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Executive Summary

A. Background

A wide range of recent domestic disasters—from wildfires to the COVID-19 pandemic—have highlighted
the challenge of preparing for large-scale public health emergencies. Inadequate preparation for these
disasters has resulted in preventable loss of life, diminished public trust in federal, state, tribal, local, and
territorial (STLT) governments, and ongoing confusion about actions needed to improve preparedness.

To help the federal government and STLT jurisdictions better prepare for emergencies, there is a need to
understand how prepared different jurisdictions are for various emergencies. Understanding a
jurisdiction’s level of preparedness can inform resource allocation and identify actions that the federal
government and STLT jurisdictions can take to bolster preparedness, such as developing formal response
plans, training public health and health staff, or forming contractual agreements with partner
organizations. However, assessing whether a jurisdiction is prepared for different emergencies is
inherently complex and there is a lack of consensus among practitioners and scholars on how to approach
preparedness measurement. Measurement tools introduced in recent decades have numerous limitations,
such as inconsistently defining preparedness and its goals, relying on subjective agency assessments of
the standards and capabilities that contribute to preparedness, and failing to provide an evidence base for
measures. The cross-sectoral, cross-jurisdictional nature of public health systems adds to the complexity
of preparedness measurement: because of the many agencies and organizations involved in emergency
response efforts, it is challenging to understand how performance should be measured and accountability
distributed across these partners. Further, the singularity of public health emergencies makes it difficult to
assess whether key takeaways from one disaster will apply to the next.

In response to these challenges, the U.S. Department of Health and Human Services Office of the Assistant
Secretary for Planning and Evaluation (ASPE) funded a study to address 1) the current state of metrics for
public health and health care preparedness in the United States, including gaps in existing metrics and
limitations of existing metrics identified during the COVID-19 pandemic and 2) strategies to potentially
improve measurement of public health and health care preparedness and address the gaps and
limitations in current metrics. The methods for this study include a synthesis of key findings from a
targeted environmental scan of domestic preparedness metrics and a technical expert panel (TEP) made
up of representatives from federal agencies, public health and healthcare organizations, and academic
institutions, with diverse experience in preparedness measurement and emergency response.

B. The current state of public health and health care preparedness metrics in the
United States

We conducted an environmental scan to understand tools currently available to assess STLT preparedness,
including indices, measure sets, and other instruments such as self-administered preparedness surveys.'
We identified nine tools to measure STLT emergency preparedness, including three that have also been
used to assess national preparedness in the United States (Exhibit ES.1).

' We define indices as tools that assess preparedness across a range of measures and create a composite score
summarizing a jurisdiction’s preparedness. Measure sets similarly assess preparedness across a variety of measures
but do not produce a summary statistic.
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Exhibit ES.1. List and description of tools to assess STLT public health and healthcare

preparedness

Tool

Description

Tools for internal and external stakeholders

Community Outbreak
Preparedness Index (COPI)

Assesses county-level preparedness for infectious disease outbreaks using
publicly available data

Hospital Medical Surge
Preparedness Index (HMSPI)

Evaluates the capacity of hospitals to handle patient surges during mass casualty
events, using over 120 measures from publicly available data sources

Hospital Preparedness Program
(HPP) performance measure set

Assesses preparedness of HPP funding recipients based on 22 performance
measures reported by recipients and disseminated broadly

National Health Security
Preparedness Index (NHSPI)

Trust for America’s Health
(TFAH) Ready or Not tool

Generates a composite preparedness score for states, territories, and the nation
overall based on 130 measures derived from publicly available data sources

Evaluates states’ preparedness for public health emergencies using a targeted set
of 10 measures largely derived from the NHSPI

Self-administered tools for internal use by STLT jurisdictions

Assessment for Disaster
Engagement with Partners Tool
(ADEPT)

Summarizes the frequency and nature of activities related to disaster
preparedness, response, and recovery that local health departments engage in
with community-based organizations, using a 15-item index for use by local
health departments

Connectivity Measurement Tool | Quantifies the level of connectivity of different organizations and systems

involved in public health preparedness across 28 items

Preparedness Capacity
Assessment Survey (PCAS)

Creates an aggregate score summarizing preparedness of local health
departments

Rapid Urban Health Security
Assessment (RUHSA)

Evaluates local-level health security capacities across 46 measures

We present a summary of key characteristics of these tools, as well as gaps and limitations as identified by
the literature and the TEP, in Exhibit ES.2.

Exhibit ES.2. Summary of key characteristics of existing public health and health care
preparedness metrics and their gaps and limitations

Characteristic

Summary of existing metrics and their gaps/ limitations

Purpose and Tools vary in their target audience:

users e Five tools are intended for internal and external stakeholders. Results from these tools are

publicly disseminated for use by a broad audience of federal and STLT policy makers, public
health and health care organizations, and the general public.

e Four tools require self-administration and are intended for internal users, such as local health
department staff and their partners.

Gaps and limitations: Tools intended for broad internal and external audiences may not feel

actionable for STLT users that face challenges interpreting and adapting scores to their local
contexts.
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Summary of existing metrics and their gaps/ limitations
Jurisdiction Of the nine STLT tools:

levels e Two tools (the NHSPI and the TFAH tool) assess preparedness at the state and territorial level;
in addition, the HPP measure set can be aggregated at the state level.

e Seven tools assess preparedness within states and territories at the local level (e.g., county, local
health department, or hospital level).

e Results from two tools—the NHSPI and HPP measure set—are routinely aggregated at the
national level to present a snapshot of national preparedness. In addition, the TFAH tool groups
states into tiers based on scores for each measure, which can be used to assess national
preparedness (for example, by assessing the number or percentage of states in the highest or
lowest performing tier for each measure to assess relative strengths and weaknesses across the
United States).

¢ None of the tools were adapted for tribal communities.

Gaps and limitations: There is no comprehensive all-hazards index to measure and guide local
jurisdictions’ emergency preparedness efforts. In addition, there were no preparedness tools
tailored to tribal communities.

Factors Tools vary in the breadth of factors that they measure. For example:

measured e The NHSPI and COPI take a comprehensive approach to measuring preparedness across the
emergency management cycle (i.e., prevention, protection, mitigation, response, and recovery)
and include “proactive” measures of preparedness that assess social vulnerability and resilience.

¢ Other tools are more focused on specific aspects of preparedness (for example, the HMSPI
focuses on surge capacity and the Connectivity Measurement Tool focuses on perceptions of
partnerships).

Gaps and limitations: Existing tools inadequately capture several important factors that affect

preparedness, including strength of cross-sector collaboration, individual readiness and training of

the workforce, administrative capacity, political factors, social vulnerability, and public trust.

Types of Eight out of nine preparedness tools take an all-hazards approach to measurement, assessing
disasters measures of preparedness applicable to a wide range of disasters.
addressed Gaps and limitations: There is a lack of disaster-specific tools; all-hazards tools may not reliably

predict outcomes for all types of emergencies and may be challenging for STLT users to interpret.

Data sources Four tools leverage data from nearly 100 different public sources, including national surveys,

and availability | government agencies, and associations; the other five tools are designed for self-reporting/self-
administration.

Gaps and limitations: There is a lack of publicly available data at the local level. In addition, there
are limitations in the availability of timely data, with some sources being updated infrequently.

In addition to the gaps noted above, the COVID-19 pandemic exposed other weaknesses that need to be
addressed to improve emergency preparedness and preparedness measurement. For example:

/ Many preparedness tools—including the NHSPI, TFAH, and other prominent global tools—were not
valid predictors of COVID-19 outcomes, such as excess mortality rates. This underscores the need to
explore ways to improve measurement within existing tools and consider whether all-hazards tools like
the NHSPI are the best way to assess preparedness for the wide range of unique emergencies that the
country is likely to face.

/ A variety of critical factors that affect outcomes are not accounted for in current preparedness
measures, such as partnerships, political will, and public trust, among others. Moving forward, it will be
important to consider ways to measure these factors and incorporate them in preparedness metrics.

/ The disparate impacts of the COVID-19 pandemic on socially vulnerable communities, who suffered
higher incidence of COVID-19 infections and deaths, highlight the need to embed equity in how

Mathematica® Inc.
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jurisdictions prepare for emergencies and thus, in how we measure communities’ preparedness and
assess their vulnerabilities.

/ Finally, the COVID-19 pandemic exposed significant weaknesses in the public health data and
surveillance infrastructure, as evidenced by challenges with reporting and tracking lab test results, lack
of interoperability across health and public health reporting systems, and gaps in the types of data that
are collected and tracked. Investments in data infrastructure could help improve preparedness metrics,
especially at the local level where measurement is limited by the availability of standardized, timely data.

C. Strategies to improve measurement of public health and health care
preparedness

Given the gaps and limitations in existing tools and inherent challenges in measuring preparedness, there
is an opportunity to apply lessons learned from the COVID-19 pandemic to pursue development of
improved metrics. These efforts must be rooted in an understanding of the ideal attributes of public
health preparedness measures, so that there are set criteria against which future metrics could be
evaluated. We present ten attributes in this report, informed by current public health performance
measurement literature. Then, considering these key attributes and feedback from the TEP, we outline
four strategies and examples of associated follow-up efforts that could potentially advance preparedness
measurement, summarized in Exhibit ES.3.

Exhibit ES.3. Four strategies that could potentially advance preparedness measurement, and
potential follow-up efforts for consideration

Strategies Potential follow-up efforts

1. Address gaps in existing Low-intensity efforts could include:

metrics by developing or  |e Advancing individual training and measurement of training by working with

refining important professional associations.
measures of preparedness

and supplementing
preparedness metrics with
contextual data.

