data that require interpretation prior to “trigger” action.

e The smaller the community or the fewer resources available, the more certain and scripted the triggers can become.

e Thelarger the community (or state/national level) and the more resources available, the less certain the data become as they do not reflect significant
variability in resource availability at the local level—thus, the more expert interpretation is often required prior to action (e.g., state level data may
reveal available beds, but select facilities and/or jurisdictions may be far beyond conventional capacity).

e The larger or more direct the impact, the more certain the data (e.g., when the tornado hits your hospital, there is no question you should trigger your
disaster plan and implement contingency or crisis care tactics as required).

e Scripted triggers are quickly implemented by frontline personnel with minimal analysis—the disadvantage is that the scripted tactics may commit
too few or too many resources to the incident (e.g., first alarm response to report of a fire in a building).

o Non-scripted triggers are based on expert analysis rather than a specific threshold and allow implementation of tactics that are tailored to the
situation (non-scripted tactics). Trigger decisions may be based on expertise, experience, indicator(s) interpretation, etc., and may be made quickly
or take significant time based on the information available.

e Ongoing monitoring and additional analysis of indicators will help assess the current situation and the impact of the tactics.

The data on which indicators are based may be cerzain (requiring less analysis) or uncertain (requiring
interpretation prior to action). Most predictive indicators tend to be based on uncertain data, though in some
cases enough certain data are provided to make immediate decisions (e.g., tornado directly hits a hospital).
Actionable indicators usually are based on certain data. It is important to note that decision making in crises
often requires acting on uncertain information. The fact that information is uncertain means that additional
assessment and analysis may be required, but this should not impede the ability to plan and act.

The utility of the indicator should be considered separately from the utility of the available data; for
example, while bed availability may be a useful indicator, the available data in a community may not be
useful if they are of poor quality. Indicator and data limitations are discussed further below. When data are
required to make decisions, the following issues may help frame higher-level or interagency discussion. The

discipline-specific discussions later in the report provide more specific key questions.

e  What are the key agency decisions and actions relative to disaster declarations and entering crisis

standards of care?
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e  What is the rationale for the use of data to inform these decisions and actions?

e  When are data needed (prior to the incident, during, or both)?

e Are the data currently available? (If not, how easily are they gathered and reported? If so, from
what source, and how timely are the data?)

e Will the data be accurate? (E.g., do data rely on active data entry, or are they passively collected
from electronic systems such as electronic medical records? Are they being reported the same way
from all entities?)

e How will the data be collected/used/shared/processed/analyzed (including consideration of issues
of proprietary information, concerns about the ability of state agencies to “take” reported assets,
etc.)?

e How do the data drive actions? If the data do not affect agency/facility actions, they likely are
not worthwhile collecting unless they are of greater benefit to public health in aggregate (and the

facility will receive feedback on the information provided).

Determine Triggers and Tactics

Key points: After an agency or a facility has determined potential indicators, the facility or agency should identify
trigger points and actions that should be taken when the trigger is reached. This includes considering the extent to
which the indicators need to be analyzed prior to action and determining whether scripted (predetermined) trig-
gers and tactics are appropriate or whether the triggers should be non-scripted and customized to the situation. If is
important to strike a balance between enabling quick action when time is of the essence, but not “overscripting” when
time will allow the tactics to be more closely tailored to the situation. It is also important to define who is notified

about indicators, who analyzes the indicator data, and who can act on that information.

This section discusses the analysis, assessment, and validation of indicators, and outlines considerations
for determining whether there are scripted triggers and tactics that can be employed, or whether the triggers

and tactics should be non-scripted and incident-specific.

Analyze, Assess, and Validate

All data require some validation or interpretation, however minimal, prior to activating a trigger based on
the data. This may be as simple as understanding the reliability of a data feed, making a phone call to con-
firm, or asking additional questions of a 911 caller. Some data require significant validation. For example, an
indicator of gastroenteritis in a community that achieves a threshold may require significant epidemiological
investigation just to determine whether the presence of disease in the community is a valid indicator of a
sentinel event, or simply represents a coincidence or normal variant.

For no-notice disaster incidents, the initial indicator is often a 911 call reporting a mass casualty inci-
dent, and all that remains is determining a threshold for the dispatcher to trigger the mass casualty plan for
the agency. For slow-onset (e.g., pandemic, flood, hurricane) incidents it may not be as simple, and multiple
factors may have to be considered when weighing decisions about clinical care, hospital evacuation, etc.

Defining who analyzes and can act on the uncertain data (and how the indicator comes to their atten-

tion) is very important. These personnel should have sufficient expertise to consider resources available, time
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of day, etc., in making their decision—for example, a hospital physician with authority to activate the facility
disaster plan hears that a tornado has touched down somewhere in the community. In a large community
with multiple hospitals, no disaster plan activation may be needed on a Tuesday at 3 p.m., for example, but
if media reports show major damage and it is Saturday evening, the trigger for the hospital disaster plan
should be pulled.

Scripted and Non-Scripted Triggers

Indicators that provide rationale for informed decision making may lead to the ability to set thresholds for
analysis or trigger actions. The following questions are useful to consider for each indicator that is considered

relevant to agency/facility actions:

e Is there a relevant trigger threshold for this resource/category?

e Isit based on an incident report, or based on resource use/capacity?

e Is it predictable enough to act as a trigger?

e How often will the trigger threshold be reached? (If the trigger threshold is rarely reached, a certain
degree of oversensitivity/overresponse is appropriate.)

e What actions are required when the trigger is reached (activation of disaster plan, opening of EOC,
triage of resources)?

e Are these actions congruent with other agencies/facilities in the area? (Triggers will not be identi-
cal due to differences in facility/agency resources, but the actions taken should be congruent—see

further discussion below.)

It is important to strike a balance with triggers of taking appropriate action, but not to “overscript”
triggers when time is not of the essence. An example of this can be seen in the decision taken by the World
Health Organization during the 2009 H1N1 pandemic. They chose not to declare HIN1 a pandemic for
some time, even though it met all of the established criteria. They withheld the declaration because of the
limited severity of the disease (Garrett, 2009; WHO, 2011). This can create confusion and inconsistencies,
and thus a range of response options should be specified when the actions taken require a level of analysis,
and the impact and data are less certain.

Triggers may be scripted or non-scripted; Table 2-2 presents a comparison of the properties of each type
of trigger. Scripted triggers are very helpful when time is of the essence. They are usually based on informa-
tion that is certain enough for frontline personnel to take action without significant analysis. For example,

checklists and standard operating procedures may specify scripted “if/then” actions and tactics such as

e Fire on a hospital unit = evacuate patients to adjacent smoke-free compartment
e  Mass casualty incident (MCI) involving more than 10 victims = activate EMS MCI plan

e  Health alert involving novel illness = notify emergency management group

The disadvantage of scripted triggers is that they sometimes will not match the resources to the incident
well. Scripted triggers should be designed in a conservative fashion so that they are more likely to over-

commit, rather than undercommit, resources relative to the scope of the incident. This is acceptable when
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TABLE 2-2
Properties of Scripted and Non-Scripted Triggers

Scripted Non-Scripted

Actionable (or select Predictive (rarely actionable,
predictive indicators, especially when multiple data
Indicator usually in extreme incidents) streams or unclear impact)
Data Certain Uncertain
Analysis Minimal Significant
Simplicity Yes No
Speed Yes No?
Tactics Scripted Non-scripted
Demand/resource matching No Yes

2 Though processing time may be brief, depending on the situation.

the activation is rare, and if delay has a high potential to have a negative impact on life safety. The more
often the trigger is used, the more refinement is required so the scripted tactics better match resources to
the historical incident demands. It is important to note that the trigger action may simply be that a line
employee provides scripted emergency notifications to a team or an individual that will then determine
further actions (rather than the trigger activating the actual response actions). Box 2-2 provides an example
of how a medium-sized health care coalition region might approach determining a dispatch-based scripted
trigger threshold for activation of disaster plans.

Non-scripted triggers are more appropriate when at least one of the following is present:

e There is time to make an analytical decision (e.g., usually 7of no-notice, or at least some processing
of information required);

e  Multiple indicators are involved,

e Demand/resource analysis is required;

e Tiered response is possible which can tailor the resources to achieve the desired outcome(s)
(demand/resource matching) and does not introduce unacceptable delay; and/or

e Expertise is required to interpret the potential impact of the indicator.

Scripted and Non-Scripted Tactics

Facility-level crisis care triggers should activate resources and plans rather than specific actions (e.g., not
automatically implement triage of resources). For example, though no available ventilators may be a crisis
care trigger, it does not mean that ventilator triage should immediately commence. The trigger action should
reflect that incident command should immediately work with subject matter experts, logistics, and support-

ing agencies to determine

e Time frame for obtaining additional resources;
e Potential to transfer patients to facilities with ventilators;
e  Utility of bag-valve ventilation or other potential strategies; and

e Process for triage of resources if appropriate.
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BOX 2-2
EMS Example Dispatch-Based Scripted Trigger Threshold

This table provides an example of how a medium-sized region might approach
determining a dispatch-based scripted trigger threshold for activation of disaster
plans. It is not all-inclusive and does not reflect specifics of all jurisdictions. School
bus, wheelchair, and other vehicles may need to be included. HAZMAT and other
complicating factors may change assumptions. Regulatory and other processes may
need to be addressed when activating a mass casualty incident (MCIl) plan. These
calculations are provided as an example only.

Agency Region
Emergency medical services (EMS) units staffed 15 200
EMS units unstaffed 2 15
Mass casualty incident (MCI) buses (0} 2 (20 patients per bus)
Private basic life support (BLS) units (0} 12

Assumptions:

e Day and night staffing and delay time to staff unstaffed units may have to
be factored in

e Unit hour utilization data show 1/3 of units on average are available at a
given time = 5 units agency, approximately 60 units regionally

e Other agency units should be able to clear within 45 minutes =10

e Each ambulance can transport two patients in a disaster

e Round-trip time = 45 minutes per unit

Agency capacity of 44 patients in first 90 minutes—but initial capacity of 10—
second wave of transports depends on mutual aid to respond or backfill usual calls.

Regional capacity approximately 120 patients in first 60 minutes (assumes longer
response time for mutual aid units). With activation of disaster plan + 40 for MCI buses
+ 24 for privates = 164 patients/45 minutes after first 45 minutes (assume activation
time for MCI buses and private units, and MCI bus turnaround time 90 minutes due
to longer loading/unloading time).

Thus consider >10 significantly injured victims as trigger for agency disaster plan
and >125 patients trigger for regional plan (would exceed ability to address with
simple mutual aid response).

De Boer defines a “Medical Assistance Chain” from medical rescue to medical
transport and hospital care where for EMS capacity is estimated by N x S / C. N is
number of injured, S is severity (nonambulatory), and C is transport capacity. This con-
struct may be helpful to frame discussion around transport methods and resources
(de Boer) and has been refined by Bayram and colleagues—both of these theoretical
frameworks include potentially valuable considerations for hospitals as well (Bayram
and Zuabi, 2012; Bayram et al., 2012; de Boer, 1999).

In a longer-duration incident, conditions of contingency and crisis are likely to fluctuate across multiple
variables, specifically time, disciplines, and resources. For example, EMS agencies during nighttime hours
may be operating under contingency or even conventional response conditions, but during daytime peak

hours they are consistently applying crisis care tactics. Another example in hospitals or the outpatient setting
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may be encountered when an organization faces initial limitations of basic supplies, followed by later restric-
tions in staff availability. The importance of specific triggers under these dynamic conditions becomes less
relevant, as the resources available are used to their maximum benefit in the context of an ongoing incident
management process. New and incident-specific triggers may be created during this process if required (e.g.,
if flood crest forecast exceeds 20 feet, commence facility evacuation) and are always best if advance planning

can be implemented based on a Hazard Vulnerability Analysis.

Education and Training

Key point: Implementation of actions depends on the level of training and authority and requires appropriate

education.
All of the following groups must be integrated into CSC planning and response:

e Frontline employees: Awareness—actions should be scripted at specific thresholds and be made as
concrete as possible (e.g., activate EMS disaster plan for MCI involving >10 victims). Awareness
may also be an appropriate goal for elected officials and executive officers.

e Supervisors: Knowledge—initial triggers and tactics should be scripted, but with some flexible
interpretation of the trigger threshold (disaster declaration for hospital by nursing supervisor or
ED physician) and perhaps simple, phased-response options.

e  Managers/directors: Proficiency—trigger should be scripted for notification and activation of
incident management process, but tactics can be non-scripted and based on expert analysis of the
situation with subject matter expert input. This often requires regional/coalition consistency and

coordination (e.g., decisions about how to manage limited availability of N95 masks).

Return to Conventional Care

Key point: As conditions improve, it is important to plan and watch for indicators that the system can move back

toward conventional care status.

Indicators of return to conventional care may be incident-specific and not included in an agency’s usual
data or list of indicators. Examples of these indicators are listed in the discipline-specific tables in the toolkit

section and may include

e Decreasing call volumes or demands for services;
e Restored systems (utilities, etc.); and

e Decreasing use of hotlines, dispensing sites, alternate care centers, etc.

These variables may fluctuate over the course of a disaster response, as noted in the EMS example
above—so return to conventional may be temporary or episodic. Return to conventional care status is not

the same as recovery, although it may be an indicator of transition into the recovery phase. Recovery implies
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a more permanent return to normal operating status and the restoration of the impacted systems and com-
munities. Thus, demobilization of resources should not be dependent on scripted triggers because a return
to conventional operations or a decrease in volume of hotline calls or other markers may be temporary, and
may be affected by high-profile illness deaths, or other factors.

A more difficult decision-making process occurs when the resources that are supplied to the disaster
area provide more resources than were present prior to the incident (e.g., critical care services after the Haiti
earthquake, or unified health, medical, mental health, and social work support at shelters for disaster vic-
tims). The decisions to withdraw these resources can be difficult, and especially in these cases, thresholds for
demobilization should be considered early in the incident; every effort should be made to provide services
that can be sustained after the departure of the assets (Kirsch et al., 2012; Subbarao et al., 2010).

INDICATOR LIMITATIONS AND ISSUES

As the discussion above makes clear, the use of indicators and data is not always straightforward. This sec-
tion briefly presents a number of limitations and issues associated with indicators that stakeholders should

keep in mind when developing plans for indicators and associated triggers.