¢ Evaluating existing online preparedness curricula to set a foundation for
measurement of individual preparedness.

e Exploring degree program accreditation as a tool to improve readiness of future
public health professionals and set a foundation for a national measure of
individual preparedness.

Medium-intensity efforts could include:

¢ Developing new trainings to fill gaps, supporting improvement on future
measurement of individual preparedness.

e Advancing measurement on the strength of essential partnerships

e Investigating contextual factors critical to response and outcomes.

High-intensity efforts could include:

e Improving measurement of administrative response capabilities and providing
support to help STLT jurisdictions overcome barriers.

e Developing a national-level measure or measures corresponding to administrative
response capability.
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Strategies Potential follow-up efforts

2. Improve how health equity | A low-intensity effort could include:

is addressed in ¢ Developing recommendations for an effective approach to present social and

preparedness metrics by health vulnerability indicators with or within preparedness indices.
engaging underserved

communities in continuous
efforts to advance
measurement and
considering social
vulnerability data together
with preparedness
measures.

A medium- to high-intensity effort (depending on the number of communities
included) could include:

¢ Identifying locally appropriate metrics focused on health equity to advance
equity-focused preparedness measurement in communities, such as metrics
summarizing the preparedness level of neighborhoods disproportionately
impacted by COVID-19 and at elevated risk for specific types of emergencies (for
example, flooding in a low-lying area or floodplain).

3. Improve source data and | Low-intensity efforts could include:

use additional analyses to | Exploring the feasibility of using artificial intelligence with After Action Reports

enhance the availability, (AARs), to facilitate scaled up qualitative analysis to identify themes.
responsiveness, and

salience of preparedness
metrics.

o Exploring stakeholder receptiveness to implementing a metadata template for
AARs, to facilitate synthesizing patterns across AARs.

e Exploring the feasibility and benefits of using non-public data sources, such as
data from the Real-World Incident Reporting and Evaluation tool or others, to
advance the evidence base for preparedness metrics.

Medium-intensity efforts could include:

¢ Analyzing AARs on a large scale to identify key themes.

e Facilitating improvement of AARs’ quality and availability, through an organized
peer review process and support to ensure AARs are created and shared following
all disasters.

¢ Undertaking research using non-public data sources to advance the evidence
base for preparedness metrics.

A high-intensity effort could include:

e [dentifying and developing automated data solutions that would reduce reporting
burden.

4. Enhance actionability and | A low-intensity effort could include:

understandability of ¢ Conducting a needs assessment to identify jurisdiction types, organizations, and
metrics by developing and disaster types most in need of exemplar models, and a landscape assessment to
disseminating information identify existing strong examples and find important gaps.

on exemplars. A medium-intensity effort could include:

¢ Developing case studies to fill identified needs for exemplar models and
disseminate them to relevant audiences.

Notes: Low-intensity=likely to require one to three staff working for less than a year; high-intensity=those that involve large-scale
data collections or system changes; medium-intensity=efforts likely to fall between the low- and high-intensity ranges. Low-
intensity and italicized efforts could begin when resources are available. Italicized medium and high-intensity efforts
indicate those not dependent on low-intensity efforts. Medium- and high-intensity efforts not italicized would best be
structured using results from the low-intensity efforts listed.

Implementing these strategies would require collaboration across a range of stakeholders, including
federal agencies, STLT jurisdictions, public health and health care organizations and their partners, and
researchers. In addition, these strategies would require investments that need to be considered against
the many competing priorities that public health systems face. The low-intensity efforts listed above often
set up and help structure suggested medium- and high-intensity efforts and would be good places to
start. However, several of the suggestions for medium- or high-intensity efforts could begin without
additional preliminary work as soon as resources permit; those are italicized in Exhibit ES.3. The specific
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selection of where to begin depends, as a practical matter, on how managers within the relevant agencies
find the efforts well-matched with existing work, resources, and program opportunities; but even
implementing a few of the efforts listed in Exhibit ES.3 could help agencies make incremental progress.
Ultimately, the availability of better tools to measure and understand gaps in preparedness against
specific threats could inform federal and state resource allocation and help set priorities to improve
preparedness of public health and healthcare system for the next public health threat. In the hands of
strong leadership, better measurement can also catalyze and enable improvement, resulting in a better-
prepared nation.
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Chapter I. Introduction

l. Introduction

A wide range of recent domestic disasters have highlighted the
challenge of preparing for large-scale public health emergencies.
Since 2020, the U.S. Department of Health and Human Services
(HHS) has issued 57 declarations of new and continuing public health
emergencies for a range of crises, including infectious diseases such
as COVID-19 and monkeypox; natural disasters such as wildfires,
hurricanes, and severe storms; and the ongoing opioid epidemic.?"
Inadequate preparation for these disasters has resulted in
preventable loss of life; diminished public trust in federal, state, tribal,

Exhibit I.1. What is public
health and health care
preparedness?

Public health and health care
preparedness is the ability of
public health and health systems,
communities, and individuals to
prevent, protect against,
mitigate, quickly respond to, and
recover from health

local, and territorial (STLT) governments; and ongoing confusion

emergencies.’

about the actions needed to improve public health and health care

preparedness (Exhibit I.1).

Three federal agencies provide critical guidance and funding to help STLT jurisdictions and public

health and health care systems nationwide advance emergency preparedness. The U.S. Centers for

Disease Control and Prevention (CDC)
and the Administration for Strategic
Preparedness and Response (ASPR)
maintain sets of core capabilities that
public health and health care systems
need to achieve preparedness. In
addition, the Federal Emergency
Management Agency (FEMA) maintains
a set of 32 capabilities intended to
guide emergency preparedness
broadly at the community level,
helping to achieve FEMA's National
Preparedness Goal, organized across
five mission areas (Exhibit 1.2).4
Collectively, since 2002, federal
agencies, including CDC, ASPR, and
FEMA, have distributed more than $75
billion in funding to help STLT
jurisdictions and public health system
partners prevent, prepare for, and
respond to emergencies.>®’

Exhibit I.2. FEMA's National Preparedness Goal and the five
phases of emergency preparedness

FEMA defines the National Preparedness Goal as “a secure and
resilient Nation with the capabilities required across the whole
community to prevent, protect against, mitigate, respond to, and
recover from the threats and hazards that pose the greatest risk.”
FEMA further describes five categories, or “mission areas,” needed
to support this goal: 3
1. Prevention. Ability to avoid, prevent, or stop imminent threats
Example capability: Intelligence and information sharing

2. Protection. Ability to secure the homeland against acts of
terrorism or disasters
Example capability: Supply chain integrity and security

3. Mitigation. Ability to reduce loss of life and property by
lessening the impact of disasters
Example capability: Community resilience

4. Response. Ability to save lives, protect property and the
environment, and meet basic human needs after an incident
Example capability: Public health, health care, and emergency
medical services

5. Recovery. Ability to help communities recover quickly
Example capability: Housing

' This count includes both new public health emergency declarations and declarations that have been renewed by the
Secretary of the Department of Health and Human Services for ongoing emergencies, such as the opioid crisis and

COVID-19.
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Because communities face distinct hazards, public health and health care emergency preparedness
strategies vary from jurisdiction to jurisdiction. For example, a rural community in a low-lying coastal
region would necessarily prioritize different preparedness capabilities than a landlocked city prone to
tornadoes. While guidance from the CDC, ASPR, and FEMA is designed to support emergency
preparedness across a broad range of disaster types (Exhibit 1.3), these agencies also encourage routine
hazard or risk assessments to help communities understand
distinct threats they face and prioritize capabilities based on
local needs. FEMA requires government agencies to work with
stakeholders to conduct a thorough community risk assessment
every three years using the Community Threat and Hazard
Identification Risk Assessment to guide their work.® Similarly,
CDC's Public Health Emergency Preparedness (PHEP) program

Exhibit 1.3. An all-hazards
approach to preparedness

The capabilities advanced by CDC,
ASPR, and FEMA are designed to be
adaptable across all hazard types:
natural disasters; infectious disease
outbreaks; terrorist attacks;

requires funded public health agencies to work with local
jurisdictions and their community partners to conduct a risk
assessment at least once every five years.? Risk assessments are

cybersecurity attacks; and chemical,
biological, radiological, or nuclear
incidents. This all-hazards approach to

preparedness recognizes that “while
hazards vary in source (natural,
technological, societal), they often
challenge health systems in similar
ways and demand a multisectoral
response.”®

also common at the facility (such as hospital or nursing home)
level. For example, health care facilities that participate in
Medicare or Medicaid are required to complete or update a
hazard vulnerability analysis annually to better understand risks
and prioritize activities to mitigate, respond to, and recover from
these risks."

Preparing for emergencies requires planning and collaboration across a multitude of public and
private sector partners that play distinct roles in public health and health care emergency response.
For example, CDC's public health preparedness and response capability standards include STLT public
health departments, health clinics, ambulatory care providers, fire departments, law enforcement agencies,
public works, and other partners as contributors to medical surge capabilities; first responders,
epidemiologists, environmental health agencies, clinical laboratories, and other partners as contributors to
laboratory testing capabilities; and social service agencies, schools, community coalitions, mental health
providers, housing programs, and other partners as contributors to community recovery capabilities. '
Similarly, ASPR’s Health Care Preparedness and Response Capabilities are designed for multisector health
care coalitions (HCCs) consisting of public health agencies, hospitals, emergency medical services, and
emergency management organizations located in a defined geographic location.™

The landscape of organizations that make up the public health system and contribute to public
health and health care preparedness is varied and complex. Exhibit |.4 presents the broad network of
partners involved in emergency preparedness and response. Partners range from health clinics and
emergency medical services (EMS) that provide direct health care services, to employers and schools that
play key roles in ensuring safe workplaces and learning environments, such as encouraging testing and
vaccination, as many employers and organizations did during the COVID-19 pandemic.
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Exhibit 1.4. Entities that might make up a local public health emergency preparedness system

Neighborhood
Organizations

EMS

Schools ‘ C|V|c Groups

Nursing ‘
Homes
Community
Nonprofit Centers

Organizations

Hospitals Home Health
Drug ; .
Treatment PUl:;:erl"I:;Ith Laboratories ‘
Doctors
’ Mental Health
Faith-Based
Institutions
Enforcement X
Tribal Health Fire Transit

Community
Health Clinics

Employers

Corrections

Elected Officials

Image adapted from NACCHO, “Local Assessment Instrument.” National Association of City and County Health

Officials, 2013.

Assessing whether a jurisdiction is prepared for
different emergencies is inherently complex,
and there is a lack of consensus among
practitioners and scholars on how to measure
preparedness. Despite the promise and potential
of preparedness measurement (Exhibit 1.5), tools
introduced in recent decades have numerous
limitations: inconsistently defining preparedness
and its goals, relying on subjective agency
assessments of the standards and capabilities that
contribute to preparedness, and failing to provide
an evidence base for measures.”™ %" The cross-
sectoral, cross-jurisdictional nature of public health
systems adds to the complexity of preparedness
measurement; because of the many agencies and
organizations involved in emergency response, it is
challenging to understand how performance
should be measured and accountability distributed
across these partners.' The singularity of public
health emergencies is a central challenge. Because
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Exhibit I.5. Why measure preparedness?

Measuring preparedness can provide a powerful
decision-making tool to guide strategies to ensure a
community of any size is ready for an emergency.
Stoto and Nelson™ present three core aims of
preparedness measurement:

1. Accountability. Measures can help hold leaders
and public health system partners accountable
for their investments in preparedness by allowing
them to assess preparedness relative to set
standards or benchmarks.

2. Systems improvement. Measures can highlight
where weaknesses and gaps exist across the
public health system, driving quality
improvement efforts.

3. Research and knowledge sharing. Over time, as
measures are tested and refined, they can help
build evidence on “what works” when preparing
for emergencies, which is key to informing the
study of public health preparedness.


https://www.naccho.org/uploads/downloadable-resources/Programs/Public-Health-Infrastructure/FINAL-Local-Instrument.pdf

Chapter I. Introduction

each disaster is unique, it is difficult to assess whether key takeaways from one disaster will apply to the
next.”

The COVID-19 pandemic exposed flaws in U.S. emergency response systems, demonstrating the
urgent need for more reliable, evidence-based preparedness measures. Public health and health care
systems faced extraordinary pressures, from staffing a qualified workforce to meeting surging demand for
medical care to addressing the stark health inequities that persisted across communities. Given the
significance of the pandemic and its lasting impact, a close examination of current approaches to
preparedness measurement, including key drivers of preparedness that may have been overlooked, is
essential to inform readiness for infectious disease outbreaks and other potential disasters.

In response to the issues outlined above, HHS's Office of the Assistant Secretary for Planning and
Evaluation (ASPE) funded this study, designed to draw lessons from the COVID-19 pandemic to
inform efforts to measure preparedness going forward. The study included a targeted environmental
scan of domestic preparedness metrics and a technical expert panel (TEP)—made up of representatives
from federal agencies, public health and health care organizations, and academic institutions—with
diverse experience in preparedness measurement and emergency response.

This report gives a comprehensive overview of the current landscape of preparedness measurement tools
and suggests areas for improvement, exploring why current efforts to measure preparedness have failed
to predict effective responses in real-world settings. In addition, to inform future measurement efforts, it
reveals key criteria that preparedness metrics should meet and highlights strategies that could potentially
advance measurement to meet these criteria and address the gaps found in current metrics of public
health and health care preparedness.

The research questions in Exhibit 1.6 guided this work. Questions 1-3 focus on current measures and are
addressed in Chapter II; Questions 4 and 5 look to the future of public health preparedness measurement
and are addressed in Chapter Ill. In addition, Appendix A describes the study methods, Appendix B
describes existing tools to measure STLT emergency preparedness, Appendix C summarizes literature
assessing how well preparedness indices predicted outcomes during the COVID-19 pandemic, Appendix D
lists the TEP participants, and Appendix E provides the agenda for the TEP.

Exhibit 1.6. Study research questions
1. What public health and health care preparedness tools are currently available in the United States? (Chapter II)
2. What are the gaps in existing public health and health care preparedness metrics? (Chapter II)

3. What lessons learned from the COVID-19 pandemic can inform measurement of emergency preparedness and
response at STLT public health agencies in the future? (Chapter II)

4. What attributes should public health and health care preparedness metrics have, and what gaps would these
attributes address? (Chapter IlI)

5. What strategies should potentially be explored to improve measurement of public health and health care
preparedness? (Chapter IlI)
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ll. The Current State of Public Health and Health Care Preparedness
Metrics in the United States

The nation’s response to the COVID-19 pandemic provides an opportunity to better understand
how to improve public health and medical response to all types of disasters, including infectious
disease outbreaks, cybersecurity threats, and other emergencies. To seize this opportunity, we drew
on findings from the environmental scan and TEP to address the following research questions, which are
the basis of this chapter’s structure:

1. What metrics on public health and health care preparedness are currently available in the United
States?

2. What are the gaps in existing public health and

i Exhibit 11.1. Types of preparedness metrics
health care preparedness metrics?

This chapter covers three types of metrics used to

3. What lessons learned from the COVID-19 assess public health and health care emergency
pandemic can inform measurement of preparedness:
emergency preparedness and response at STLT e Measures quantify specific aspects of emergency
public health agencies in the future? preparedness and response, such as whether a
state has written disaster plans for long-term
Unless otherwise noted, this chapter focuses on care and nursing facilities, or the percentage of
tools that quantify preparedness in the United adults receiving a seasonal flu vaccine.
States across multiple phases of the emergency ¢ Indices create a composite statistic or score by
management cycle (that is, prevention, collecting and aggregating data from multiple
protection, mitigation, response, and recovery). measures, helping audiences easily compare

jurisdictions along various dimensions of

We define preparedness tools as indices, measure
emergency preparedness.

sets, and other instruments (such as self-
administered surveys) that are designed to quantify
how prepared public health and health care

Measure sets are lists of measures to help users
quantify preparedness along various dimensions.

Unlike indices, measure sets do not produce a
systems are to respond to and recover from composite score.

emergencies and disasters across multiple We use the term preparedness tools to describe
measures (Exhibit I1.1). Exhibit 11.2 and Appendix B indices and measure sets that assess preparedness
summarize the existing STLT preparedness tools across multiple measures.

and serve as the foundation for the chapter. Given

the study’s focus on preparedness metrics in the United States, Exhibit .2 and Appendix B exclude: (1)
global tools used to measure preparedness in other countries or to measure nation-level preparedness
(for example, the Global Health Security Index); (2) tools that focus on a single phase or aspect of the
emergency management cycle (for example, resilience or vulnerability indices); (3) tools that assess but do
not quantify preparedness (for example, FEMA’'s Community Threat and Hazard Identification and Risk
Assessment, which describes a process communities can use to understand their risks and capabilities);

and (4) tools that are not publicly accessible because they protected from disclosure under the Protected
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Critical Infrastructure Information Program (for example, Cybersecurity & Infrastructure Security Agency’s
Infrastructure Survey Tool). "

A. What public health and health care preparedness tools are currently available
in the United States?

In this section, we describe the tools that are currently available to assess STLT preparedness across
multiple phases of the emergency management cycle. We focus on the following characteristics:

/ The number and types of tools

/ The tools' purpose and intended users

/ The jurisdiction levels the tools apply to

/ How existing tools conceptualize preparedness

/ The types of disasters the tools address

/ Sources of data used to quantify preparedness in the tools
1. Number and types of available tools

There are relatively few tools designed to measure STLT public health and health care preparedness
in the United States. The environmental scan found just nine preparedness tools for use at the STLT level
in the United States, of which three have been used to assess national preparedness (Exhibit 11.2; Appendix
B). Of the nine tools, six were indices that produced composite scores and three were measure sets. In
addition, there were three sets of capabilities maintained by federal agencies, which we describe below,
but do not include in the list of tools because they do not quantify preparedness. The literature also
described a variety of tools to measure country-level preparedness; prominent examples are in Exhibit I1.3.

Exhibit 11.2. List and description of tools to assess STLT public health and healthcare
preparedness

Tool Description

Tools for internal and external stakeholders

Community Outbreak Assesses county-level preparedness for infectious disease outbreaks using
Preparedness Index (COPI) 20 publicly available data

Hospital Medical Surge Evaluates the capacity of hospitals to handle patient surges during mass casualty
Preparedness Index?! events, using over 120 measures from publicly available data sources

Hospital Preparedness Program | Assesses preparedness of HPP funding recipients based on 22 performance
(HPP) performance measure measures reported by recipients and disseminated broadly

set??