Accuracy

Key point: Indicators are only as valid as the accuracy of the data being considered.

If the data are bad (outdated, not accurate—due to not having the same understanding of what to report
or poor data entered—or simply not reported), then they cannot inform good decisions. As noted above,

validating data before acting is important, even if this step is done very quickly.

Reporting Data in a Dynamic and Complex Environment

Key points: When developing and using indicators, it is important to be aware of the “rules of reporting,” of

naming conventions, and that the data are being reported in a dynamic and complex environment.

The “rules of reporting” used and the naming conventions applied during an incident may affect the
value of indicators. For example, only a few intensive care beds may be available in a given city, but by activa-
tion of surge plans, many more beds may be made available just by staffing currently unstaffed beds or using
postanesthesia care units (Devereaux et al., 2008; Rivara et al., 2006; Sprung et al., 2010). Or zero ventilators
may be listed as available, but this may not consider the availability and use of transport ventilators, anesthe-
sia machines, or other resources. So, even certain numbers based on actionable data do not necessarily yield
scripted triggers for crisis care (though for both of these examples, reaching such a threshold should still
prompt action to assess and address the situation, as these are still relevant predictive indicators of system
capacity problems, and proactive management decisions are strongly preferred to reactive ones made when
there is no option left but crisis care). Who is alerted in these situations, performs this analysis, and decides

whether to initiate a trigger based on the information is a key component of agency/facility plans. When
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indicators are compared or aggregated, the definitions must be the same: If, under “beds available,” one juris-
diction counts unstaffed beds and another does not, or if critical access hospitals list monitored beds in the
“ICU” category, the dataset is far less useful.

Similarly, it is important to be aware of the dynamic environment in which data reporting is occurring.
Even in data-sharing systems that are considered to provide “real-time” data to support situational aware-
ness and crisis decision making (examples are discussed below), there is an important caveat. In each of
these systems, there is a time lag between acquiring primary data points, verification of the data received,
and reporting that information. Many emergency operations centers and health care coalitions are maturing
to the point of developing an information clearinghouse function that can serve to collect and collate such
information, but the reporting must be recognized as representing static data points in what is very often
a very dynamic environment. This can be illustrated using the same “bed reporting” example used above.
The description of actual bed numbers in a preincident collection of data usually reflects either licensed or
“staffed” beds (conventional surge response), but not what might be available under contingency or crisis
response (DeLia, 2006). For example, intensive care units (ICUs) that run at or near capacity most of the
time will only ever report a few beds under conventional (preincident) conditions. But if an incident, sudden
or not, were to occur, additional ICU beds located in shuttered units, surgical recovery, or “step-down” units
would all be quickly available (assuming staff would also be rapidly mobilized to support the care of patients
in these areas), and selected patients would be moved out of ICU beds to intermediate care areas. The
information that the local and state authorities choose to gather should be best oriented toward functional
reporting, rather than resource reporting, whenever possible. For example, functional capability regarding
health care facility response may include reports not just of “beds,” but the resources that accompany the

placement of patients in those beds—specialized staff, necessary equipment, supplies, and pharmaceuticals.

Separating Signal from Noise

Key point: In considering a data source as an indicator, it is important to consider whether it is feasible to extract
actionable information or detect an evolving event from the data source.

For some indicators, separating signa/ from noise (i.e., detecting actionable information or characterizing
an evolving event amid standard variability in large and complex sets of data) can be challenging, particularly
for incidents that develop slowly, such as a pandemic influenza. Boxes 2-3 and 2-4 discuss the promise and
perils of using technology, modeling, and social media to predict and detect a surge in demand in real-time.
Box 2-3 discusses modeling to predict and detect surge in hospitals, and Box 2-4 discusses these issues as

related to influenza pandemic.

Time Required for Reporting

Key point: Automating information exchange and focusing on key information that drives actions will help

reduce the demand on staff time during a response.

Requests for resource information is often a distraction from response efforts, or may end up serving as

an unintentional drain of limited staff-hours available to attend to specific requests. The less value the facility
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or agency sees in reporting the data, the less likely the data will be timely or accurate. Automating informa-
tion exchange, where key data can be pulled or pushed without having to use significant human resources
to prepare such data, would help avoid this concern. This issue would be addressed in information-sharing
systems by ensuring the interoperability of the data captured by these systems, and by minimizing differ-

ences in vendors and proprietary systems that interfere with the exchange of key information.

SYSTEMS-LEVEL CONSIDERATIONS FOR INDICATORS AND TRIGGERS

Key point: Integrated planning among all major components of the emergency response system is critical for an

effective and coordinated response.

This section outlines system-level considerations for indicators and triggers; Chapter 1 provides addi-

tional discussion of the systems approach to catastrophic disaster response.

Use of Indicators and Data at Different Levels of the Emergency Response System

Key points: Data that may be very actionable at the agency or facility level may be only of limited use in regional

aggregate. Data that are valuable at one tier of the medical response may not have immediate value at another level.

Bed occupancy and other data that may be very actionable at the agency or facility level may be of only
limited use in regional aggregate, especially when facilities are disproportionately affected (e.g., children’s
hospitals) and these stresses are not reflected in overall system data or shared among the health care coali-
tions statewide. However, all data do not have to be used for indicators and triggers in order to be valuable.
The data may still have significant value, particularly for overall system capacity monitoring during an inci-
dent. Those responsible for regional- or state-level assessment and monitoring should understand that most
of the data available to them will be predictive, and that their indicators and triggers may be different from
those for the local community. Regional entities, particularly those elements that serve as the command and
control function for health care coalitions, such as the Regional Medical Coordination Center, must also
assume the role of ensuring the timeliness and validity of data provided (Burkle et al., 2007). In this manner,
the coalition serves the important function of providing a clearinghouse for vetting and exchanging useful
information.

Data that are valuable at one tier of the medical response may not have immediate value at another level.
For example, during the 2009 H1N1 pandemic, King County, Washington, collected a 30-item dataset on
intensive care patients with influenza (King County et al., 2009). These data for the most part would not aid
the facility response and would be of limited utility at the community level. However, had the same data been
collected in real time statewide or nationwide and analyzed by subject matter experts, it might have provided
critical treatment information for future cases that could have been shared nationally to influence the overall
response. This is why stakeholder collaborative discussion is critical to understanding what data are useful at
what level, and requires commitment to supplying the data according to the documented needs and use.

Agencies and facilities supplying data should have a clear understanding of who can access their data,

how the data are used, and how the agencies and facilities will benefit by providing the data. In some cases,
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BOX 2-3
Promise and Limitations 1: Hospital Surge Capacity

Extensive work has been done on recognizing and forecasting emergency department
(ED) daily surge and crowding (Schweigler et al., 2009; Wiler et al., 2011). Although the
emergency and trauma care system is often stretched and temporary surges may exac-
erbate issues such as chronic ED crowding, boarding, and ambulance diversion, and may
stress resources and staff, hospitals generally maintain usual standards of care during
these times (IOM, 2007a,b). It is recognized that the use of the term surge capacity in
mass casualty incidents is not equated with daily variations in ED volume, although there
may be some relationship (Davidson et al., 2006; Handler et al., 2006; Jenkins et al.,
2006). One key problem has been extrapolating factors to daily fluctuations in patient
surge—for which there are good data—to disaster situations, where the data are sparse.

Unfortunately, although there is some increasingly useful information about how ED
throughput is affected by other factors such as inpatient capacity and rate of presenta-
tion, it is clear that many interdependent variables exist, and that daily management of
surge is not disaster (and certainly not catastrophic disaster) modeling (Jenkins et al.,
2006; McCarthy et al., 2008).

Handler and colleagues (2006) proposed 13 potential data points for studying surge
capacity, though this was expert opinion-based and these data points have not been
tested for validity. They recognized the deficit of data that are available and can be
shared, concluding that they recognize

the need to make data available to clinicians, administrators, public health officials, and in-
ternal and external systems; the importance of real-time data, data standards, and electronic
transmission; seamless integration of data capture into the care process; the value of having
data available from a single point of access through which data mining, forecasting, and mod-
eling can be performed; and the basic necessity of a criterion standard metric for quantifying
surge capacity. (Handler et al., 2006, p. 1173)

Seven years after these conclusions were published, no progress has been made toward
these goals.

Furthermore, there are really three types of surge that require different assumptions
and responses (Jenkins et al.,, 2006):

1. Large numbers of patients presenting over a brief period;

2. Sustained increases in volume; and

3. Small numbers of patients with extensive demands for complex, resource-intensive
specialty services.

Most of the modeling that is helpful operationally for hospitals revolves around the first of
these types of surge. The rate of ED arrivals has been discussed as a key metric (Bayram
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et al., 2011; Bradt et al., 2009; Hirschberg et al., 2005) and daily marker (McCarthy et al.,
2006) of surge, though it is clear that inpatient capacity has a significant effect as well,
causing efficiency to decrease as census increases (Asplin et al., 2006).

There seems to be some modeling concordance around 15 seriously injured patients/
hour (or ED beds/3.75) as being severely stressful on a trauma center (Bayram et al.,
2011; Hirschberg et al., 2005), which aligns with work by de Boer (1999) that estimated
2-3 patients/100 hospital beds/hour could be accommodated with hospital disaster plan
activation. Notably, this rate carried over 6 hours approximates 20 percent of hospital
bed capacity for most centers, which is consistent with Israeli planning targets (lsrael
Ministry of Health, 1976; Kosashvili et al., 2009; Tadmor et al., 2006) and accommodates
the vast majority of mass casualty incidents. See Peleg and Kellermann (2009) for
additional information on Israel’s system for hospital surge capacity and for notifying
hospitals about the approximate number and type of casualties to anticipate.

Some relevant time-phase work has been done with data from bombings and other
no-notice mass casualty incidents, where 50 percent of the victims presented to hos-
pitals within the first hour and the vast majority within 3 hours (CDC, 2003, 2010). This
may be helpful as the hospital command center opens to provide some assumptions
about what degree of resources may be required over what span of time.

Significant variation for calculating inpatient numbers and capacity also has been
noted, depending on how beds are counted, reinforcing that data may be falsely alarm-
ing or reassuring (Delia, 2006; Schull, 2006). Determining the impact that longer-term
incidents may have is also very difficult because the modeling for pandemic influenza
ranges from minimal to catastrophic impacts on the health care system. Nevertheless,
some evidence shows that efficient use of beds within a regional system may save lives
in @ major disaster (Kanter, 2007) and that these types of coordinated efforts at the
coalition and state levels are worthwhile and can make a difference.

Data on “surge discharge” is improving, with several articles reflecting the ability to
discharge 30 to 60 percent of patients (Challen and Walter, 2006; Kelen et al., 2006,
2009; Satterthwaite and Atkinson, 2012). These percentages may vary depending on
the patient population and size of the facility, but surge discharge clearly represents
a critical part of hospital surge response. Hospital planners should have a good idea
about baseline capacity that can be generated for their facility and have a plan to rap-
idly implement these techniques. Improved electronic health records systems may allow
anticipated discharges or potential discharge status to be reflected on a daily basis,
greatly facilitating decision making in a disaster.

As hospitals gain experience with incidents such as the 2009 HIN1 pandemic, they
can determine how those historic volumes were managed and apply these metrics and
strategies to future incidents. As electronic records systems grow more robust, passive
data analysis and submission to central databases may allow the development of much
better predictive modeling that can account for disaster demands as well as daily de-
mands. Regional and state agency stakeholders should look for opportunities to partner
with hospitals in these areas of meaningful use of encounter and clinical data.
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BOX 2-4
Promise and Limitations 2: Pandemic Influenza

Traditional influenza surveillance programs are conducted by the Centers for Disease
Control and Prevention (CDC) primarily to gain an understanding of the nature of the
influenza viruses, extent of disease activity, current impact on hospitalizations, and mor-
tality (CDC, 2012b). FluView, a weekly influenza surveillance report that provides data on
national and regional levels with a lag of 1-2 weeks, is produced from these data (CDC,
2013).

In recent years additional data streams and modeling have been used to supplement
traditional surveillance, including pharmacy sales, calls to emergency services, work or
school attendance, insurance and billing claims, search data, social media, telephone
medical hotlines, and websites specifically aimed at providing information regarding the
severity of symptoms and recommended care to seek (e.g., Espino et al.,, 2003; IOM,
2012b; Kellermann et al., 2010; Koonin and Hanfling, 2013; Magruder et al., 2004; Price et
al., 2013; Rolland et al., 2006). This box discusses some of the issues related to mining
non-traditional sources of information to guide decision making along the continuum
of care (for more extensive reviews of syndromic surveillance system usage, benefits,
and limitations, see, for example, Buehler and colleagues [2008, 2009] and IOM and
NRC [2011]). Novel approaches offer the potential to provide earlier detection, demand,
and severity forecasting, and faster surge detection. Much of this work has been done
on influenza, but could be applied to other slow-onset situations, though [it] would not
likely be as helpful for no-notice incidents.

Geographic information system-based mapping tools (Google Earth) combined with
other data inputs, including social media crowd-source reporting, are also being used to
enhance the ability of response agencies to build a picture of what is occurring closer
to real time (e.g., Brownstein et al.,, 2009, Schmidt, 2012). Projects such as HealthMap
(2013), founded by a team of researchers, epidemiologists, and software developers at
Boston Children’s Hospital in 2006, serve as an example of using available online sources
to monitor disease outbreaks and provide real-time surveillance of emerging public
health threats. MedMap (ASPR, 2013) is another tool, available to local, state, and federal
public health and emergency health care response agencies. It is intended to develop a
common operating platform for shared health care system resource information, which
can be layered onto other response and demographic information data. This can be
used to improve situational awareness and the decision making that follows from the
availability of such information. It allows for the visualization of special data, with inputs
and data point assessments determined by the user of the system, tailoring information
inputs to those that are most likely to help inform decision making during large-scale
incidents.

The most prominent Web data mining effort is Google Flu Trends (GFT) (2013).
Other examples include monitoring and soliciting Twitter users to track disease activ-
ity (MappyHealth, 2013; Sickweather, 2013; Signorini et al., 2011) and active data entry
programs for individuals such as Flu Near You (2013).

GFT, which is the most studied of the Web data mining efforts, illustrates some of
the promise and peril with these novel data sources. GFT estimates prevalence from
search engine queries for flu-related terms (GFT, 2013). In many cases, GFT estimates
have closely matched estimates derived from the traditional surveillance efforts led by
CDC, and can be delivered 7-10 days faster (Carneiro and Mylonakis, 2009; Ginsberg
et al., 2009; Polgreen et al.,, 2008). However, in the 2012-2013 influenza season, GFT’s
estimate of the peak was nearly double the CDC'’s estimate based on traditional surveil-
lance data (Butler, 2013). GFT also underestimated influenza-like illness (ILI) at the start
of the 2009 Influenza A (HIN1) pandemic, requiring an algorithm tweak (Cook et al.,
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2011). Other work has suggested that while GFT may correlate well with ILI rates, it may
not correlate with actual influenza virus infections (Ortiz et al., 2011). GFT algorithms will
undoubtedly continue to evolve (Butler, 2013).

Dugas and colleagues (2013) developed an influenza forecast model based on easy-
to-access data that are available in real time, including at individual medical centers.
They also incorporated GFT meteorological and temporal information. The best model
was able to predict weekly influenza cases within seven cases for 83 percent of estimates
for a large urban tertiary center emergency department (ED) in Baltimore. This model
may help guide prediction of surge response, but additional evaluation is needed on gen-
eralizability. It also remains vulnerable to mismatches between the GFT and traditional
surveillance data.

To date, GFT has been used primarily to spur increased vigilance, further investigation,
and collection of direct measures, and not as a basis for operational actions (Carneiro
and Mylonakis, 2009; Ginsberg et al., 2009). City-level GFT data have been shown to cor-
relate with both positive influenza test results and the volume of ED visits with ILI (Dugas
et al.,, 2012), and may offer some promise in forecasting. The GFT data also correlated
well with certain ED crowding measures for pediatric patients and moderately for low-
acuity adult patients, but not for higher acuity adult patients. GFT is susceptible to false
alerts caused by increased queries due to media attention, for example, but because GFT
correlated with ED visits, it may still be useful for surge planning even if the increase is
due to enhanced concern rather than an actual increase in influenza prevalence (Dugas
et al.,, 2012).

Temporal relation between ED visits and contact with telehealth lines are other ex-
amples of indicators. In Ontario, Canada, call volume to Telehealth Ontario showed that
increases in call volume correlated with increases in discharge diagnosis data for respira-
tory illnesses (van Dijk et al.,, 2008). Telehealth Ontario data are available electronically
in near real time. Additional modeling work found that Telehealth Ontario call volume
data can be used to estimate future ED visits for respiratory illness at the health unit
level, of which there are 36 in Ontario (Perry et al., 2010). Forecast accuracy was better
for health units with a population of more than 400,000. An important limitation is that
if the hotline is promoted or referenced in the media, the model predictions may not be
accurate because they are tied to prior ED visits.

Other efforts have been made to develop statistical models that predict the sever-
ity of the influenza season based on sequence and serological data (Wolf et al., 2010).
This study found that these types of data could be used to predict severity. Because
the scale of this model is North America, geographically, and based on an entire season,
temporally, this type of model may have promise for informing vaccine selection and
manufacturing; however, at this point it is unlikely to be useful for operational planning
at the health system, organization, or agency level.

The methods and models discussed above show the potential promise of novel tech-
nigues and modeling for earlier detection, severity prediction, and demand forecasting.
These underlying algorithms and models will undoubtedly continue to improve. However,
at this point these are probably not a source of information that could be used as indica-
tors and triggers to drive operational planning and decision making. Furthermore, the
application is limited to slow-onset diseases with high prevalence across large popula-
tions. Currently most work is focused just on influenza, and outputs are subject to signifi-
cant error. A final gap is that the United States has no system to share standard clinical
information sets and no way to have clinicians collaborate electronically to gather rapidly
evolving best practices in real time. Hopefully this can be addressed through official and
unofficial channels in advance of the next pandemic or severe seasonal influenza year.
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it may be necessary to aggregate data in reporting to avoid singling out organizations or entities, or necessary

to specify which offices at a health department have access to the data.

Utility by Jurisdiction Size

Key point: The utility of specific indicators will vary significantly by jurisdiction.

In many urban areas, even large numbers of simultaneous casualties (e.g., the 2013 bombing in Boston,
Massachusetts) or catastrophic community damage (e.g., the 2013 Moore, Oklahoma, tornado) do not
require implementation of crisis standards of care because of the resiliency within the area emergency
response systems. Because of the scale of resources available in urban versus rural settings, many indicators
may be of limited utility in rural areas. For example, bed counts at critical access hospitals are not likely to
yield much useful information if that is the only reasonable destination for EMS transport units. A recent
survey found that 95 percent of rural facilities would be overwhelmed by 10 patients with serious injuries,
which was consistent with the EMS estimated response capability (Furbee et al., 2006; Manley et al., 2006).
However, due to this paucity of resources, it may be even more critical to be able to develop scripted trig-
gers and tactics that can enable assistance to be mobilized without delay by line personnel (dispatchers, first

responders, etc.) and thus support response with available resources and early mobilization of mutual aid.

Goals at Different Levels of the Emergency Response System

Key point: Different types of indicators may be most valuable at different levels of the system.

Because of the dynamic and complex environment in which information is being collected and shared,
as described above, it is valuable to focus on a few key system indicators, rather than trying to monitor
“everything at once.” This section outlines the types of indicators that may be most valuable at different
levels of the system.

Due to fluctuations during the incident among conventional, contingency, and crisis care, and the cat-
egories (space, staff, supplies) that can be affected, it can become challenging at the regional level to keep
this information current. It may be most relevant at the regional health care coalition level to keep track of
capacity issues—examining whether hospitals are implementing crisis surge response care plans or whether
EMS calls are being deferred. Consideration for keeping track of specific supply/staft issues in relation to
requests for assistance may be most beneficially oriented toward specific lifesaving resources that are in short
supply (e.g., ventilators).

The regional or coalition goal is to support transition and response to maintain enough balance in the
system so that individual facilities/agencies are providing consistent levels of care, even though there may
be daily and shift-based fluctuations across the system. The facility goal is to stay out of crisis care as much
as possible—for example, a patient is triaged away from mechanical ventilation (crisis) due to lack of com-
munity resources, but if a ventilator is available at another facility the patient may be bag-valve ventilated
during transfer there (contingency). If the patient is still alive when a ventilator becomes available, he/she

would receive that “conventional” resource.
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The state goal is to ensure that a consistent level of care and common decision-making strategies are
provided in the jurisdiction, including identification of additional support, and coordinate with surround-
ing states to reduce interstate variability as much as possible. For noncontinguous states and territories,
coordination with other states may not be feasible or considered high priority because they are far away, and
assistance may take hours to arrive and prove logistically challenging. In certain situations (e.g., multistate
incidents), however, aid may be most effectively sought from the state that suffered the least damage or has
the most resources, or from other partners (e.g., Department of Defense [DoD] or private entities) rather

than via usual adjacent partners. Planning discussions should reflect some of these variables.

Information Synthesis and Sharing

Key points: Information sharing and synthesis is critical to responding to a catastrophic disaster. Addressing
potential barriers to the flow and movement of such information, both real and perceived, is a critical first step in
preparing for the development and use of indicators and triggers needed to help guide the response to the implementa-

tion of crisis standards of care.

In the context of catastrophic disaster incidents—which, by their very definition, will entail local,
regional, state, tribal, and federal response—the access to information and the ability to share such informa-
tion across these jurisdictional domains will be critically important to a successful response. Although no
surveillance system can ever be counted on to “make the diagnosis” in the case of a bioterror agent release,
these systems will provide important situational awareness information and can help to develop the charac-
teristics of an ongoing incident that will be very useful to the emergency response community. Examples of
existing surveillance systems are discussed below. Addressing the potential barriers to the flow and move-
ment of such information, both real and perceived, is a critical first step in preparing for the development and
use of indicators and triggers needed to help guide the response to the implementation of crisis standards
of care.

Important here is the recognition that a wide variety of information will be needed by the many elements
of the emergency response system, not all of which will be accessible or available to all of the response disci-
plines. As discussed in Chapter 1, emergency management is in an excellent position to coordinate efforts of
EMS, hospitals, and public health using the Emergency Support Function (ESF)-8 framework. Efforts to
synthesize the available information, using the emergency management-led jurisdictional EOC, along with
the use of a medical information clearinghouse concept, will be of significant value. For example, stressors
emanating from one single incident may be seen across the entirety of the emergency response system. Taken
alone, this information may not be as meaningful. A law enforcement concern about increasing civil unrest
may come into focus only after it is recognized that there is a disease outbreak in one particular demographic
group, leading to subtle but important population-based behavioral expressions of concern. The synthesis
of such information will be most evident in communities that employ the use of multiagency coordination
(MAC), which is “a process that allows all levels of government and all disciplines to work together more

efficiently and effectively,” often implemented using a Multiagency Coordination System (FEMA, 2013b).
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Examples of Existing Data-Sharing Systems

Key point: Existing data sources and data-sharing systems can be leveraged for the development and use of indicators
and triggers.

Many data-sharing systems have been developed and implemented by state and federal governments
to help ensure prompt detection of incidents and aid in decision making and resource allocation during
large-scale public health emergencies. These data-sharing systems may provide information that is useful
for the development of indicators and triggers. In developing indicators and triggers for their communities,
stakeholders should consider existing data-sharing systems and how they may be leveraged to guide decision
making about transitions along the continuum of care. Select examples are discussed below. With regard
to indicators and triggers in state and local CSC plans, most jurisdictions have yet to address this or are in
relatively early stages; details are provided in Box 2-5.

It was beyond the scope of this report to comprehensively examine the benefits, limitations, and resource
requirements of biosurveillance and other situational awareness systems. HHS is currently undertaking
activities to develop a Public Health and Health Care Situational Awareness Strategy and Implementation
Plan (Lurie, 2012). The National Biodefense Science Board reviewed the draft plan and provided guiding
principles and recommendations aimed at improving public health and health care situational awareness,
including emphasizing the need to “assure compatibility, consistency, continuity, coordination, and integra-
tion of all the disparate systems and data requirements” (NBSB, 2013, p. 3). An overview of existing public
health surveillance, with an emphasis on the detection of bioterrorism threats, is available in an earlier Insti-

tute of Medicine (IOM) report IOM and NRC, 2011).

Systems for Sharing Information About Prehospital and Hospital Resource Availability

The state of Maryland’s Emergency Medical Resource Center is one of the first examples of a systematic
approach to coordinating prehospital EMS and hospital response efforts, for daily use as well as in disaster
incidents. In the aftermath of 9/11, a facility resource tracking system was put in place, coordinating infor-
mation related to key data points, including bed availability, resource availability, staffing, and related issues
(MIEMSS, 2013). Other state programs include those in New York, which created the Health Emergency
Response Data System (Gotham et al., 2007). Like the Maryland system, this is a statewide electronic
Web-based data collection system linking health care facilities, including all hospitals. This serves as the
primary means for relaying resource requests to the State Department of Health, and can also be used to
distribute just-in-time information, as well as serve as a tool to conduct rapid assessment surveys. These
are two examples of statewide information management systems. Many more states have developed, or are
developing, similar efforts, particularly as federal grant guidance highlights the importance of establishing
situational awareness, including data sharing and analysis.

At the federal level, HAVBED was created under a contract from the Agency for Healthcare Research
and Quality to help develop a national hospital bed reporting system that could be used to provide situational
awareness of hospital bed availability during times of surge demand in care (AHRQ, 2005). It was born
partly out of the experience of the Commonwealth of Virginia’s early adoption of bed reporting capabilities
that were in place and fully functional prior to the 9/11 attacks and the anthrax bioterror mailings. Like the
early Maryland and New York state efforts, the Northern Virginia hospitals, not yet coalesced under the aus-
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pices of the regional coalition that was formed in 2002, had been using an Internet-based bed reporting
system since 1999.2 When the other regions in the state chose to implement a similar capability beginning
in 2003, it was decided that the vendors would be asked to work together to ensure uniformity of reporting
standards and data elements for this statewide system. The Northern Virginia hospitals continued to use
the proprietary system that they had previously contracted to use, while the remaining five hospital regions
chose a different vendor. The genesis of the HAVBED project was to ensure that open standards were used
to allow for interoperability of data exchange, despite the selection of proprietary systems. The reporting
of “bed availability” information remains an important marker of the general state of hospital readiness to
absorb large numbers of potential casualties. Despite the numerous shortcomings of the reported data (may
not reflect accurate numbers; often do not account for concurrent availability of staffing and resources to
support the care of patients who might need those beds; and are dynamic values that can change faster than
the numbers can be reported), this marker represents an “indicator” that is often taken to reflect basic health
care system capacity and capability.

Another important limitation in our ability to achieve a common operating picture, particularly in the
realm of the health care response to large-scale incidents, are the many barriers that exist to sharing patient
information and tracking patients through the continuum of care—clinical outcomes, treatment modalities,
and lessons learned—in near real time during large-scale medical emergencies. There is no good mechanism
in place to allow for sharing of clinical information, particularly in the immediate context of an ongoing inci-
dent. Some local and regional information sharing may occur: for example, the use of informal networks of
health care systems and providers during the anthrax attacks in 2001 permitted real-time exchange of infor-
mation by providers who managed the anthrax cases with those in the surrounding communities who were
concerned that more cases were going undiagnosed. This approach resulted in the successful diagnosis and
treatment of the fifth of five inhalational anthrax cases identified in the Washington, DC, region (Gursky et
al., 2003; Hanfling, 2011). However, in the setting of a larger-scale incident, it is imperative that there be a
clearinghouse for case reports and clinical information exchange, as well as an expedited process for conduct-
ing intraincident research on the use of specific medical countermeasures or other treatment modalities that

may be useful in improving the medical outcomes and decreasing morbidity and mortality.

Biosurveillance

ESSENCE is a biosurveillance system that was originally developed for the DoD to account for syn-
dromic surveillance oriented toward the evaluation of emerging infectious disease agents across the globe
(Lombardo et al., 2004). An updated version of this program was adopted by state and local governments
in the Washington, DC, region for use by their public health agencies to help identify similar issues, includ-
ing the release of potential bioterror agents in the community. Sharing agreements and protocols for data
access were developed in order to effect the implementation of this system. In the case of the DC region, the
primary flow of data is often oriented toward state public health departments, with intermittent sharing of
data interpretation and analysis. However, this occurs in a cumbersome fashion, with most reports directed
to local public health departments, not the hospitals from where the data are initially gathered.