National Health Security Generates a composite preparedness score for states, territories, and the nation
Preparedness Index (NHSPI) 23 overall based on 130 measures derived from publicly available data sources
Trust for America’s Health Evaluates states’ preparedness for public health emergencies using a targeted set
(TFAH) Ready or Not tool?* of 10 measures largely derived from the NHSPI

Although we excluded these tools from the main analysis of themes and gaps presented in Chapter II, we reviewed
and cite literature related to these tools as it relates to overarching themes and gaps in preparedness metrics.
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Self-administered tools for internal use by STLT jurisdictions

Assessment for Disaster Summarizes the frequency and nature of activities related to disaster

Engagement with Partners Tool | preparedness, response, and recovery that local health departments engage in

(ADEPT) 2 with community-based organizations, using a 15-item index for use by local
health departments

Connectivity Measurement Quantifies the level of connectivity of different organizations and systems

Tool?® involved in public health preparedness across 28 items

Preparedness Capacity Creates an aggregate score summarizing preparedness of local health

Assessment Survey (PCAS) %7 departments

Rapid Urban Health Security Evaluates local-level health security capacities across 46 measures

Assessment (RUHSA) 28

The most prominent STLT preparedness tool we
found in the literature is the NHSPI. First
released in 2013 and updated annually using
publicly available data, the NHSPI assesses U.S.,

Exhibit 11.3. Prominent global tools to measure
national public health and health care
preparedness

Although this report focuses on U.S. tools to

state, and territorial health preparedness for a wide measure STLT preparedness, there are a variety of

range of emergencies and disasters. Scores are tools used globally to measure country-level
disseminated publicly to inform planning efforts by preparedness. Prominent global preparedness tools
internal and external stakeholders. In the literature, include:

four peer-reviewed articles focused on the NHSPI, e Oppenheim et al.’s Epidemic Preparedness
and nearly all articles that described U.S. Index. Assesses national-level preparedness for

i H H 29
preparedness tools mentioned the NHSPI as infectious disease outbreaks.

relevant background'ge,gzaagg The NHSPI was ¢ Global Health Security Index. Assesses and
benchmarks health security and related
capabilities. This tool was originally developed in
partnership among Nuclear Threat Initiative,

developed with input and support from a variety of
funders and partners, initially including the CDC

and the Association of State and Territorial Health Johns Hopkins Center for Health Security, and
Officials, and beginning in 2016, the Robert Wood Economist Impact, with Brown University
Johnson Foundation. The most recent edition of Pandemic Center supporting development of the
the NHSPI uses more than 60 publicly available most recent edition.*?

data sources across 130 measures to create an * Pan American Health Organization’s

Preparedness Index for Emergencies and
Disasters. Estimates the capacity of national
health care systems to deal with and recover
from emergencies and disasters.>!

overall preparedness score for each U.S. state on a
scale of 1to 10.4° The tool also produces a score
for each state across six domains: health security

and surveillance; community planning and o World Health Organization’s Joint External

engagement; incident and information Evaluation Tool. Measures capacity and

management; health care delivery; progress toward nine technical areas to assess a
countermeasures management; and environmental nation’s capacity to prevent, detect, and rapidly
and occupational health. respond to public health threats.*?

As detailed in Appendix C, the COVID-19 pandemic
Existing tools contain a varying number of exposed limitations in the predictive validity of many
measures. Several of these tools are designed to of these global tools.33 34 35

measure preparedness broadly across 50 or more
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measures (such as the NHSPI, COPI, the HMSPI, RUHSA). Others have a narrower focus and fewer
measures, such as the ADEPT, which contains 15 items focused specifically on local health departments’

partnerships to prepare for, respond to, and recover from disasters, or the TFAH tool, which assesses

preparedness across a focused set of 10 measures that are largely derived from the NHSPI.

In addition to the tools highlighted in Exhibit 1.2, FEMA, CDC, and ASPR maintain lists of
capabilities that are also intended to guide STLT public health preparedness. Although not intended
to quantify and summarize preparedness like indices or measure sets, FEMA, CDC, and ASPR each
maintain sets of capabilities and associated resources and trainings to guide STLT jurisdictions’ efforts to
prepare for and respond to emergencies. For example, FEMA maintains a list of 32 core capabilities that

communities need to advance emergency preparedness.*’ CDC and ASPR maintain similar sets of
capabilities and guidance for STLT public health agencies and health care coalitions," respectively.4>43
Although these three sets of capabilities are intended for different users, contain different numbers of
capabilities, and use different organizing domains to group the capabilities, all three are designed to be
flexible and adaptable to meet the needs of all STLT jurisdictions, which vary in size, geography, and
governance structures.*4>4 However, these capabilities sets are largely intended for self-administration

and do not produce composite scores or other data sets that allow for quantitative comparison across
jurisdictions. Exhibit 11.4 highlights similarities and differences across these three capability sets.

Exhibit 11.4. Characteristics of sets of capabilities from FEMA, CDC, and ASPR

Characteristic

FEMA's National

Preparedness Goal Core

CDC’s Public Health
Emergency Preparedness

ASPR’s Health Care
Preparedness and

Intended user or target

Capabilities*'

Whole communities

and Response Capabilities*?

STLT jurisdictions and their

Response Capabilities*®

Multisector health care

audience public health agencies coalitions, including health
care organizations and
public health agencies

Purpose To assist everyone who has | To serve as national standards | Lists the necessary

a role in preventing,
protecting against,
mitigating, responding to,
and recovering from the
threats and hazards that
pose the greatest risk

for STLT public health

attributes for the health
care system to save lives
and continue to function in
advance of, during, and
after a response

Initial release year 2011 2011 2012
Most recent release year |2015 20182 2017
Number of capabilities |32 152 4b

V' Health care coalitions are defined as multisector groups of health care and response organizations—including public health
agencies—within a geographic area.*®
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FEMA's National CDC'’s Public Health ASPR’s Health Care
Preparedness Goal Core Emergency Preparedness Preparedness and

Characteristic Capabilities*! and Response Capabilities*? | Response Capabilities*?
Domains e Prevention o Community resilience e Foundation for health

e Protection ¢ Incident management care and medical

¢ Mitigation ¢ Information management readiness

e Response  Countermeasures and * Health care and medical

e Recovery mitigation response coordination

e Continuity of health care

e Surge management ; )
service delivery

e Biosurveillance

e Medical surge

2CDC launched the Next Generation of the Public Health Emergency Preparedness Program (PHEP) initiative in 2020, which may
impact capability standards.

® ASPR expects to release an updated set of capabilities in 2024 that will add four new capabilities to the set (for a total of eight).

The COVID-19 pandemic exposed that preparedness tools—such as the NHSPI, TFAH tool, and
other prominent global tools—were not accurate predictors of COVID-19 outcomes.*’ 484950 For
example, the NHSPI did not successfully predict excess mortality rates at the outset of the COVID-19
pandemic even though the tool was assessed for construct validity during its development and continues
to undergo validity and sensitivity testing on an ongoing basis as new sources of public health emergency
data emerge. °">2>3 Appendix C summarizes literature on preparedness tools' accuracy in predicting
COVID-19 outcomes. Even before the COVID-19 pandemic, the evidence-base for preparedness tools was
limited because the relative rarity of public health emergencies limited the use of real-world data to
validate tools.>*

2. Purpose and intended users

Five tools summarize preparedness for broad audiences, including internal and external
stakeholders. The NHSPI, HMSPI, COPI, and TFAH tools all use publicly available data to generate results
that are disseminated broadly and can be easily interpreted by a wide range of internal and external users.
These users may include federal, state, and local officials; public health and health practitioners and
administrators; multisector coalitions; researchers; communications specialists; and the general
public.>>%657 In addition, data from the HPP measure set are available for use by internal and external
users. Although the HPP measure set is designed to be completed by HPP funding recipients and to
inform federal program monitoring, data from the HPP measure set are publicly available in easy-to-use
visualizations that show and compare how states and health care coalitions performed.>®

Four tools are self-administered; they have a narrower focus and more targeted audience. The
ADEPT, Connectivity Measurement Tool, PCAS, and RUHSA are self-guided tools that local jurisdictional
leaders can use to assess preparedness and identify areas for improvement.>*¢%6! For example, the ADEPT
tool collects data from local health department staff and their partners to measure the strength of local
health departments’ partnerships with community-based organizations to prepare for, respond to, and
recover from emergencies.®? Unlike the tools described above, results from the self-administered tools are
intended for internal stakeholders only, and are not routinely shared with a broad audience.
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3. Jurisdiction levels

Two tools measure state and territorial preparedness, although additional tools produce results
that can be aggregated at the state level. The NHSPI is a comprehensive tool to measure and
summarize preparedness at the state and territorial levels. % Similarly, the TFAH tool, which consist of nine
measures from the NHSPI and an additional measure of state public health spending trends, provides
another way for states to compare themselves to others and assess areas for improvement.®* Further,
some of the other tools that collect data within states, such as the HPP performance measure set, can be
rolled up to the state level to understand preparedness across the state.

Seven tools assess preparedness at a local level—such as at the county, local health department, or
hospital level—but they have noteworthy limitations that could be addressed through additional
research and new or innovative sources of local data. For example, the COPI creates a composite
outbreak preparedness score at the county level and assesses a wide range of measures across the
emergency management cycle, but is a relatively new tool and consequently, has not been widely used or
validated across settings.%> Similarly, the HMSPI assesses preparedness at the hospital level, but the index
has not been widely validated against hospital performance during actual disasters.®6. The HPP measure
set includes measures of preparedness for health care coalitions, but the size and composition of health
care coalitions varies across localities, making the data difficult to compare. A few tools, such as the
ADEPT, Connectivity Measurement Tool, PCAS, and RUHSA, measure the emergency preparedness of local
health departments, but are self-assessment tools intended to be completed by staff at the public health
departments and are not publicly reported (which would allow for comparison across local health
departments). New or untapped sources of local data could support development of new tools that could
facilitate comparison of local jurisdictions’ preparedness and inform federal and STLT planning efforts.

Three of the STLT tools can assess preparedness at the national level. Results from two tools—the
NHSPI and HPP measure set—are routinely aggregated at the national level to present a snapshot of
national preparedness (an example from NHSPI is shown in Exhibit II.5). In addition, the TFAH tool groups
states into tiers based on scores for each measure, which can be used to assess national preparedness, for
example by assessing the number or percentage of states in the highest performing tier for each measure
to assess relative strengths and weaknesses across the United States.
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Exhibit II.5. Example of national preparedness data available on the NHSPI website

The Index combines measures from multiple scurces and perspectives to offer a broad view of the health protectic n place for the nation as a

whole and for each U.S. state. The Index iden engths as well as gaps in the protections needed to keep pecple safe and healthy in the face of

large-scale public health threats, and it tracks how t protections vary across the United States and change over time.

ESE

SELECT A DATA SET
2015 2014
] NATIONAL PREPAREDNESS LEVEL

2015 2016

2017 2018

KEY FINDINGS FOR 2021 RELEASE PREPAREDNESS BY DOMAIN

Health Security
Surveillance

NATIONAL CONFIDENCE INTERVAL: 8.2 - 8.7

NATIONAL CONFIDENCE INTERVAL: 5.1- 5.7

Community Planning &
Engagement

Incident & Information

COMMUNITIES WITH HIGHER LEVELS OF HEALTH Management
SECURITY EXPERIENCED SIGNIFICANTLY LOWER NATIONAL CONFIDENCE INTERVAL: 8.7 - 8.1
COVID-19 DEATHS Healthcare
v o
NATIONAL COMFIDENCE INTERVAL: 4.8 - 5.2
Countermeasure
Forsemcn

NATIONAL CONFIDENCE INTERVAL: 5.9 - 6.6

Environmental &
Occupational Health

NATIONAL CONFIDENCE INTERVAL: 6.6 - 7.2

Note: The dashboard is available on the NHSPI website (https://nhspi.org/#by-state) and includes preparedness scores for the nation
and by state, including the overall preparedness level and preparedness scores by domain.

4. How existing tools conceptualize preparedness

A few tools take a comprehensive approach to defining and measuring preparedness and include
measures that address all five phases of emergency management. Comprehensive indices like the
NHSPI and COPI include measures aligned with all five phases of the emergency management cycle
(prevention, protection, mitigation, response, and recovery).”:%8 Tools with fewer measures and a
narrower focus, such as the ADEPT or the HPP measure set, tend to focus on measuring jurisdictions’
efforts to develop and implement emergency response plans related to prevention, mitigation, and
response. Exhibit I1.6 highlights examples of measures from select tools across the five phases of
emergency management.

STLT preparedness tools include a mix of proactive and reactive measures. Proactive measures for
disaster preparedness identify potential risks and establish best practices to mitigate their impact—
aligning with the prevention, protection, and mitigation phases of emergency management—whereas
reactive measures focus on post-event response and recovery.®® The tools we found generally contain a
mix of both types of measures. Examples of common proactive measures of preparedness include
accreditation of public health and health care facilities, measures quantifying the size of vulnerable
populations, such as children, adults ages 65 and older, or people eligible for Medicaid, and measures of
social capital, such as housing affordability or voter turnout. The tools also contained numerous reactive
measures focused on the ability to respond to threats, such as the number of burn care beds or
emergency response teams, access to volunteers (measured as the number of registered Medical Reserve
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Corp volunteers or the number of partnerships with volunteer entities), and availability of personal
protective equipment, among others.

Exhibit 11.6. Examples of measures that assess various aspects of the five phases of emergency
management from select preparedness tools, including the NHSPI, COPI, HPP measure set, and
ADEPT

Emergency management phase® Examples of measures from select tools

Prevention. Ability to avoid, prevent, Number of epidemiologists per 100,000 population in the state, by
or stop imminent threats quintile (NHSPI)

¢ Population coverage for wastewater surveillance testing (COPI)

e Percentage of health care coalitions engaged in their recipient’s (state or
large local health department's) jurisdiction risk assessment (HPP measure
set)

e State health department participates in a broad prevention collaborative
addressing health care-associated infections (NHSPI)

Protection. Ability to secure the e Percentage of bridges that are in good or fair condition (transportation
homeland against acts of terrorism structural integrity) (NHSPI)
and disasters e Number of infrastructure companies (e.g., utility and communications

companies) and local public safety agencies (e.g., law enforcement)
participating in the health care coalition (HPP measure set)

Mitigation. Ability to reduce loss of Number of obstetricians and gynecologists per 100,000 female population
life and property by lessening the in the state (NHSPI)

impact of disasters e Pediatric vaccination rate (defined as proportion of county’s children with
all required immunizations for school enrollment) (COPI)

o Whether programs have conducted community outreach side-by-side
with community-based organization staff to reach vulnerable and hard-to-
reach populations (ADEPT)

e Percentage of HCCs that access the de-identified emPOWER data map at
least once every six months to identify the number of individuals with
electricity-dependent medical and assistive equipment for planning
purposes (HPP Measure Set)

Response. Ability to save lives, e State public health laboratory has a plan for a six-to-eight-week surge in
protect property and the testing capacity to respond to an outbreak or other public health event,
environment, and meet basic humans with enough staffing capacity to work five 12-hour days for six to eight
needs after an incident weeks in response to an infectious disease outbreak (NHSPI)

e Number of community emergency response team (CERT) programs in a
county per capita (COPI)

e Program has coordinated the use of a community-based organization
facility during a disaster (ADEPT)

e Percentage of HCCs that have a complete and approved response plan
annex addressing the specialty surge requirement (HPP measure set)

Recovery. Ability to help e Percentage of employed population in the state engaging in some work

communities recover effectively from home by telecommuting (NHPSI)

¢ Quality of unemployment (UE) benefits (defined as ratio of state maximum
weekly UE benefits divided by county’s average supplemental poverty
measure threshold) (COPI)

®Emergency management phases and definitions are from the FEMA National Preparedness Goal.*

ADEPT = Assessment for Disaster Engagement with Partners Tool; COPI = Community Outbreak Preparedness Index; HCC = health
care coalition; NHSPI = National Health Security Preparedness Index; HPP = Hospital Preparedness Program.
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Numerous tools measure specific aspects

of preparedness, such as vulnerability or Exhibit 11.7. Examples of tools to measure health
resiliency. Social vulnerability and community and social vulnerability or resilience’

resilience play an important role in e Baseline Resilience Indicators for Communities”®
preparedness and are pertinent to health e Community Disaster Resilience Index”!

outcomes after emergencies and disasters.’”® « Community Resilience Estimates™

To strengthen individual and community
resilience in the U.S., HHS recently developed
the Federal Plan for Equitable Long-Term

e Community Resilience Index”3
COVID-19 Community Vulnerability Index”
e COVID-19 Vulnerability Index”
e COVID-19 Pandemic Vulnerability Index’®
Social Vulnerability Index (SVI)7’

Recovery and Resilience, which lays out an
approach for federal agencies to cooperatively
strengthen the vital conditions for health and
well-being.” Although it is widely accepted
that social vulnerability and resilience affect preparedness, there are competing views on the extent that
these measures and other contextual factors should be included in preparedness tools. Some researchers
believe these factors affect preparedness and so should be incorporated in indices,? but others suggest
that preparedness indices should only measure factors within the immediate control of jurisdictions.®!
These tensions contribute to overarching challenges defining and conceptualizing preparedness.
Although we do not focus on these tools in this chapter, Exhibit 1.7 highlights several examples of tools
that measure resilience and vulnerability.

5. Types of disasters addressed

Many tools take an “all-hazards” approach that measures preparedness for a range of disasters
rather than for a specific type of disaster or emergency.8? Eight of the nine tools take an all-hazards
approach to measuring preparedness across emergency situations, including natural disasters;
communicable disease outbreaks; cyberattacks; acts of terrorism; and risks related to chemical, biological,
radiological, nuclear, and explosive incidents. Consequently, most measures within these tools are relevant
to a range of disasters—for example, NHSPI's “percentage of local health departments in the state with an
emergency preparedness coordinator” or TFAH's “change in state public health spending” measure—
rather than targeting skills and resources needed by emergency type, such as whether a state has an
evacuation route in place if a hurricane occurs.
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The COPI is the only one of the nine tools we reviewed that focuses on preparedness for infectious

disease outbreaks.” Before the COVID-19 pandemic, there were a few global tools—like the Epidemic

Preparedness Index, Global Health Security Index, and Infectious Disease Vulnerability Index®— that

assessed countries’ preparedness to respond to infectious disease emergencies. A March 2023 study cited

the need for additional measures to quantify preparedness and response capabilities for pandemics and

infectious disease outbreaks specifically in the United States.® In response to the lack of local-level tools
and COVID-19, a team at a California-based nonprofit developed the COPI to assess county-level

preparedness across the five phases of emergency management for an outbreak of an infectious disease.

The index measures strengths and gaps in areas such hospital surge capacity, nursing home staffing,

insurance coverage and access to primary care,
using over 30 data sources. It includes new data
sources developed in response to COVID-19, such
as the Centers for Medicare and Medicaid Services’
Nursing Home COVID-19 Vaccination Data.