The state of Michigan has had a biosurveillance system in place that serves as an example of how

information from such systems can be shared more easily. The Michigan Syndromic Surveillance System

2 Unpublished work; information from committee co-chair Dan Hanfling.
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BOX 2-5
Examples and Analysis of Indicators and Triggers in Existing CSC Plans

In a 2012 report on the allocation of scarce resources during mass casualty events, it
was noted that few state plans contained “operational frameworks for shifting to crisis
standards of care” (Timbie et al., 2012, p. ES-9). The committee searched for and com-
piled 18 available jurisdictional plans that discussed triggers for crisis care or pandemic
influenza."® Six of these discussed lab or World Health Organization criteria-based trig-
gers for pandemic influenza and not relevant to crisis care.6-81-1216 A few states included
state declarations of emergency as the trigger for increased information sharing and
coordination, but not for triagel* One state referenced “unusual events” rather than
triggers, which prompt enhanced information exchange within the system.2 These were
defined as events that significantly impact or threaten public health, environmental
health, or medical services; are projected to require resources from outside the region;
are politically sensitive or of high visibility; or otherwise require enhanced information
exchange between partners or the state.

One state approached the “trigger” for crisis care from a process standpoint—that
if a facility did not have a resource, could not get it, and could not transfer the patient,
the situation met preexisting criteria for crisis care and resource allocation.'® These pre-
existing criteria have been described in prior work by the IOM and the American College
of Chest Physicians and should be incorporated in the decision-making process, if not
in the trigger.19-20

The advantage of this approach is that it offers an all-inclusive process for resource
shortfalls. The disadvantage to be considered is that, due to lack of specificity, it may
result in less proactive decision making or anticipation of potential trigger events. This
is a common trade-off with indicators and triggers—the less specific, the easier the de-
velopment, but the less sensitive and less specific to the response. The more specific the
indicators and triggers, the harder the development work, but with potentially improved
system performance.

Other states and entities identified factors that were considered as “triggers” for re-
source triage, though these were categorical rather than specific aside from a specific
staffing threshold in two plans (which may be more relevant to certain job classes or
facilities of certain size—no validation of these numbers or references were noted; using
expert-based indicators and triggers is the current state of the science, and a systematic
approach to evaluation would be useful).l-24-51013-1517-18

e Equipment shortages—including ventilators, beds, blood products, antivirals, an-
tibiotics, operating room capacity, personal protective equipment (PPE), includ-
ing supply chain disruption or recall/contamination, emergency medical services
(EMS) units;

e Staff/personnel triggers—subspecialty staff, security, trauma team, EMS;

e Space triggers—unable to accommodate all patients requiring hospitalization de-
spite maximal surge measures, doubling of patient rooms;

e Infrastructure—including loss of facilities, essential services, or isolation of a facility
due to flooding or other access problems;

e Numbers of patients in excess of planned health care facility capacity, or an excep-
tional surge in number and severity over a short period of time;

e Use of alternate care facilities;

e Marked increase in proportion of patients who are critically ill and unlikely to
survive;

e Abnormally high percentage of hospitals on divert for EMS;

e Increase in influenza hospitalizations and deaths reported or other surveillance or
forecasting data suggesting surge in excess of resources;
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e Marked increase in staff or school absenteeism (two specifying 20-30 percent or
>30 percent thresholds);

Increased emergency medical dispatch call volumes;

Increased requests for mutual aid or activation of statewide mutual aid agreements;
Depletion of state assets;

Unavailability of assets from other states; and

Depletion of federal assets.

Of note, one county’s pandemic flu plan specified 30 elements of intensive care
patient data gathering. Though the specific dataset elements have not been validated
and potentially could be optimized, the gathering of clinical data in real time in order to
provide aggregate information about severity of disease and treatment effect is a key
gap in current national planning for infectious disease incidents.

Available plans tended to list indicators, for the most part without specific thresh-
olds.2-5791013-1419 Thjs js actually consistent with the fact that most of the plans were state
level, and thus unlikely to identify indicators of sufficient certainty to establish triggers,
aiming primarily to identify the key resources expected to be in shortage and potential
indicators from available systems data or functional thresholds (alternate care site use,
etc.) marking the transition to crisis care. This is likely to be as specific as state-level
plans can be, though national planning should include guidance for shortages of anti-
virals, vaccine, or PPE, for which basic assumptions and triggers for policy and clinical
guidance should be developed.

The types of indicators and triggers may be less specific at higher tiers, but should
be linked to the actions that would be taken by each tier. At the state level, a lack of
specificity is acceptable at the state level because much of the data is uncertain and
requires analysis and a non-scripted response from state agencies. Triggers that may
be appropriate at the state level (opening of alternate care sites) are unhelpful at the
local level because they will occur too late to be of assistance in the early management
of an escalating incident. Local triggers should be as concrete as possible and provide
enough advance warning to take action, rather than only triggering when a crisis situa-
tion has already occurred (i.e., better to have an early scripted trigger for notification of
an emergency management group to assess a situation rather than a late trigger when
the system runs out of ventilators).

SOURCES
TAlaskan Health Care Providers and Medical Emergency Preparedness-Pediatrics (MEP-P) Project [draft], 2008.
2California Department of Public Health and California Emergency Medical Services Authority, 2011.
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4Colorado Department of Public Health and Environment, 2009.
SFlorida Department of Health, 2011.
6Indiana State Department of Health, 2009.
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8Kentucky Department of Public Health, Division of Epidemiology and Health Planning, Cabinet for Health and
Family Services, 2007.
9King County, Seattle Health Care Coalition, and Northwest Healthcare Response Network, 2009.
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(MSSS) is “a real-time surveillance system that tracks chief presenting complaints from emergent care set-
tings, enabling public health officials and providers to monitor trends and investigate unusual increases in
symptom presentations” (State of Michigan, 2012a, 2013). Health care facilities have enrolled to participate
voluntarily on an ongoing basis since the system was launched in 2003; currently, 89 facilities submit data
electronically to the MSSS.3 The system continues to evolve to support public health and information tech-
nology needs. In 2013, the MSSS will be able to receive data from health care professionals in settings other
than hospital emergency departments, in support of Meaningful Use, which involves using electronic health
record technology to ensure complete and accurate information, better access to information, and patient
empowerment (CMS, 2013; HealthIT.gov, 2013). In 2012, the MSSS processed more than 4.3 million
ED registrations. The chief complaints from ED registrations are categorized using a free-text complaint
coder. Trends in the categorical groups are analyzed using an adaptive recursive least squares algorithm,
and alerts are sent to Michigan public health officials when unusual increases in symptom presentations
are detected. In addition, the MSSS supports enhanced surveillance that is conducted during high-profile
events (e.g., local NCAA basketball tournament games, World Series, Super Bowl, and North American
International Auto Show), with findings distributed to stakeholders. Access to the MSSS interface is role
based: participating health care facilities can visualize and report on their own data, including the ability
to run ad hoc queries. The local health departments can view data from within their jurisdictions, and key
Michigan Department of Community Health staffs have full statewide access. Since 2008, MSSS data con-
tributions have informed national influenza surveillance via the Distribute Project and national syndromic
surveillance efforts via Biosense, soon to be resumed with the redesigned Biosense 2.0 (see CDC, 2012a).
The benefits and costs of creating new surveillance systems that are highly dependent on technology or
labor for data entry should be carefully considered. For a discussion of the benefits, limitations, and resource

requirements of syndromic surveillance, see IOM and NRC (2011).

Indicators and Triggers in U.S. Department of Veterans Affairs Medical Centers (VAMCs) and
Military Treatment Facilities (MTFs)

The coordination of VAMCs and MTFs into planning efforts and response to catastrophic disaster events
is of vital importance to the two constituencies served by these unique health care organizations. Both can
be considered to be “closed” systems, focused on the delivery of care to specific patient populations that they
are entrusted to serve: namely, veterans and active-duty military and their dependents. But both systems are
also recognized to be important components of the local and regional health care communities in which they
are located, particularly for a disaster response. At the local level, VAMC and MTF leadership are given the
authorization to provide care to the communities in which they are situated, invoking principles of humani-
tarian assistance to ensure that patient care needs are addressed when the entire community is under duress.
In the evolving efforts to better organize health care entities to respond to disaster events, VAMC and MTF
facilities have been encouraged to become members of health care coalitions. For example, the Washington,
DC, VAMC, the former Walter Reed Army Medical Center, and Bethesda National Naval Medical Center
(now combined as the Walter Reed National Military Medical Center at Bethesda, Maryland) have been

3 Unpublished work; information from committee member Linda Scott.
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a central component of the DC Hospital Coalition. In Northern Virginia, DeWitt Army Hospital at Fort
Belvoir was a founding member of the Northern Virginia Hospital Alliance.*

In this regard, the functions of VAMC and MTF facilities during disaster events are best considered to
be component parts of the larger, regional health care system. Therefore, they will be expected to use similar
indicators, triggers, and tactics as those used by their public- and private-sector counterparts. In the case of
mature health care coalitions that have included these facilities within their membership, the use of situ-
ational awareness tools in place across the community are likely to provide this information to all member
hospitals, including those in the Department of Veterans Affairs (VA) and DoD. In those communities in
which the development of health care coalitions is still evolving, the VA and DoD facilities may be in posi-
tion to help coordinate and facilitate the sharing of key information. This is particularly true given their
connectivity to a network of information systems, supply chains, and health care facilities that are located
outside of the immediate community, all part of a national health care system.

One of the difficulties that VAMC and MTF leadership may face under catastrophic response condi-
tions will be determining how to parse available resources between two distinct mission profiles: service to
their members and provision of care to the community at large. In this respect, there may be “internal” indi-
cators specific to the VA or DoD system that will have to be evaluated in addition to those usual measures
being used to determine local and regional capabilities. The community and the VA/DoD system may have
different data needs and community and national systems indicators may vary, so the systems used to collect
these may not be standardized. These facilities walk a fine line in a crisis situation, as it is not to anyone’s
best interest if the level of care provided at the institution is inconsistent with that being provided in the
community, but these are not “community facilities.” For example, VA facilities may have substantially more
burdens than community hospitals during influenza epidemics affecting the elderly, while military facilities
have substantially less; balancing these demands against a local coalition’s resources may be very helpful in
easing strain on the system, and proactive ways to accomplish this should be explored with the facilities (e.g.,
alocal VA might prefer to accept those with prior service connections in preference to non-selected patients
during a community crisis). Consideration of CSC planning by leadership located at the Veterans Integrated
Service Network level, Veterans Health Administration, and Defense Health Headquarters (DoD) will be
crucial to the successful implementation of the tactics derived from the analysis of key indicators.

Legal Indicators and Triggers

Detailed examination of legal issues is outside of the scope of this project, although there may be interest-
ing issues regarding legal indicators and triggers that deserve additional attention (see Box 2-6°). For more
discussion and details about the ethical principles and legal issues, see the Institute of Medicine’s previous

reports on crisis standards of care (IOM, 2009, 2012a).

4 Unpublished work; information from committee co-chair Dan Hanfling.
5 The committee would like to thank James Hodge of Arizona State University for his comments on the material in Box 2-6.
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BOX 2-6
Legal Indicators and Triggers

Indicators and triggers may need to be invoked in the legal and regulatory realms
to facilitate provision of health services. During the 2012-2013 seasonal influenza
epidemic, for example, some local and state governments took the proactive step of
declaring emergencies to facilitate their response efforts, including vaccine adminis-
tration (City of Boston, 2013; State of New York Executive Chamber, 2013). Such issues
vary state by state and require jurisdictional analysis and assessment of the need for
emergency activation for purposes of

e [ncreasing visibility of the incident (risk communication);

Involving emergency management and additional organizations;

Interagency coordination;

Enhancing staff availability and deploying volunteers;

Requiring additional social distancing measures;

Allowing interstate licensure reciprocity;

Increasing vaccine availability;

Expanding scopes of practice for relevant health care personnel (e.g., pharma-

cists authorized to provide pediatric influenza vaccine);

Mobilizing specific resources; and/or

e |ssuing waivers of specific statutory or regulatory requirements that may impede
response efforts.

In many cases, such declarations are political in nature or made to address specific
regulatory requirements. Even with a national public health emergency declaration,
resulting state or local inconsistencies across a geographic region related to timing
and breadth of emergency powers requires careful assessment and clear explana-
tions to practitioners and the public. Note that a federal public health emergency
declaration does not mean that states will make such a declaration, and vice versa. A
consistent and proactive approach using indicators of disease prevalence and difficul-
ties in the delivery of conventional response to health care needs, as well as triggers
related to allocation of specific resources in shortage, may be helpful.

SUMMARY

In planning, facilities and agencies should first identify the key response strategies they will use. Second, data
sources and information that inform these thresholds should be examined and optimized. Third, actions to
be taken when the trigger is reached should be determined; are they scripted or non-scripted? Fourth, are
there scripted tactics that can be employed, or should the tactics be non-scripted and incident-specific?
Determination of indicators and triggers can seem daunting. However, discussing these issues at all tiers
of the emergency response system will help clarify and develop indicators and triggers that will inform deci-
sion making and help deliver the best possible care during a disaster, given the circumstances. The toolkit in

the subsequent chapters will facilitate these conversations.

(p}
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3: Toolkit Part 1: Introduction

During a disaster, decision makers, health care providers, responders, and the general public are confronted
with novel and urgent situations. Efficient, effective, and rapid operational decision-making approaches are
required to help the emergency response system take proactive steps and use resources effectively to provide
patients with the best possible care given the circumstances. It is also essential to develop fair, just, and equi-
table processes for making decisions during catastrophic disasters in which there are not enough resources
to provide all patients with the usual level of care. Decision-making approaches should be designed to
address a rapidly evolving, dynamic, and often chaotic set of circumstances. Information is often incomplete
and contradictory. Agencies and stakeholders need to understand what information is available to support
operational decision making in this kind of situation, and what triggers may automatically activate particular
responses or may require expert analysis prior to a decision. This toolkit is intended to help agencies and

stakeholders have these discussions.