There are some efforts to measure components
of STLT preparedness for natural disasters.
Exhibit 11.8 highlights examples of disaster-specific
tools related to wildfire smoke exposure,
hurricanes, tsunamis, and extreme heat. Although
many of the factors assessed in these tools overlap
with the all-hazards tools described above—such
as measures of community socioeconomic status
and unemployment— they also include factors that
are specific to types of disasters. For example, the
TsunamiReady guidelines include a measure of
whether the community has produced tsunami
evacuation maps, and the ReadyMapper data
visualization tool, which has been used during
wildfires and hurricanes, includes variables of
population-level movement to show where people
are evacuating from and where they are going.®

6. Data sources

Four tools leverage data from public sources,
including national surveys, government
agencies, and associations. The NHSPI, COP],
HMSPI, and TFAH tool all rely on publicly available

Exhibit 11.8. Examples of tools that measure
components of STLT preparedness for specific
disasters

Examples of tools that measure components of STLT
preparedness for specific disasters include:

e Community Health Vulnerability Index.
Measures county-level vulnerability to wildfire
smoke exposure. Health officials can use the tool
in combination with air quality models to focus
public health strategies on areas where air
quality is impaired.®

e ReadyMapper. Tracks and measures response—
including population mobility, infrastructure
damage, and health system response capacity—
during natural disasters. ReadyMapper was used
during the wildfires in California and in the
Hurricane Ida response in Louisiana.®

e National Weather Service’s TsunamiReady
program and associated guidelines. Establishes
16 guidelines for communities to work towards
to mitigate, prepare for, and respond to
tsunamis.®

e Heat Vulnerability Index. Assesses factors
associated with adverse health effects during
extreme heat to identify communities at the
greatest risk and inform mitigation efforts, such
as setting up cooling centers in vulnerable areas
where many people do not have access to air
conditioning.8

data to inform measurement (Exhibit 11.9). The NHSPI uses publicly available data from 64 sources to

calculate states’ preparedness scores,® and the COPI uses data from more than 30 sources.®™ A limitation

V' As noted in Exhibit I1.6, several tools specifically assess state and local vulnerability and resilience to COVID-19—and
not other infectious diseases—but do not focus on preparedness.
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to using publicly available data is that there are often lags in availability. For example, the latest NHSPI
report, released in 2021, relies on data from 2020 and earlier, and the COPI report released in 2023 draws
on some data sources dating back to 2014.

Five preparedness tools rely on self-reported data. The ADEPT, Connectivity Measurement Tool, PCAS,
and RUHSA are self-assessment tools, meaning the data are collected and used by the jurisdiction
only.9293:94.9596.97 Although this approach expands the types of measures that can be assessed because
tool developers are not limited by data availability, self-assessment tools do not allow for comparison
across jurisdictions. Similarly, self-reported data are prone to response bias.?® The HPP measure set is also
self-reported by HPP funding recipients but results are disseminated publicly for external stakeholders.

Exhibit 11.9. Examples of data sources used to measure preparedness in existing tools, by level

(state and/or local) that the data are available
| state | Local |

Survey data

American Hospital Association Annual Survey v v
Association of Public Health Laboratories All-Hazards Laboratory Preparedness Survey v

Association of Public Health Laboratories Comprehensive Laboratory Services v

Association of State and Territorial Health Officials Profile Survey v

Centers for Disease Control and Prevention’s Behavioral Risk Factor Surveillance System v v
Centers for Disease Control and Prevention’s Youth Risk Behavior Survey v v
Robert Wood Johnson Foundation’s National Longitudinal Survey of Public Health v v
Systems?®

National Association of City and County Health Officials Profile of Local Health v
Departments

U.S. Census Bureau’s American Community Survey v v
U.S. Census Bureau’s Current Population Survey v

Publicly available data from government agencies

Agency for Healthcare Research and Quality Pediatric Quality Indicators v v

Agency for Toxic Substance and Disease Registry Environmental Justice Index v v

Administration for Strategic Preparedness and Response Hospital Preparedness Program v v

measure data

Administration for Strategic Preparedness and Response Medical Reserve Corp data v

Bureau of Labor Statistics Occupational Employment Statistics v v

Centers for Disease Control and Prevention’s National Snapshot of Public Health v

Preparedness

Centers for Disease Control and Prevention’s National Health care Safety Network v

Prevention Status Reports

Centers for Disease Control and Prevention’s Funding Recipient lists v

CDC's National Vital Statistics System data v

Centers for Medicare & Medicaid Services Hospital Compare v v

Centers for Medicare & Medicaid Skilled Nursing Facility Quality Reporting Program data v v
v v

Federal Emergency Management Association Community Rating System
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Health Resources and Services Administration data on health care shortage areas v v
National Plan & Provider Enumeration System National Provider Identifier registry v v
Data from associations and other organizations

Association of Public Health Laboratories member list v v
Leapfrog group hospital safety score v v
NACCHO Project Public Health Ready participation v
National Emergency Management Association data v

Penn State University Social Capital Index composite score of civic engagement v
Public Health Accreditation Board member list v v
United States Election Project General Election Turnout Rates v

Note:  Mathematica compiled the data sources in this table by reviewing the source lists for the NHSPI and HMSPI. The list focuses
on publicly available data sources and is not meant to be exhaustive. We define local level data as any data available within
states (such as data from a county, hospital system, health care coalition, or hospital). Survey data available at the local level

may only be available for a sample of local jurisdictions.

2The survey was originally funded by the Centers for Disease Control and Prevention before the Robert Wood Johnson Foundation

became the primary funder.

B. What are the gaps in existing public health and health care preparedness

metrics?

In this section, we describe gaps in preparedness
metrics, including gaps in:

/ Factors that are measured in existing indices and
measure sets

/ Jurisdiction levels for which the preparedness
tools are designed

/ Types of disasters addressed
/ Available data

/ Other areas (including limitations)
1. Gaps in factors that are measured

Existing preparedness tools do not fully capture
several important predictors of preparedness
and response capacity. Next, we describe the
predictors of preparedness that the literature and
TEP cited as missing or insufficiently captured in
preparedness measurement; they are also
summarized in Exhibit 11.10.

Current preparedness tools do not adequately

Exhibit 11.10. Spotlight on the technical expert
panel: Factors that are inadequately captured in
existing metrics

Technical expert panel (TEP) members highlighted
several important factors that affect preparedness in
the U.S., but are inadequately captured in existing
preparedness indices and tools:

e Partnerships and cross-sector collaboration
(mentioned 11 times by TEP members)

e Individual training and preparedness (mentioned
11 times by TEP members)

e Administrative capacity to hire and scale up
operations (mentioned seven times by TEP
members)

e Political factors (mentioned six times by TEP
members)

e Social vulnerability (mentioned six times by TEP
members)

e Public trust (mentioned five times by TEP
members)

Source: Mathematica's analysis of TEP data.

assess partnerships and cross-sector collaboration. It is well documented that cross-sector

collaboration between public health, health systems, community-based organizations, laboratories, and
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other organizations is critical for promoting resource sharing and engaging communities and volunteers
in preparedness, response, and recovery.??100.101.192 However, both the literature and the TEP emphasized
the need for better measures of cross-sector collaboration; in fact, this was one of the most prominent
TEP themes. %3 A TEP member noted that it can be resource intensive to collect the survey data needed to
assess relational coordination.

We can see these weaknesses when we examine

specific tools. For example, the NHSPI has a sub- "Being able to measure relational coordination
domain dedicated to “cross-sector/community and connectivity is something we did learn
collaboration” that includes six measures, but these  from the COVID-19 pandemic. That is a
measures (which rely on publicly available data) do  measure that is really important [for

not capture the extent to which a state and its preparedness].”
localities have plans and systems in place to

collaborate during emergencies."' Likewise, a

known weakness of the HMSPI is that it includes publicly available measures of individual hospitals’
preparedness for mass casualty events, but it does not measure the synergies between hospitals that

— TEP member

would improve collective response.’® On the other hand, the HPP performance measure set is specifically
designed to collect and summarize information about cross-sector health care coalitions and the extent to
which their member organizations partner with each other.'% However, HPP funding recipients cite
challenges with burdensome reporting requirements. '

Existing metrics fail to consider whether the individuals working in public health and health
organizations are adequately trained to perform their duties. TEP members highlighted that
numerous tools measure the number and types of staff in an organization, but do not assess how they
have been trained and whether that training gives them the ability to effectively respond to an
emergency. TEP members pointed out that ill-prepared leadership across sectors and a lack of real-world
experience among epidemiologists and other experts are both key limitations of existing metrics. The
CDC's guidance document summarizing public health capabilities includes detailed suggestions on
individual skills and training needs to meet the required capabilities,'®” which implies that STLT public
health agencies may have this information to guide their planning, but it is not currently assessed in
indices and measure sets.

TEP members highlighted the need for additional
measures to assess STLT health departments’ ‘What we're finding now is that [key

administrative capacity to hire staff and scale up questions are,] “Can you move people,
operations during emergencies. TEP members noted money, stuff, and data around quickly? Do
that a variety of metrics are designed to measure you have the systems and authorities in
epidemiological or public health laboratory capacity place to allow you to do that? Can you hire

(for example, number of epidemiologists per 100,000), quickly? Can you buy things quickly?"
but fewer measures examine functions like human

resources and procurement (for example, staff who

— TEP member

VI Examples of measures in this NHSPI domain include “state health department accredited by the Public Health
Accreditation Board” and “percent of hospitals in the state that participate in health care preparedness coalitions
through the Hospital Preparedness Program.” See NHSPI 2020 Measure Set.
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support recruitment, training, payroll and benefit administration, and purchasing). The COVID-19
pandemic exposed how critical such measures are, as many STLT public health departments struggled to
quickly hire staff and source computers and other basic supplies for contact tracing operations and
COVID-19 testing sites."%®

Preparedness indices do not capture the importance of political factors in public health
preparedness and response outcomes. Existing tools do
not measure the presence of effective political
leadership™%1% or how political leanings might affect public
health operations and outcomes."" Several TEP members
expanded on this, noting that measuring the presence of a
public health emergency response plan, as many existing
indices do, is not sufficient when political leaders have the
power to prevent these plans from being executed.