TOOLKIT OBJECTIVE

The objective of this toolkit is to facilitate a series of meetings at multiple tiers (individual agency and orga-
nization, coalition, jurisdiction, region, and state) about indicators and triggers that aid decision making
about the provision of care in disasters and public health and medical emergencies. Specifically, the toolkit
focuses on indicators and triggers that guide transitions along the continuum of care, from conventional stan-
dards of care to contingency surge response and standards of care to crisis surge response and standards of care,
and back toward conventional standards of care. The toolkit is intended as an instrument to drive planning
and policy for disaster response, as well as to facilitate discussions among stakeholders that will help ensure
coordination and resiliency during a response.

Box 3-1 presents descriptions of key terms and concepts. This toolkit (presented in Chapters 3-9 of the
report) is designed to be able to stand alone, although interested readers will find additional background
information and more nuanced discussion of key concepts related to indicators and triggers in Chapters 1
and 2.

This toolkit focuses on operational planning and the development of indicators and triggers for crisis

standards of care (CSC). Public engagement is also a key element of CSC planning; a toolkit for community
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BOX 3-1
Key Terms and Concepts

Crisis standards of care: “Guidelines developed before disaster strikes to help health
care providers decide how to provide the best possible medical care when there are not
enough resources to give all patients the level of care they would receive under normal
circumstances” (IOM, 2012, p. 6-14).

Continuum of Care: Conventional, Contingency, and Crisis

Conventional capacity: The spaces, staff, and supplies used are consistent with daily
practices within the institution. These spaces and practices are used during a major mass
casualty incident that triggers activation of the facility emergency operations plan (Hick
et al., 2009).

Contingency capacity: The spaces, staff, and supplies used are not consistent with daily
practices, but provide care that is functionally equivalent to usual patient care. These
spaces or practices may be used temporarily during a major mass casualty incident or
on a more sustained basis during a disaster (when the demands of the incident exceed
community resources) (Hick et al., 2009).

Crisis capacity: Adaptive spaces, staff, and supplies are not consistent with usual stan-
dards of care, but provide sufficiency of care in the context of a catastrophic disaster
(i.e., provide the best possible care to patients given the circumstances and resources
available). Crisis capacity activation constitutes a significant adjustment to standards of
care (Hick et al., 2009).

Indicators and Triggers

Indicator: A measurement, event, or other data that is a predictor of change in demand
for health care service delivery or availability of resources. This may warrant further
monitoring, analysis, information sharing, and/or select implementation of emergency
response system actions.

conversations on CSC is available in the Institute of Medicine’s report Crisis Standards of Care: A Systems
Framework for Catastrophic Disaster Response (IOM, 2012).

USING THE TOOLKIT
Toolkit Design

The discussion toolkit is structured around two scenarios (one slow-onset and one no-notice), a series of key
questions for discussion, and a set of example tables. The example indicators and triggers encompass both
clinical and administrative indicators and triggers. The toolkit is designed to facilitate discussion to drive the

planning process.
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Trigger: A decision point that is based on changes in the availability of resources that
requires adaptations to health care services delivery along the care continuum (contin-
gency, crisis, and return toward conventional).

Crisis care trigger: The point at which the scarcity of resources requires a transition from
contingency care to crisis care, implemented within and across the emergency response
system. This marks the transition point at which resource allocation strategies focus on
the community rather than the individual.

Steps for Developing Useful Indicators and Triggers

The following four steps should be considered at the threshold from conventional to
contingency care, from contingency to crisis care, and in the return to conventional care.
They should also be considered for both slow-onset and no-notice incidents.

1. Identify key response strategies and actions that the agency or facility would use to
respond to an incident. (Examples include disaster declaration, establishment of an
emergency operations center [EOC] and multiagency coordination, establishment of
alternate care sites, and surge capacity expansion.)

2. Identify and examine potential indicators that inform the decision to initiate these
actions. (Indicators may be comprised of a wide range of data sources, including, for
example, bed availability, a 911 call, or witnessing a tornado.)

3. Determine trigger points for taking these actions.

4. Determine tactics that could be implemented at these trigger points.

Note: Specific numeric “bright line” thresholds for indicators and triggers are concrete
and attractive because they are easily recognized. For certain situations they are rela-
tively easy to develop (e.g., a single case of anthrax). However, for many situations the
community/agency actions are not as clear-cut or may require significant data analysis
to determine the point at which a reasonable threshold may be established (e.g., multiple
cases of diarrheal illness in a community). In these situations, it is important to define
who is notified, who analyzes the information, and who can make the decision about
when and how to act on it.

This chapter provides part 1 of the toolkit, which covers material that is relevant to all components of
the emergency response system, including the scenarios and a set of overarching questions. Part 2 of the
toolkit is provided in Chapters 4-9, which are each aimed at a key component of the emergency response
system: emergency management, public health, behavioral health, emergency medical services (EMS), hos-
pital and acute care, and out-of-hospital care. These chapters provide additional questions intended to help
participants drill down on the key issues for their own discipline. These chapters also contain a table that
provides example indicators, triggers, and tactics across the continuum of care. This is followed by a blank
table for participants to complete.! The scenarios, questions, and example table are intended to help facilitate
discussion around filling in the blank table.

These scenarios are provided to facilitate discussion and encourage practical thinking, but participants

1 The blank table for participants to complete can be downloaded from the project’s website: www.iom.edu/crisisstandards.
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should consider a range of different scenarios—based on their Hazard Vulnerability Analysis—when devel-
oping indicators and triggers for their organization, jurisdiction, and/or region. The toolkit provides exam-
ples, but does not provide specific indicators and triggers for adoption. This discussion sets a foundation for
future policy work, planning, and exercises related to CSC planning and disaster planning in general. The
indicators and triggers developed for CSC planning purposes are subject to change over time as planned
resources become more or less available or circumstances change. It will be important to regularly review and

update CSC plans, including indicators and triggers.

Overarching Key Participants

This toolkit has been designed to be scalable for use at multiple levels. Discussions need to occur at the
facility, organization, and agency levels to reflect the level of detail about organizational capabilities that is
needed for operational decision making. Discussions also need to occur at higher levels of the emergency
response system to ensure regional consistency and integration; it is important to understand the situation
in other organizations and components of the emergency response system instead of moving unilaterally
to a more limited level of care. Depending on the specific community, these discussions may be initiated at
different tiers and may occur in a top-down or bottom-up fashion, but at some point, they must occur at
all tiers reflected in the Medical Surge Capacity and Capability (MSCC) framework shown in Figure 3-1
(repeated here from Chapter 1). The development of indicators and triggers could be used by planners as
an opportunity to benchmark their approaches, thus facilitating both intrastate and interstate coordination.
This may be particularly valuable to entities operating in multistate locations.

This planning process is important regardless of the size of an agency; local preparedness is a key ele-
ment of avoiding reaching CSC. Instead of using the MSCC framework and creating another response
framework, some states may have existing regional and state infrastructures for inclusive trauma/EMS advi-
sory councils/committees; the points made above about the importance of including all response partners
and ensuring horizontal and vertical integration within and across tiers apply equally, regardless of the spe-
cific framework used.

The following participants should be considered for these discussions; additional participants may be

brought in for the stakeholder-specific discussions and are listed in subsequent chapters:

e State and local public health agencies;

e State disaster medical advisory committee;

e State and local EMS agencies (public and private);

e State and local emergency management agencies;

e Health care coalitions (HCCs) and their representative health care organizations, and where appro-
priate, U.S. Department of Veterans Affairs Medical Centers and Military Treatment Facilities that
are part of those HCCs;

e State associations, including hospital, long-term care, home health, palliative care/hospice, and
those that would reach private practitioners;

e State and local law enforcement agencies;

e State and local elected officials;
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e State and local behavioral health agencies;

e Legal representatives and ethicists; and

e Nongovernmental organizations that may be impacted by implementation of CSC (AABB, Ameri-
can Red Cross local chapter, etc.).

When Should These Discussions Take Place?

For communities that have already begun to develop CSC plans, this toolkit can be used to specifically
develop the indicators and triggers component of the plan. For communities that are in the early phases of
the CSC planning process, the use of this toolkit, and the exploration of community-, regional-, and state-
derived indicators, triggers, and the process by which actions are then taken, would be an excellent place to
start this important work. It provides much of the needed granularity about what it means to transition away
from conventional response and toward the delivery of health care that occurs in the contingency arena, or
in worst cases, under crisis conditions. For additional guidance on the development of CSC plans, including

planning milestones and templates, see the Institute of Medicine’s (IOM’s) 2012 report.

MSCC Emergency CsC CSC Medical
Tier Management Guidance Decision Making
Function
HHS/CDC/
6
Federal ASPR
5 State EOC SDMAC
INTERJURISDICTIONAL
4 MAC/Local
EOC
3 MAE{)'-COC"J" JU”SO:'C“O” RDMAC | |Clinical Care
Committee
COALITION N HCF
2 RMCC on- i
Providers Triage Team
Palliative
! HCC Care Team
FIGURE 3-1

Integrating crisis standards of care planning into the Medical Surge Capacity and Capability framework.

NOTES: See Table 2-2 in IOM (2012) for further detail and description of the functions of these entities. The clinical care committee, triage team, and
palliative care team may be established at MSCC tiers 1, 2, or 3. The RDMAC may be established at MSCC tiers 2, 3, or 4, depending on local agreements.
The RMCC is linked to the MAC/Local EOC and is intended to provide regional health and medical information in those communities; it functions at
MSCC tiers 2-4. ASPR = Assistant Secretary for Preparedness and Response (Department of Health and Human Services); CDC = Centers for Disease
Control and Prevention; CSC = crisis standards of care; EOC = emergency operations center; HCC = health care coalition; HCF = health care facility; HHS
= Department of Health and Human Services; MAC = Medical Advisory Committee; RDMAC = Regional Disaster Medical Advisory Committee; RMCC =
Regional Medical Coordination Center; SDMAC = State Disaster Medical Advisory Committee.

SOURCE: Adapted from IOM, 2012, p. 1-44.
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Suggested Process

As noted above, discussions should occur at multiple tiers of the system. A suggested process is provided in
Figure 3-2 for discussions at the level of the health care organization, agency, or a small number of related
agencies (e.g., EMS and dispatch).

For discussions at higher tiers of the system (e.g., among organizations, coalitions, and agencies from
multiple sectors), additional work by participants in advance would be helpful so they arrive having already
given thought to the indicators, triggers, and tactics that their own organization or agency would expect to
use. Depending on whether this series of discussions is occurring top-down or bottom-up in a given com-
munity, this advance work could be done through convening sector-specific discussions first, as described
above, or simply through asking each participant to start thinking about his or her own organization’s or
agency’s likely actions beforehand.

In particular, it is important to highlight that the two government entities, emergency management
and public health, should review the other sections and ensure that the activities they have outlined would
support the activities described in the other sections. This would solidify the intent that local and state gov-

ernmental agencies will need to support health care organizations and HCCs during CSC.

¢ Read the toolkit introduction (this chapter)
¢ Read relevant discipline-specific chapter

Before the » Briefly review other discipline-specific chapters
discussion

e Discuss answers to the discipline-specific key questions
¢ Consider example tables, which are provided to help promote discussion

During the « Complete blank table with indicators, triggers, and tactics specific to the

. . organization, agency, or agencies
discussion 9 9 y 9

¢ Use the outcomes of the discussion to develop policies and plans and

After the facilitate additional discussions as needed

discussion

FIGURE 3-2

Suggested discussion process.

NOTES: The example tables are provided to help facilitate discussion and provide a sense of the level of detail and concreteness that will be valuable; they
are not intended to be exhaustive or universally applicable. It is important that participants complete the blank table with key indicators, triggers, and
tactics that are specific to their organization, agency, or agencies. Depending on the size of the discussion group, it may be most useful for a subgroup
of participants to develop the next steps.
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To ensure that this aspect of CSC planning is not done in isolation, it would be helpful if the person(s)
leading this initiative has/have more in-depth knowledge of the IOM’s 2012 report, in addition to knowl-

edge about the emergency preparedness program within their facility, agency, and/or jurisdiction.

Assumptions

This toolkit assumes that participants have an understanding of baseline resource availability and demand in
their agency, jurisdiction, and/or region. The toolkit focuses on detecting movement away from that baseline,
and associated decision making.

This toolkit presents common questions, ideas for discussion issues, and example indicators and triggers.
Because the availability of resources varies across communities, it is clear that the answers will look very dif-
ferent. That is why this toolkit is a starting point for discussions and is not prescriptive.

Because communities across the nation are at different stages of planning, this toolkit could be used
to fill a specific gap in an existing CSC plan, but it also could serve as a first entry point into a larger CSC
planning effort.

SLOW-ONSET SCENARIO (PANDEMIC INFLUENZA)?

In early fall, a novel influenza virus was detected in the United States. The virus exhibited twice the usual expected
influenza mortality rate. As the case numbers increased, a nationwide pandemic was declared. The Centers for Disease

Control and Prevention (CDC) identified the at-risk populations as school-aged children, middle-aged asthmatics, all
smokers, and individuals greater than age 62 with underlying pulmonary disease. Vaccine for the novel virus is

months away.

Emergency Management

Emergency management has been in communication with public health as this outbreak has unfolded, main-
taining situational awareness. They have initiated planning with all key stakeholders as soon as the pandemic was
recognized. The county emergency operations center (EOC) was activated, forst virtually, then partially, and then
Sfully, as cases began to overwhelm the medical and public health systems. Emergency management has been respond-
ing to the logistical needs of public health, EMS, and the medical care system and is coordinating information
through a Joint Information System. At the request of local EOCs and the State Health Emergency Coordination
Center, the State Emergency Operation Center has been activated. The key areas of focus are coordinating volunteers,
providing security, maintaining and augmenting communications, and facilitating coordination of efforts in support
of the Emergency Support Function (ESF)-8 agencies. The emergency managers maintain the incident planning
cycle and assist ESF-8 personnel in writing daily incident action plans and determining resource needs and sources.
Private corporations have given significant support, lending personnel to staff points of dispensing sites, providing

home meals to those isolated in their homes or on self-quarantine, and providing logistical support to hotlines and

2 The two scenarios presented here have been adapted from the two scenarios in Appendix C of IOM (2009). They are provided to en-
courage discussion and practical thinking, but participants should not confine themselves to the specific details of the scenarios and should
consider a range of scenarios based on their Hazard Vulnerability Analysis.
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alternate care sites. Later on, when the pandemic winds down, the EOC will help coordinate transition of services

toward conventional footing and identify the necessary resources to recovery planning and after-action activities.
Public Health

Local and state public health have been monitoring the status and planning for the pandemic since it was
identified through epidemiological data. Multiple health alerts have been issued over the past weeks as conditions or
predictions changed and recommendations for targeted use of antiviral medications have been communicated by the
State Public Information Officer based on CDC recommendations. Public information campaigns begin, and emer-
gency management and public health convene planning meetings involving key health and medical stakeholders in
anticipation of a sustained response. As noted above, vaccine is months away and, when it arrives, may initially be
available in only limited quantities. CDC is recommending use of N95 respirators for health care workers. There is
an immediate shortfall of N95 respirators in supply chains nationwide and local shortages of antivirals are reported.