"You can have capacity, you can have the
capability, and people could be robustly
prepared ... but if the political will isn't
there, [it's not] going to happen.”

— TEP member

Existing metrics do not adequately measure STLT

jurisdictions’ preparedness to mitigate, respond to, and recover from emergencies affecting
socially and medically vulnerable populations. Most of the comprehensive preparedness indices that
we focused on for this report attempt to assess risks for some vulnerable populations, but also exclude
important subgroups. For example, the NHSPI has a sub-domain on “at-risk populations.” The four
measures in the domain focus on children and people who are pregnant, but do not measure other
important groups that may be at elevated risk of experiencing adverse effects from disasters, such as
people living with disabilities or people who are uninsured. On the other hand, indices focused exclusively
on vulnerability (such as those in Exhibit 11.7) may help to identify communities that may need support
before, during, or after disasters based on socioeconomic factors, household characteristics, racial and
ethnic composition, and housing types and transportation, but they miss other critical factors related to
preparedness, such as emergency planning and surge capacity. Several TEP members reinforced this
finding, emphasizing the importance of identifying communities that are most vulnerable to disasters and
the extent that these communities are receiving the support they need to prevent, mitigate, respond to,
and recover from emergencies. The literature highlighted opportunities to combine social vulnerability
data from tools like CDC's Social Vulnerability Index with results from preparedness tools to improve the
predictive capability of existing preparedness tools for underserved communities.>113

TEP members highlighted a need for measures of public trust in government. Public trust in the
government had important implications for population-level health behaviors and outcomes during the
COVID-19 pandemic.”™ TEP members noted that this factor is not adequately addressed in existing
preparedness measures and should be explored. A starting point could be examining existing metrics that
quantify public trust in government (Exhibit 11.11).

2. Gaps by jurisdiction type

Currently, there is no comprehensive all-hazards index to measure and guide local jurisdictions’
emergency preparedness efforts. Although there are a handful of tools to measure preparedness across
localities within states (for example, at the county or local health department level), none of these tools
comprehensively quantify local public health preparedness across disaster types. Existing tools at the local
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level either have a somewhat narrow focus, such as the ADEPT tool's focus on partnerships for
preparedness and response, or HMSPI's focus on hospital surge plans and capacity, or are intended for
self-administration rather than broader dissemination, such as the PCAS and RUHSA. Further, although
the recently developed COPI takes a comprehensive approach to assessing preparedness for infectious
disease outbreak at the county level, its focus on infectious disease and lack of widespread validation may

limit its usefulness on a broad scale.

This is a critical gap that makes it challenging for
federal and state officials to understand which
communities and local public health departments
are less prepared and need additional resources
and support to address emergencies. The TEP
mentioned this gap, noting that the lack of a local
all-hazards index makes it challenging for similarly
sized communities to compare themselves to each
other and prioritize areas for improvement.
However, there are trade-offs to consider. One TEP
member cautioned that all-hazards indices at the
local level may be challenging for localities to use
and interpret, given the notable variation in size,
geographic characteristics, and governance
structure across local jurisdictions. This TEP
member suggested that hazard-specific tools may
be easier for local jurisdictions to use. Another TEP
member cautioned that STLT jurisdictions may fear
political consequences and the stigma of “being at
the bottom of the list” if they have a low
preparedness score. Because local organizations
such as public health agencies, hospitals, and other
health care and social service providers are on the
front lines of emergency responses, it is important
to consider options for developing additional tools
to understand community-level preparedness.’®

Tribal communities need tailored metrics to

Exhibit 11.11. Examples of metrics that quantify
public trust in government

Several indices quantify public trust in government
across multiple dimensions. For example:

The Citizen Trust in Government
Organizations scale includes nine items
measuring citizens’ perception of government
agencies’ competence, benevolence, and
integrity.'"

The Trust in Government Measure quantifies
public trust as it relates to population health
interventions and public health messaging. The
tool includes 17 items related to perceptions of
the government'’s capability, effectiveness,
judgement, beneficence, and integrity."®

In addition, a few U.S. organizations collect and track
standalone measures of citizens' self-reported trust
in government. For example:

Pew Research Center estimates the percentage
of people in the U.S. who trust the government
to do what is right “just about always”, "most of
the time”, “only some of the time"” or “never”
based on polling data.’

A survey conducted by the Harvard T. H. Chan
School of Public Health asks respondents to
rate their level of trust in federal, state, and local
public health agencies using a four-point Likert
scale. "6 4

help them assess preparedness and response. FEMA's pre-disaster recovery guide for tribal
governments highlights the need for special considerations for tribal communities when planning for
emergencies.’?® For example, the guide encourages tribal communities to consider the presence of sacred
or historic land when taking inventory of assets during emergency preparedness exercises, and
emphasizes the criticality of cross-jurisdictional coordination (including intergovernmental agreements
with state, local, and other tribal governments) given the sovereignty of federally recognized tribes. Yet
the existing preparedness tools and the related literature do not discuss implications or use of
measurement tools with or by tribal organizations, suggesting that potential gaps may exist in measuring
preparedness within tribal nations and communities. More recently, FEMA released the 2022-2026
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National Tribal Strategy, which expands on the FEMA national preparedness goal by addressing its
responsibilities to tribal nations.’>' One aim of the National Tribal Strategy is to develop tribal-specific
technical assistance resources and case studies to help Tribal Nations reach goals related to preparedness,
protection, mitigation, response, and recovery. Although metrics could help set and track progress toward
these goals, it will be critical that any tools to assess the preparedness of tribal groups are developed in
close consultation with tribes and do not have any unexpected consequences.

3. Gaps by disaster type

Most preparedness tools discussed here were designed to assess “all hazards” preparedness, which
may not reliably predict outcomes for all types of emergencies. The literature and TEP members
highlighted that all-hazards indices do not reliably predict outcomes for all types of emergencies and may
be challenging for jurisdictional users to use to improve preparedness.'? This was evidenced during the
COVID-19 pandemic, when numerous studies found that all-hazards indices were poor predictors of
COVID-19 mortality rates. (See Appendix C.)'2312412> TEP members highlighted unique challenges in
measuring preparedness for infectious disease outbreaks—borne out by the experience of the COVID-19
pandemic—such as the need to plan for a sustained response over many months or years, reduction in
routine program functions, changing priorities and policies, and the critical role of public health leaders
relative to other common types of responders, such as fire and rescue. These challenges also apply to
measuring preparedness for other emergency situations, such as concurrent disasters (e.g., a hurricane
occurring during an infectious disease outbreak) or cascading hazards (e.g., a tsunami triggering electrical
grid failure that ultimately results in a nuclear power plant incident).

There are potential gaps in preparedness
metrics for emergent threats, such as
cybersecurity threats, natural disasters, and
other hazards. Infectious disease outbreaks are
not the only type of hazard that require specialized
plans. Cybersecurity threats require extensive
planning that may not be captured in all-hazards
indices. For example, the NHSPI assesses the
existence of data systems to coordinate emergency
response, but does not measure plans if these data
systems are breached or inoperable due to
cybersecurity attacks.’” A 2023 report released by
the White House highlighted the need for a
national cybersecurity strategy, including
approaches to measure preparedness for
cybersecurity threats.® Similarly, natural disasters
have unique preparedness needs. For example,
planning for storms and floods involves
determining evacuation routes, planning to protect

Exhibit 11.12. Local health departments’

perception of preparedness by threat

The 2022 NACCHO Survey of Local Health

Department Preparedness asks respondents to

assess their own preparedness and concern for 23

different threats/hazards.’® Among the 23 hazards,

there are seven hazards on which their concern was

substantially higher than they thought their

preparedness was (defined as a difference of 20

percentage points [ppts] or more):

e Opioid abuse and overdose (58 ppt difference)

e Medical supply chain disruptions (38 ppt
difference)

e Cyber-related threats (35 ppt difference)

e Active shooter (24 ppt difference)

e Critical infrastructure protection (24 ppt
difference)

e Storms/ flooding (23 ppt difference)

e Vaccine-preventable diseases (23 ppt difference)

food and water from contamination, and developing communication plans to update the public during
power outages.’? With the growing threat of cyber-related service disruptions and natural disasters and

Mathematica® Inc.

20



Chapter Il. The Current State of Public Health and Health Care Preparedness Metrics in the United States

rising concerns about the hazards listed in Exhibit 11.12, it is important to ensure there are ways to
adequately measure STLT preparedness for these types of events, 130131

4. Gaps in available data

There are gaps in data sources used to measure preparedness at the local level. Many data sources
are only available for public use at the state or national level (Exhibit I.9), and only about half of these
data sources are available at the sub-state level. The literature attributes the lack of comprehensive
indices at the local level, in part, to the lack of standardized data collection among local public health
agencies,'3>13% as well as challenges related to interoperability (for example, incompatible software and
systems, diverse data sources, STLT-level regulations around data sharing, and concerns about data
security and privacy) and the lack of a public health IT infrastructure network.'3

Data are not always timely. Several TEP members mentioned that static measures of preparedness can
be misleading because they only capture a single point in
time and are not regularly updated. This is especially true
of assessing measures of response capacity such as
vacant hospital beds or availability of personal protective
equipment. Many data sources like national surveys tend
to be collected sporadically and may have lags between
the times when data are collected and when they are
publicly available. There is a growing need to identify
data sources that are frequently updated and rapidly available for public use so more timely measures of
preparedness are available.