Enhanced influenza surveillance has become a standard across the United States and the world. Local health
care organizations increased influenza festing and the state laboratory has confirmed that the current strain of influ-
enza virus is present in multiple counties statewide. Volume of laboratory testing has increased substantially in local,
regional, and statewide laboratories, which are now looking at current resources and possible modifications to testing
protocols.

As the epidemic expands, local and state health EOCs are active 24/7 to support the response. The lead for
this incident 1s the ESF-8, and communications between local and state EOCs in collaboration with the State
Health Emergency Coordination Center have been augmented and standardized. Declarations of emergency have
been released from the state, including public health emergencies or executive orders consistent with state authorities.
Public health and state EMS offices are preparing specific regulatory, legal, and policy guidance in anticipation of
the peak impact and subsequent waves. In addition to the activities associated with health, state, and local public
health, offices are also addressing other functions, such as human services programs, water quality, food safety, and

environmental impact.
EMS

Volumes of calls to 9-1-1 have escalated progressively over time, with high call volumes for individuals com-
plaining of cough and fever. Many high-priority calls cannot be answered during peak hours due to volume. To
divert non-emergency calls, hotlines have been established (where available) through which nurses and pharmacists
can provide information and prescribe antiviral medications if necessary?; auto-answer systems have also been estab-
lished to direct callers to Internet-based information.

The state EMS office has been contacted and necessary waivers are under way. The physician or physician board
providing medical direction for the EMS agency and the EMS agency supervisor have implemented emergency med-
ical dispatch call triage plans and have altered staffing and transport requirements fo adjust to the demand. As public

health clinics are overflowing with people demanding medical countermeasures (vaccines and antivirals), there have

3 See Koonin and Hanfling (2013).
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been several reports of violence against health care providers, thefts of N95 respirators from ambulances, and threats
against EMS personnel by patients who were informed they do not meet the transport criteria in the disaster protocol.

A recent media report about the sudden death of a 7-year-old child of respiratory failure from a febrile illness has
caused significant community concern, sharply escalated the demand on emergency medical dispatch and EMS, and

increased workforce attrition throughout the entire emergency response and health care systems.
Hospital

Hospitals have activated their hospital incident command system and moved from conventional care to contin-
gency care as the pandemic worsens. These modifications have been communicated through their regional health care
coalition to their local EOC with anticipated support and possible waivers. As patient volumes escalate to nearly
double the usual volume, elective surgeries are reduced, intensive care unit patients are boarded in step-down units,
inpatients are boarded in procedure and postanesthesia care, and rapid screening and treatment areas are set up in
areas apart from the emergency department (ED) for those who are mildly ill. As demand increases, hospital incident
commanders are convening their clinical care committees to work with the planning section to prioritize available
hospital resources to meet demand, as well as anticipating those resources that may soon be in short supply, including
ventilators. Hospitals are sharing ED and inpatient data with the health department. Requests for new epidemio-
logic and other data have been received. Schools have been dismissed and this, in addition to provider illness, is hav-

ing a dramatic impact on hospital staffing, as staff who are caregivers are reluctant to use on-site child-care.
Out-of-Hospital

Home care agencies note a significant increase in the acuity and volume of their patient referrals as hospitals
attempt ‘surge discharge” and triage sicker patients within their home. Many home care workers are calling in sick
and the agencies are using prioritization systems to determine which clients will be visited on what days. Durable
medical equipment across the state providers are starting to identify shortages of home oxygen supplies and devices.
Ambulatory care clinics had to clear schedules to accommodate the volume of acute illness. Despite media messages to
stay home unless severely ill, many patients are calling their clinics for appointments and information; this is tying
up clinic phone lines much of the time. Clinics are struggling to keep infectious and noninfectious patients separated
in their facilities. As the epidemic worsened, alternate care facilities started opening to augment care for hospital
overflow patients. Hospice patients are being referred to acute care facilities because they can no longer be cared for
at home and many do not have their advance directives with them. As the pandemic wanes, many patients who
deferred their usual or chronic care during the pandemic, will now present to clinics and EDs, continuing fo stress

the ouz‘patiem‘ care sector.
Behawvioral Health

The pandemic has had a tremendous psychological impact. Nearly everyone is exposed to death and illness, either
personally or via the media. Houses of worship and other gathering places where people typically get services and sup-
port are closed and people are feeling more isolated. Management of decedents is becoming problematic. Hospital and

civil morgues and funeral directors are overwhelmed. Coffins and funeral home supplies are in short supply and there
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is difficulty getting more. Families of the deceased are becoming increasingly agitated and assertive, demanding that
hospitals, medical examiners/coroners, and health authorities take action. Demonstrations about vaccine delays are
occurring at hospitals, clinics, and the local health department. Interstate commerce has been affected as restrictions
on travel and transport become more pervasive. This is resulting in a noticeable decline in the availability of goods
and services. Police are reporting instances of aggression, especially in grocery stores and at ATMs that have not been
resupplied. The local and state Department of Social Services is reporting increased calls regarding substance abuse
and domestic violence in homes where families have sheltered in place.

Those with preexisting behavioral health conditions are destabilized and require additional support, and many
in the population exhibit features of new mental health problems, including anxiety and posttraumatic stress disor-
der. Existing psychiatric patients are also exhibiting increased symptoms as they are not able to obtain their medi-
cations. Police, health care workers, and community leaders are reporting substantially increased demand on detox
services, and hospitals are discharging chemically dependent and psychiatric patients to make room for other types of
patients, which is contributing to some of the problems.

Health care workers and public safety personnel are particularly hard hit by stress, especially those who are not
prepared mentally for resource triage. Efforts are being made to “immunize” targeted populations with information
on normal and abnormal stress responses, and additional screening and crisis support phone lines have been set up.
Conventional outpatient crisis care and inpatient psychiatric care are overwhelmed, and faith-based, volunteer, and
other support organizations have to take a much more active role supporting those in crisis in the community. That
support is increasingly difficult as needs become more pervasive and severe, and face-to—face individual and group
support becomes more difficult.

NO-NOTICE SCENARIO (EARTHQUAKE)

An earthguake, 7.2 in magnitude on the Richter scale, occurred ar 10:45 a.m. in a metropolitan area. It also
affected multiple surrounding counties that are heavily populated. Along with the initial shaking came liquefaction
and devastating landslides. This major quake has shut down main highways and roads across the area to the south,
disrupted cellular and landline phone service, and left most of the area without power. Several fires are burning out
of control in the metropolitan area. As reports are being received, the estimate of injured people has risen to more
than 8,000. Deaths resulting from the earthquake are unknown at this time, but they are estimated to be more than
1,000. Public safety agencies are conducting damage assessments and ENMS agencies are mobilizing to address patient
care needs. Hospitals and urgent/minor care facilities have been overwhelmed with injured victims. Two community
hospitals and an assisted living center report extensive damage. Patients and residents are being relocated to alternate
care centers; however, these options are unsuitable for those requiring a higher level of medical support due to lack of
potable water and loss of electrical power at several facilities. Outpatient clinics and private medical practices are
woefully understaffed or simply closed.

Emergency Management

State, county, and local EOCs have been activated. The governor has provided the media with an initial
briefing. As outlined in the National Response Framework, they are attempting to coordinate with EOCs in non-
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impacted areas and neighboring states, as well as the federal government, in order to mobilize resources to send into
affected areas.

Local EOCs in the impacted area are trying to gain situational awareness through damage assessments, commu-~
nication with stakeholders about utility failures, road access, injuries, and structural damage. EMS and public health
have representatives at the EOCs (pub/ic health represents the health care sector for the jurisdiction, including laison
to the health care coalition, by prior agreement). Widespread impacts on hospitals will require that those facilities be
evacuated, but EMS is taxed by incident-related demands and difficult road access.

Public Health

The state ESF-8 agency has mobilized resources from unaffected areas and is working with the state emergency
management agency/state EOC to request assistance via Emergency Management Assistance Compact (EMAGC) for
vehicles and personnel. The governors of the surrounding states have dispatched medical and search and rescue teams.
Public health authorities are inundated with the flow of information and requests for public health and medical
assistance coming in to the ESF-8 desk at the local level. The State Health Emergency Coordination Center is fully
activated to support the health and public health sectors. Public health authorities are working to initiate ‘patient
tracking” capabilities, and have been asked to support activation of family reunification centers. Health care facilities
needing evacuation are calling asking for assistance, including the mobilization of additional personnel resources
(e.g., Medical Reserve Corps). Coordinated health and safety messages are providing information pertaining to boil
water orders, personal safety measures around gas leaks, downed power lines and active fires, and a description of

what resources are being mobilized to respond to this catastrophic disaster event.
EMS and First Responders

Uncontrolled fires have erupted due to broken gas lines. The local fire agencies are unable to respond to all requests
Jfor assistance due to broken water lines, difficult access, and the number of fives and damaged structures that have been

reported. Only priority structure fires (e. g, fires in or near buildings suspected of containing occupants or hazardous
materials) are receiving assistance. Fire departments from counties experiencing less damage are sending whatever
assistance they can; however, they are not expected fo arrive before evening. Dispatch centers are initiating mutual
aid from unaffected counties within the state on request of local and county incident command (IC) through their
respective EOCs.

The 9-1-1 emergency lines are inoperable as telephone service has been interrupted by widespread power outages
and downed cell towers. The 700 and 8§00 MHz radios are the most reliable communication because landline and
cellular telephone service are inoperative. Many of the injured cannot reach local hospitals due to damaged roads,
debris, broken water lines, and power outages that have slowed traffic to a near stand-still. EMS providers report a
shortage of staff and vebicles. Air ambulances are temporarily grounded due to foggy and windy conditions, and com-
mercial airports have been closed for an unknown period of time. Unified command has been established and casualty
collection points are being identified.

The main freeway is closed due to several collapsed overpasses and road damage, the worst of which has occurred
at the freeway interchange. The travel lanes on the overpasses have completely collapsed, trapping at least 12 cars and

2 tourist buses below. The Department of Transportation is assessing structural damage on all freeway overpasses.
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The collapse of this segment of the freeway has obstructed or delayed the ability of ambulances and emergency response
units to respond to 9-1-1 calls or transport to the local tertiary care facility.

The governor has requested assistance from the Federal Emergency Management Agency (FEMA), including a
Presidential Declaration of Disaster. FEMA will initiate a Joint Field Office as a first step to coordinating federal
support for this area. State emergency management has requested EMAC assistance for vebicles and personnel. Gov-

ernors of surrounding states have dispatched medical and search and rescue teams.
Hospital Care

At one of the hospitals, a 300-bed Level 2 trauma center is occupied at full census, but the administrator acti-
vates the Hospital Incident Command System, which opens the hospital command center and activates the disaster
response plan. Other area hospitals are also impacted. A damage report reveals that this trauma center is on back-up
power and the water supply is disrupted, but there is no major structural damage. Victims are already arriving in the
parking lot on foot and by private vebicle as well as by EMS transport. The interhospital radio system is still active,
with multiple hospitals reporting significant damage to their hospitals and surrounding routes of access. The admin-
istrator vecognizes that despite their limitations, they will have to provide stabilizing care to arriving patients.
There is no need to imminently evacuate the facility, though appeals for additional staff and a status report are made
to the health care coalition coordinating hospitals via radio.

Additional surge care areas are established in the lobby area for ambulatory patients and in an ambulatory
procedure area for nonambulatory patients. Surgeons perform basic “bailout” procedures, but the sterile supply depart-
ment will have difficulty resterilizing surgical trays with available potable water. The administrator works with
established material management departments and hospital staff to take stock of materials that may be in shortage
and recommend conservation strategies for oxygen, medications (including antibiotics and tetanus vaccine), and
other supplies. Off-shift staff members are having trouble accessing the hospital, and many staff present are not able
to reach family members—some have left to go find their families, some have stayed to work extra shifts. Blood supply
is limited, with resources already being used for the first cases to arrive. There are limited capabilities fo manage burn
patients, which are usually transferred to the regional burn center. Health care coalitions in the affected area, as well

as neighboring regions, are activated fo support response.
Out-of-Hospital Care

Ambulatory care clinics, private medical practices, skilled nursing and assisted living facilities, dialysis centers,
and home health care services are all significantly impacted by the earthquake. Victims of the earthquake and those
patients unaffected directly by the disaster, but in need of ongoing support for their chronic medical care services, are
all impacted. Patients requiring regularly scheduled dialysis are unable to receive care at their normal dialysis site.
Patients dependent on home ventilators are concerned that their back-up power resources, if any, are not likely fo last
for more than a few hours. The regional health care coalition hospital coordination center works with public health
in the local EOC to identify resources for these patients, including the identification of ‘shelter” options, but mamny
simply head to the hospital as a safe haven. Health care practitioners and professionals are urgently recruited to assist

in the establishment of alternate care sites and shelter environments, which are being set up around the perimeter of
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the most severely affected areas. Access to medications at pharmacies is significantly impacted, sending more patients

seeking assistance to already overtaxed hospitals.
Behawvioral Health

The behavioral health unit at the impacted hospital or social work department crisis response staff deploys a
small team to respond to patient and staff mental health needs as a standard component of the hospital’s emergency
response plan. The hospital lobby is teeming with people who appear shocked and confused. The hospital sets up an
emergency triage and assessment unit for persons with minor injuries and those survivors looking for family mem-
bers, and initiates behavioral health assessment and psychological first aid, targeting those who appear to be disori-
ented or distraught.

At the hospital, uninjured citizens begin to arrive in large numbers trying to find their loved ones. The hospi-
tal has an incomplete and ever-changing list of those being treated and are challenged in the early hours to provide
definitive answers to inquiries. Citizens are becoming more anxious and angry. Hospital personnel are attempting
to physically sort and separate family members with loved ones being treated in the hospital, searching families, and

families of those in the hospital morgue. The number of deceased patients in the hospital morgue is increasing from
deaths related to the incident. In addition, community morgue resources are taxed.

Several people (including children) have experienced severe burns, local capacity has been exceeded, and burn
patients have been evacuated to burn centers in neighboring jurisdictions. Searching family members are becoming
increasingly agitated and demanding when they are unable to learn the whereabouts of their loved ones and/or be
reunited with them. Communications about individuals’ locations are being forwarded to governmental support
systems such as local and state EOC, Joint Information Centers, and nongovernmental emergency response agencies.

Some hospital personnel are refusing to come to work until and unless they can be assured of their safety in the
hospital as well as the proper care and safety of their children (who are no longer in school).

At the request of local EOCs, the state EOC activates six Medical Special Needs Shelters, which are staffed
with behavioral health assessment and intervention teams, and activates behavioral health crisis response teams to
assist first responders active in rescue-and-recovery and evacuation activities. Rumors develop that registered sexual
offenders or other “risky persons” are among those residing in shelters.

An inpatient forensic psychiatric unit has been damaged and deemed unsafe. Following hospital response plans,
arrangements are attempted fo move patients to a comparable facility in another county/state. Difficulties are encoun-
tered in arranging appropriate transport and the receiving hospital reports very limited bed availability.

The chaos associated with the incident has increased the public’s anxiety that people will die from their injuries
while awaiting emergency transport. Risk/crisis communication talking points are disseminated to local officials and

the media as to where behavioral health assistance is available.

OVERARCHING KEY QUESTIONS

The following questions reflect overarching common themes that apply to all stakeholder discussions. The
discipline-specific portions of the toolkit (Chapters 4-9) include questions that are customized for these
disciplines; the overarching questions are included here to facilitate shared understanding of the common

issues under discussion by each discipline.
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e  What information is accessible?

e  How would this information drive actions?

e  What additional information cou/d be accessed during an emergency and how would this drive
actions?

e  What actions would be taken? What other options exist?

e What actions would be taken when X happens, where X is a threshold that would signal a transition
point in care (e.g., cannot transport all patients, run out of ventilators, cannot visit all the sickest
home care patients).

e Do the identified indicators, triggers, and actions follow appropriate ethical principles for CSC?
What legal issues should be considered>*

WORKER FUNCTIONAL CAPACITY

It is important to highlight understanding and attending to the sometimes unique needs of those whose roles
include administration of and response to an extreme incident. If their health (including behavioral health)
is adversely impacted in ways that impact role function, the entire response can become compromised and,
in extreme cases, fail. Preparedness activities should include detailed planning that anticipates and addresses
behavioral health consequences for both decision makers and responders. Preparedness activities should
address strategies for monitoring the responder population, identifying potential sources of psychological
distress, and available interventions, including those geared toward stress reduction and management as well
as resilience promotion among these responders. During a response, proactive monitoring of the “tempera-
ture” of staff is needed by supervisory personnel, with reports back to the IC, and aggressive measures to
maintain morale, manage fatigue, and manage home-related issues for staff.

Table 3-1 below outlines indicators, triggers, and tactics related to worker functional capacity and work-
force behavioral health protection. It has the same format as the tables included in the discipline-specific
chapters that follow this one. These chapters provide tables with examples of discipline-specific indicators,
triggers, and tactics; this is not an exhaustive list. The examples are provided here because this is a crosscut-
ting issue that should be addressed by all sectors to improve the quality of decisions and quantity of available
staff. The discipline-specific chapters also discuss strategies to address worker shortages.

Given the focus of this toolkit on decision making, the examples in the table are focused primarily on
behavioral health and human factors. It is important to recognize that other areas of workforce protection,
such as physical health and safety (including fatigue management), are also critical and should be considered
during disaster planning processes. A comparable discussion should take place about other health and medi-
cal elements of force protection. In addition, the examples provided here are general approaches to worker
functional capacity; for more details on individual topic areas, see the discipline-specific chapter and, in
particular, the behavioral health chapter (see Chapter 6).

4 Ethical considerations are a foundational component that should underlie all crisis standards of care planning and implementation. The
Institute of Medicine’s 2009 and 2012 reports provide extensive discussion of ethical principles and considerations. Considerations of legal
authority and environment are also a foundational component to CSC planning and implementation. Certain indicators and triggers related
to legal issues are included in this toolkit in Chapters 4-9; for additional discussion, see the 2009 and 2012 reports.

88 RISI KE%]&DARDS %Fé CARE: A"JA(H(?LIHtT PfggeIND{:EATORS AND TRIGGERS

Copyright Naﬁona emy of Sciences rve


http://www.nap.edu/18338

Crisis Standards of Care: A Toolkit for Indicators and Triggers

REFERENCES

Hick, J. L., J. A. Barbera, and G. D. Kelen. 2009. Refining surge capacity: Conventional, contingency, and crisis capacity.
Disaster Medicine and Public Health Preparedness 3(Suppl 2):559-S67.

IOM (Institute of Medicine). 2009. Guidance for establishing crisis standards of care for use in disaster situations: A letter report.
Washington, DC: The National Academies Press. http://www.nap.edu/catalog.php?record_id=12749.

IOM. 2012. Crisis standards of care: A systems framework for catastrophic disaster response. Washington, DC: The National Acad-
emies Press. http://www.nap.edu/catalog.php?record_id=13351.

Koonin, L. M., and D. Hanfling. 2013. Broadening access to medical care during a severe influenza pandemic: The CDC
nurse triage line project. Biosecurity and Bioterrorism: Biodefense Strategy, Practice, and Science 11(1):75-80.

TOOLKIT PART 1: INTI%%E)%T/%HIF\IationaI Academy of Sciences. All rights reserved. 89


http://www.nap.edu/18338

Crisis Standards of Care: A Toolkit for Indicators and Triggers

$92JNOSaJ uewny |eyuswa|ddns

J9Y310 pue ple |eninw aieAlzoeaq
s92130eJd pue sadljod |suuosiad Ajipow
A|ojeludoidde pue ‘ejen|jeAs ‘MalnSy
$S841S 9oe|dyiom

ul S}4edxe JUS3UOD WOJ) UoI3e}NSuUod
pazijeld>ads anUI3UOISIP 10 Yoeq 8|eds
Sa131IAI130€ uolleidaldde ‘ejelidosdde
8J9YM uoljezijeliowsw ‘Jjeis buipiemal
Uuo SN20J YIM (2319 ‘dv3 ‘|osunod

|eJausb ‘YH ‘uonesisiuiwpe ‘diysispes|
2Je2d 103lIp “6°9) uoljejusws|duwl pue
jJuswdolansp ABejeus Ul siapljoyayels
SNOLIeA JO UOI}RIBDIUl DNUIRUOD

sanssi

po3je|e4-SS843S JO 9DUR||IDAINS 81RINDDe pue
Je|nBaJ enuuod pue ‘e@dueyus ‘ejenjeAs
s9ol3o0eid |euoljeziuebio

4O 14ed au1InoJ swodaq (ple 3s4ly
|ed160|0YydAsd “6°8) saljIAI0e pue Bululell
uoljowoud sdusl|isal/iusuusbeuew ssalls

1sonoel

aullaseq pJemoy
uJn3aJ salljiqisuodsal pue sa|npPayds PIYS
auljaseq 0} UIN3aJ s}odal JuspIoul/s1odlg

auljaseq 0} udnjal uoi3ouny/A}AIIONPOId

:s1966141

9528409p SIUSPIdOL 90B|AMIOAN

(uonouny gof

pue Bulag-||om Ajiwej/euoy jo saijiolid
dAI1.[24) 121|JUOD 8|04 Ul SBseald8(
95e8.408p

sjule|dwod ‘sjiodad Jusploul ‘'si04ig
9seaJoul 0] suibag uolouny/A1IAI3ONPOId
(|e120s ‘|eloineyS(Q ‘|euOlloWwS
‘lea1bojoydAsd ‘|eoiboloisAyd) ssauis Jo
SUBIS pPasealdsp 11gIYxd 0] UIBaq SISYIOA

isiojesipu|

|EUOIIUBAUOD PJEMOL UiN}oy

(039 dVv3 ‘|esunod
|eJausb “YH ‘uonesisiuiwpe ‘diysispes|
2Je2 1081Ip “6'9) uoljejusws|dwi pue
Juswdolenap ABeieuis Ul siepjoysyels
SNOLIBA JO UO[IRIBaIUl DNUIJUOD e
SONSS| Pa}e[8J-SS8J3S JO ddUe||IBAINS
@jeundoe pue Jenbal anuijuo) e
(ple 3s414 |ed160|0YydAsd
“6°9) SalllAl3oe pue Bululesy uoljowoud
9oudl|Isal/iuswabeueuUl Ssauls AJIsusiu| e
isonoel
sJolneysq
ajesun Jsyjo Bullgiyxs 10 gol ayy uo
dos|se Bul||e} 89 O} POJOU BJe SISMION e
yibus|
UIYs 03 |enbas 3ses| je ‘sylys usamiaq
JJO W] SISYIOM BAIB O3 B|qeun e
%J0M
03} 8WO0D 03] dsnjal |puuosiad ‘saljljioey
18310 0] palisjsuely aie sjusied
‘Buljels uiejuiew o3 s|geun aJe sjun
8Joym jujod e yoeals synsas (Uolduny
qol pue Bulag-||am Ajiwey/swoy
JO sanjloud aAlle|al) 121|JUOD 8|0y e
uondnusip
9DIAIBS 8SNEeD SaNss| [suuosiad 03
anp swa|qoJd uolouny/AIAIDNPOId e
:s196614] SISlID
Msu
ybily g 03 wasp Adyjy saljljigisuodsal
OWINSSE 0 UI|D9pP SIOMIOA\  ©
aseasoul
03 ®NUIUO0D SJUBPIDOL DIB|ANIOA\  ©
oljews|goJd Ajbuisealdul (Uoi3ouny
qol pue Bulag-||am Ajlwey/swoy
JO sanjloud aAlle|al) 121|JU0D 8|0y e
sdiysuoielai
/suolnjesado Jo uolouny pasiwoidwod
10 uolnjualle eipaswl/2lignd aAljebau
9sned suoljoe pue saidijod AjljIoe4 e
(sdouus Jo 3Insal e se aIp Jo/pue
pauwiey aJe olignd/siusiyed) AjieAss
pue 81eJ 8SEaUDUl SJUBPIDUI/SIOLIT e
Jayyiny sauloep AJAIRONPOId e
isiojedipul

SISUD

$8|04 Ao¥ /s1IYs BULIBAOD A} NDILIP
paseaJdul ul s3nsaJ (uoljouny gqol pue
Buleg-||am Ajlwe)/awoy Jo saliond
SAI1e|aJ) 121]4U0D 8|0 Ul S8sealdu|
J91UdD puRWWOD

0} A||lewio4ul 4o Ajjewoy payiodal
SJUBPIDUI/SIOLIB Ul 8SeBIdUl %X
BUBAJSIUI ISNW [duuosiad

AJosiAladns jey) Jusixe ayl 03 8sealdsp
01 suIbaq uoouny/A1AIONPOId
aoe|duowwod

Bu028Q (|e100s ‘|elolAeyaq ‘|euoljows
‘leoibojoydAsd ‘|eoiboloisAyd)

onBl1e) 10 SS841S JO SUBIS JSXIOM

is1966141

asuodsal Aousbe/Aylj1oe) Jo uolidsoiad
o1|gqnd/abelanod elpawl aAlle6aN

SYse) Jua4ind Jo) Buluiely

/uoneonps Jo A1ajes paAlediad disyy
UM swW|qoad/s1gnop SSa4dxs SIDNION
9seaJdUl SjuUsplode 90e|dX)JOAN

SaJn|le) SUS}SAS SUOIIRDIUNWIWOD IO
‘SBUISO|D |00YDS ‘ebeulep ainjonJisedjul
AQ paldwli Jo siosiA1adns Jlun Aq
paji0dal (uoizouny gol pue Bulsg-||am
Allwe)/auioy Jo sainiiolid aAne|al)
SONSS| 121|JU0D |04 Ul S9sealdu|

(‘0310 Ysabue

paseaJdul ‘SUo|SIoap ayew 03 Ajljigeul)
sJolneyaq aAlldepelew 4o anbiie)
SAISS90XS JO uolldadiad USXI0MOD

S||ed X2Is pasealdu|

(Jojued

puewuwod ayy 03 syyodaJ uo Buissed

8Q p|noys sJosiAaiadns 3un) (|e1oos
‘leJolAeyaq ‘|euoijows ‘|esibojoysAsd
‘lea1bo|olisAyd) ssauis JO subls
pasealdul 3qIyxa 03 uibaq SISYIOAN
(039

‘Bunjew uolsIosp ‘epnjilie) asealdul
SJ9XJOMOD Jn0oge sjule|duwod JaXYIOAN
9seaJoul sjule|dwod o1gnd/jusiled
uoneinp Yys |ensn 40 %0SL

uey) aJouw BupJom Ajpulinod seskojdwy

:si03ed1pu|

Aousbuppuod

Kjoeded
|euollduny 193I10M

Aiobaje) 103edipu|

248D 4O WNNUIIUOD 9y} BUO|Y SUOIIISURI] JOJ SD1308] pUe ‘SI9bBBI] ‘SI0jedipu| AjioedeD [eUOIIdUNS JOYJOM djdwex]

l-£ 379vL

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18338

Crisis Standards of Care: A Toolkit for Indicators and Triggers

S92JN0saJ uewny

Buinuswas|ddns Jo sueaw Jay3jo Jo pie
|eninw 4oy sue|d ajepdn pue malrey
sol3|IqIsuodsal a|gelieA Jo A3lj1oe)

Y3 JO seaJe Jaylo ybnodyj suolieiol
Buipnoul ‘padnpal 8q Aew SIaxIoM

uo SS8.3s YdIym ul shem aio|dxs 0}
s92130e4d pue sa1d1jod [suuosiad MalAsy
suoljen}is awalIxe

Ul SS8J1S 80e|dXYJOM Ul SUadXs JUS3U0D
W04} UoI3e}NSUod pazijeloads aio|dx3
Sal3IAI30e uoljeldaidde Jjeis oieniu)
('019 [SdVv3] sweuboid aouejsisse
2sAojdws ‘|asunod |ebs| ‘[YH] s@24n0sal
uewny ‘uolnedisiuiwpe ‘diysiapes|
24e2 |edlul|d “6'8) uollejuswas|dwl pue
juswdojonap ABoieJis Ul siopjoyayels
SNolIeA JO uoljelBajul 8insug

jjeis Alosiaiedns

/iuswsbeuew Ag senssi paje|al
-anBljey pue ssa43s JO 8due||I9AINS
91eJndoe pue Je|nbaJ ainsug

(@2t

‘sbulleaW) S8IINP [RIIUSSSBUOU 10LI3SaY
S9DIAJDS JO SInOoY papuedxa Bulpn|dul
‘J4o0ddns uoijlinu ajeludoidde spinodd
(039 ‘@4ed 3ad ‘@4ed p|Iyd ‘sisquuawl
Allwey 01 Ja3|ays diseq buipiroad ‘swoy
||e2 03 saul| suoyd 03 ssedor) spasu
Allwey s 4jeis sy 104 poddns aplAoid
sefbueyd Bulyjels

poje|a4-4931Sesip wody Bulsle s3o1j3uod
pI1oAE 0} SaAl3elUSSaldal Bululebieq
SAI108||0D Y3IM SUOISSNOSIp/uosiel]
juswwod pue jndul apiAoid

0} Jje3s 4oj Ajlunijioddo pue sBulysiiq
|jeuoljelado Buipn|dul ‘paulejulew

S| (SS@uaJeMe |[_UOIIBNYIS) Jje)s O}

MOJ4 UOI3RWIOJU] JUBPIDUI 84NSug

(*03° ‘|[duuosiad paulely

SySej |ed1314ouou ||e Jo4 |puuosiad
poddns Jo asn Buipn|oul ‘S824N0Sal
uewny Builuswsa|ddns Jo sueaw
J9Y310 JO ple [eninw 404 sue|d 91eAlldy
so2130e4d pue salojjod

jsuuosJtad ul sebueyd uswa|dw|
SUOIIBN}IS DUIDIIXD

Ul SS8J3s 92e|dXYJOM Ul S}J8dXd JUSU0D
Wwl0J4 UOI3e}INSU0D pazije|oads a40|dx]

4O S|9A8| JOMO|) SBIINP JJadXe-UouU J0J
poddns |auuosJiad |euolyippe apiAoid
10 soljes Bulyjels ayenbepe ainsugy
saio1j0d

Juswebeuew anbile} Juswa|dw|

(pre 15414 [e2160j0YydASd “69) SallAIR0e
pue Buluiesy uoryowoad adual|isal
/luswisbeuew ssals Jusws|dw|

:sonoe

91

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18338

Crisis Standards of Care: A Toolkit for Indicators and Triggers

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/18338

Crisis Standards of Care: A Toolkit for Indicators and Triggers

4: Toolkit Part 2: Emergency Management

INTRODUCTION

This chapter presents a discussion and decision-support tool to facilitate the development of indicators and
triggers that help guide emergency management decision making during a disaster. This tool focuses spe-
cifically on the role of emergency management in supporting the public health and medical sectors during
an incident that impacts conventional levels of care (although a similar discussion process could be used to
develop indicators and triggers to guide decision making for a broader range of emergency management
responsibilities). Because integrated planning across the emergency response system is critical for a coordi-
nated response, it is important to first read the introduction to the toolkit and materials relevant to the entire

emergency response system in Chapter 3. Reviewing the toolkit chapters focused on other stakeholders also

would be helpful.

Roles and Responsibilities

Emergency management serves as the lead incident coordinating entity and thus supports the public health

and medical (Emergency Support Function-8, or ESF-8) sector during a major disaster or incident via

e Facilitation of incident management process (including planning and operational cycles) and devel-
opment of jurisdictional incident action plans;

e Public information and risk communication coordination (Joint Information System)

e Situational awareness and maintenance of the Common Operating Picture (COP);

e Resource request, management, and delivery logistics;

e Transportation coordination or support;

e Communications support;

e Mass care and sheltering;

e Public works, including road access and utilities support, and incident-specific safety;

e Legal and regulatory mechanisms, including the ability to co-opt resources and space when

required; and
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e State emergency management working with state health (or public health, as applicable) for
requests for federal public health and medical resources such as the Strategic National Stockpile,

National Disaster Medical System, or declarations related to health emergencies.

Key Issues for Emergency Management

Emergency management provides a critical nexus on which a major public health and medical response
depends for success. The specific relationship between the other ESFs and ESF-8 are described in the
introductory text (Chapter 1) along with an expanded overview of emergency management’s importance to
public health and medical incident response. A brief summary is included here to facilitate discussion and
consideration during stakeholder meetings.

Emergency management should play an active role in facilitating and maintaining multiagency coordi-
nation with local public health, hospitals, emergency medical services (EMS), and other health care orga-
nizations; otherwise, it is extremely likely that the response will be negatively impacted. Pre-event planning
specific to the role emergency management will play and the responsibilities of public health, hospitals,
health care coalitions, and EMS agencies in various scenarios is critical to successful response. Lead agency
designation and who represents the interests of the key ESF-8 stakeholders at the jurisdictional emergency
operations center (EOC) is also a key issue to address prior to an incident as well as to confirm during an
incident, so that roles and responsibilities are clear. Emergency management will likely play a lead role in
community infrastructure protection, logistical support, situational awareness and information gathering,
and facilitation of public information and risk communication dissemination. Public health will have the
lead role in community-based health interventions (with logistic support from emergency management),
policy development, containment measures, health surety (food and water safety, etc.), and public message
development. Ensuring that the emergency management/public health relationship is synergistic prior to
an incident will enable each discipline to concentrate on their responsibilities, maximize their respective
resources and talents, and avoid duplication. This should also avoid confusion and unrealistic assumptions
about the powers and abilities of each agency. This can only occur through joint planning, exercising, and
response, which can begin with the structured discussions outlined in this project.

For the purpose of this toolkit, local and state public health will take the lead with their health care orga-
nizations and health care coalitions on the implementation of crisis standards of care (CSC) when conditions
require. In some states, the state EMS office may reside within the department of health and be included in
the leadership role. Emergency management will have a critical supporting role. Additional discussion about
roles and responsibilities in planning for and implementing CSC is available in the Institute of Medicine’s
(IOM’s) 2012 report Crisis Standards of Care: A Systems Framework for Catastrophic Disaster Response. This

report also includes planning and implementation templates that outline core functions and tasks.

DISCUSSION AND DECISION-SUPPORT TOOL

Building on the scenarios and overarching key questions presented in Chapter 3, this tool contains addi-
tional questions to help participants drill down on the key issues and details for emergency management.

It also contains a chart that provides example emergency management indicators, triggers, and tactics, and
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a blank chart for participants to complete. The scenarios, questions, and example chart are intended to
provoke discussion that will help participants fill in the blank chart for their own agency.! Participants may
choose to complete a single, general blank chart, or one each for various scenarios from their jurisdictional

Hazard Vulnerability Analysis.

Discussion Participants
Suggested participants and key stakeholders for a discussion focused on emergency management are listed below.

Key discussion stakeholders: [suggested agency/jurisdiction primary participants]

e Jurisdictional EMS entities (public and private), including key medical direction personnel for each
discipline;

e Jurisdictional fire/rescue;

e Local public health;?

e Hospitals/health care coalition(s);

e Local government legal counsel/authority;

e  Medical examiner/coroner;

e 911 answering point(s)/public safety answering points (PSAPs); and

e County commissioner/board.

Secondary-level discussion stakeholders: [plans require integration with these partners]

e State emergency management;

e State public health;

e State EMS authority;

e State hospital and other associations;

e Elected officials and executive officers;

e State’s attorney office or state legal representative;
e Law enforcement and corrections;

e Funeral and mortuary services associations;

e Faith-based and community volunteer agencies;

e Representative(s) from utility service providers; and

e Community stakeholders involved with management of large planned events.

1 The blank table for participants to complete can be downloaded from the project’s website: www.iom.edu/crisisstandards.

2 As discussed further in the public health toolkit (Chapter 5), in some states there are no local health departments, only a (centralized)
state health department that acts as both state and local. Even in those states with both local and state health departments, the state health
department needs to be involved in the discussions. As noted in the two previous IOM reports on crisis standards of care (CSC), the local
health department will focus on local and regional issues related to CSC planning, while the state health department will help to coordinate
the local/regional planning efforts to ensure intrastate coordination and consistency (IOM, 2009, 2012). The discussion participants and
stakeholders listed here are provided as a suggestion; discussion organizers should develop a participant list that would be appropriate for
the structures and organization of the particular jurisdiction.
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Briefing-level participants: [plans require awareness-level knowledge by these entities]

Major local media; and

Representative(s) from all local chambers of commerce.

Key Questions: Slow-0Onset Scenario

The questions below are focused on the slow-onset influenza pandemic scenario presented in Chapter 3:3

10.

11.

What ESF-8 system information can the EOC and/or emergency management access? Do these
systems integrate into the state-level incident management system (WebEOC®, ETeam”, etc.)?
How are hospitals, public health, EMS, and the rest of the medical care sector (dialysis clinics,
nursing homes, etc.) represented at the jurisdictional EOC? If they do not have an assigned “seat”
in the EOC, who represents their interests, and how are coordination and two-way communica-
tions maintained?

Is there a clearly delineated process by which these ESF-8 stakeholders advance resource requests
to the local or state EOC?

What is the process by which the EOC communicates back to ESF-8 stakeholders about poten-
tial resource shortages and other challenges in other organizations/sectors (security issues, travel
restrictions, etc.) that will affect their ability to function?

What declarations or legal/regulatory relief can help support ESF-8 response strategies during
a major disaster (e.g., suspension of ordinances requiring transport to hospital by EMS)? What
agency (local, state, or federal) has the authority to waive such requirements? Based on what infor-
mation and at what point is the decision made to pursue these declarations?

How is a COP maintained during a prolonged incident or event?

What process is in place to ensure that timely, accurate risk communication is available and dis-
seminated to media outlets?

What information from ESF-8 systems or other sources would lead emergency management to
begin rumor control and management during a health event, and how would this be handled? Are
health public information officials integrated into Joint Information Systems?

What information is used to monitor whether resources (e.g., law enforcement) are becoming
overtaxed? What adaptive strategies and/or personnel can be used? Are Memorandums of Under-
standing in place to gain additional resources?

When does emergency management reach out to ESF-8 stakeholders to determine needs during a
purely health-related event? At what point are virtual versus physical coordination locations used?
Does the jurisdiction have an active health care coalition that coordinates the medical aspects of

incident response, and how can emergency management maximize these coordination resources?

3 These questions are provided to help start discussion; additional important questions may arise during the course of discussion. The
questions are aimed at raising issues related to indicators and triggers, and are not comprehensive of all important questions related to disaster
preparedness and response.
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Key Questions: No-Notice Scenario

The questions below are focused on the no-notice earthquake scenario presented in Chapter 3:

1. During a multi-jurisdictional incident or event, how are requests for resources prioritized when
there are not enough resources to meet current requests?

2. How is utility outage and restoration information made available to the EOC and then to ESF-8
stakeholders (e.g., hospitals and their respective health care coalitions)?

3. What alternate transportation capabilities might be available to assist with evacuation in affected
hospitals or health care organizations, such as skilled nursing facilities? Based on what information
and at what point would the decision be made to implement these capabilities? What assistance is
provided to health care organizations regarding decisions to evacuate or shelter in place?

4. What contingency plans are in place for regional staging areas and “automatic” regional mutual
aid responses for public safety and EMS agencies after a catastrophic incident? Based on what
information and at what point would the decision be made to implement these? Are additional
contacts necessary with the state EMS and trauma office specific to the EMS role in response, and
what information should be obtained prior to contact?

5. What process is followed when the traditional or legally authorized personnel and decision makers
are unavailable to issue declarations?

6. How is situational awareness maintained with surrounding jurisdictions when widespread utility
failures are possible?

7. How does emergency management support its staff (duty hours, sleeping areas, nutrition, etc.),
reduce unnecessary workload, and provide family and staff with physical safety and support so that
staff can make key decisions without impediments?

8. Do local and state emergency management have identified shelters, including those to meet the

medical special needs clients in their jurisdictions?

Decision-Support Tool: Example Table

The indicators, triggers, and tactics shown in Table 4-1 are examples to help promote discussion and provide
a sense of the level of detail and concreteness that is needed to develop useful indicators and triggers for a
specific organization/agency/jurisdiction; they are not intended to be exhaustive or universally applicable.
Prompted by discussion of the key questions above, discussion participants should fill out a blank table,
focusing on key system indicators and triggers that will drive actions in their own organizations, agencies,
and jurisdictions. As a reminder, indicators are measures or predictors of changes in demand and/or resource
availability; #riggers are decision points (refer back to the toolkit introduction [Chapter 3] for key definitions
and concepts).

The example triggers shown in the table mainly are ones in which a “bright line” distinguishes function-
ally different levels of care (conventional, contingency, crisis). Because of the nature of this type of trigger,
the examples can be described more concretely and can be included in a bulleted list. It is important to

recognize, however, that expert analysis of one or more indicators may also trigger implementation of key
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response plans, actions, and tactics. This may be particularly true in a slow-onset scenario. In all cases, but
particularly in the absence of bright lines, decisions may need to be made to anticipate upcoming problems
and the implementation of tactics and to /ean forward by implementing certain tactics before reaching the
bright line or when no such line exists. These decision points vary according to the situation and are based
on analysis of multiple inputs, recommendations, and, in certain circumstances, previous experience. Dis-
cussions about these tables should cover Aow such decisions would be made, even if the specifics cannot be

included in a bulleted list in advance.
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