“Static measures [of preparedness] give us a lot
of misleading information about what capacity
we do or do not have.”

— TEP member

5. Other gaps and limitations

The scan highlighted a few additional limitations in STLT jurisdictions’ ability to use existing
preparedness tools, such as challenges adapting scores from indices to their local contexts and
using the tools for goal setting. This suggests that there is a need for greater STLT engagement in
developing and refining metrics, and in informing development of technical assistance tools to
support use and interpretation of metrics. A few TEP members said it can be difficult for STLT
jurisdictions to interpret and adapt preparedness scores from existing indices to their unique context to
identify the greatest threats and risks their own community faces. Furthermore, for both state and local
jurisdictions, preparedness tools lack benchmarks to help guide goal setting and improvement. Although
indices like the NHSPI contain helpful information to summarize preparedness, the literature cites
challenges at the STLT level in using this information to set goals and guide improvement.’*> Moving
forward, those responsible for developing and improving metrics should consider ways to continuously
engage STLT jurisdictions and their partners in developing, testing, and refining tools. This would increase
awareness of tools and ensure they are actionable for end users,'36137.138
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C. What lessons learned from the COVID-19 pandemic can inform measurement
of emergency preparedness and response at STLT public health agencies in the
future?

Experiences from the COVID-19 pandemic offer critical takeaways that can inform the development of
more robust and effective measures in the future. Below, we highlight some of these lessons learned.

The COVID-19 pandemic exposed preparedness tools’ lack of predictive validity. As noted in section
[1.1 and described in detail in Appendix C, numerous studies found that preparedness tools—including the
NHSPI, TFAH tool, and prominent all-hazards global tools—were poor predictors of COVID-19 mortality
rates.’3%140.141 This underscores the need to explore ways to improve measurement within existing tools
and consider whether all-hazards tools are the best way to assess preparedness for the wide range of
unique emergencies that the country is likely to face. It also highlights the need to test and refine existing
tools on an ongoing basis as new sources of public health emergency data become available.

During the pandemic, researchers uncovered a variety of factors associated with public health
outcomes that should be considered and measured when assessing emergency preparedness. As
highlighted in Section I1.B, factors such as strength of partnerships, political will, public trust, and social
vulnerability were shown to be associated with key outcomes during the pandemic, and TEP members
underscored them as noteworthy gaps in existing metrics. We can improve our understanding of
preparedness by finding ways to measure these factors. Relatedly, a few TEP members noted that there is
potential to use artificial intelligence to expedite review of after-action reports and qualitative data on
preparedness to discover additional factors to measure.

The COVID-19 pandemic underscored the need to embed equity into emergency preparedness and
response systems, and thus, into how we measure communities’ preparedness and assess their
vulnerabilities. It is well documented that the COVID-19 pandemic disproportionately impacted
historically marginalized communities.’%3 For example, one study showed that communities with higher
rates of social and health vulnerability had significantly lower health security levels as measured by the
NHSP1.™4 This underscores the need for emergency preparedness systems to adopt approaches that
promote equitable crisis response processes and outcomes. Examples of equitable approaches to crisis
response include creating diverse crisis response teams and partnering with community organizations
known to local communities, who can help build trust and support communication with groups at
elevated risk of poor health outcomes due to structural and systemic barriers. The CDC recently
implemented the Public Health Response Readiness Framework, which includes health equity as one 10
program priorities. The 2024-2028 PHEP notice of funding opportunity (NOFO) embeds health equity
requirements in the NOFO's three overarching strategies.*However, there remains a need to develop
equity-focused preparedness metrics that align with the changes to the CDC framework and incorporate
them in existing indices and tools to quantify inequities in preparedness. This need is further articulated in
a 2023 report from the American Medical Association, which calls for improved collection of demographic
and social needs data (such as race and ethnicity, language, disability status, and gender identity) to
reliably detect, measure, and evaluate inequities in crisis preparedness and response. '

Investments in data infrastructure could improve measurement of preparedness, especially at the
local level where measurement is limited by a lack of standardized data sources. The COVID-19
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pandemic exposed many weaknesses in the public health data and surveillance infrastructure in the
United States, including limitations in reporting and tracking lab test results, lack of interoperability across
health care and public health reporting systems, and gaps in the types of data that are collected and
tracked, among others.’”148 Improved data infrastructure, sharing, and collection was mentioned nearly
20 times by members of the expert panel. This is especially true at the local level, where lack of timely,
standardized data (along with other factors such as limited resources, local priorities, and so on) makes it
challenging to create composite measures of preparedness. CDC’s multibillion dollar Data Modernization
Initiative, which began in 2020, aims to improve data infrastructure to make it easier for STLT public health
agencies to report data (including data related to preparedness) and for state and federal officials to use
these data to inform decision making. TEP members noted that better data infrastructure—including
systems that are updated with data in real time—could help the nation transition from point-in-time
measurement of preparedness to continuous assessment, which would be a significant advance. To
support data infrastructure improvements, many TEP members highlighted that federal and STLT public
health agencies need additional funding and other resources so they can invest in new data systems and
support ongoing changes to the ones they have.

Although existing metrics have been updated and improved substantially in the last decade, the
evidence base for public health and health care preparedness metrics remains weak, and
substantial work remains at all levels—national, state, local, tribal territorial, and the private
sector—to ensure the United States is prepared to respond to federal public health and health care
emergencies.'®® Although the development of tools like the NHSPI, TFAH tool, COPI, and others listed in
Appendix B has advanced STLT preparedness measurement, noteworthy gaps remain in public health
preparedness metrics and in STLT emergency preparedness more broadly. For example, a 2023
Government Accountability Office (GAO) report stated that substantial deficits in the federal government'’s
preparedness for emergencies remain—noting that GAO had made 155 recommendations to HHS for
improvements in the prior ten years, and only 64 had been implemented. In the wake of the COVID-19
pandemic, the literature also highlights the need for improvements to other aspects of the U.S. public
health infrastructure—such as building the public health workforce, advancing the collection and use of
public health data, and enhancing communication from public health agencies to the communities they
serve—to enhance preparedness for future emergencies.’™ Improving tools to measure public health
preparedness is key to tracking the nation’s progress towards emergency preparedness goals, but the lack
of consensus on how preparedness should be conceptualized and defined in preparedness frameworks,
capabilities lists, and tools complicates the path to success in this area. Looking forward, it will be
important to know which strategies can address the gaps in preparedness metrics so the federal
government and STLT public health agencies can find the weaknesses and better allocate resources to
improve emergency preparedness nationwide.
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lll. Strategies to Improve Measurement of Public Health and Health
Care Preparedness

Gaps and challenges in current preparedness metrics can inform refinement of domestic
preparedness metrics going forward. Considering takeaways from Chapter I, this chapter focuses on
ways to improve preparedness measurement by addressing the following two research questions:

1. What key attributes should public health and health care preparedness measures and indices have,
and what gaps from Chapter Il do these attributes address?

2. What strategies should potentially be explored to improve measurement of public health and health
care preparedness?

A. What key attributes should new public health and health care preparedness
measures have, and what gaps would they address?

To identify strategies for improving preparedness measurement, researchers and policymakers
should begin by (1) examining the ideal attributes of measures and indices, and (2) considering
how they could fill the gaps revealed here. Defining key attributes or necessary characteristics of
metrics provides a set of criteria to assess measures and indices against. Exhibit l1l.1 lists 10 key attributes
to consider for preparedness metrics, along with the gaps they address. This list is based on the attributes
put forth by Lichiello and Turnock in their Guidebook for Performance Measurement.’' The research team
then drew on existing literature on public health measurement to consider modifications to the attributes.
These 10 attributes were ultimately organized into three categories:

/ Research-dependent attributes—including importance, validity, and reliability—require quantitative
analysis to understand whether the measure or index is relevant, accurate, and repeatable.

/ Data-source dependent attributes—including availability, responsiveness, and completeness—concern
access to timely data sources that underlie measures and indices.

/ Ready for real-world use attributes—including understandability, actionability, credibility, and
flexibility/adaptability—support a measure or index’s ability to be used in practice.

Eight of the attributes highlighted in Exhibit Ill.1 apply to both the measures themselves and to indices;
two of the attributes—completeness and flexibility and adaptability—apply solely to indices. Lichiello and
Turnock noted that there is a risk to complete and accurate reporting if there will be negative
consequences for staff or organizations that report low scores. Lichiello and Turnock described this as a
need for “abuse-proof” measurement, > while the TEP noted a need to avoid political leaders fearing
retribution over low scores.
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Exhibit I11.1. Key attributes of preparedness measures and the gaps they address?

No. | Attribute

Research-dependent

Description and risk if not met

Current gaps or weaknesses
addressed

1 Importance Reflects a structure, process, or outcome with a large Metrics reflect a wide range of
impact on health; demonstrates substantial variation competing capabilities and
reflecting meaningful underlying differences; '3 is frameworks set forth by federal
directly related to objectives. agencies and researchers, with
Risk if not met: The measure or index may not focus on | little evidence base for selection
activities that preserve life or improve health or other | of their components.
key outcomes following an emergency.

2 | Validity Captures the essence of what it purports to measure, High performance on
instead of correlated characteristics. preparedness metrics did not
Risk if not met: The measure or index may inaccurately | predict COVID-19 outcomes for
indicate a jurisdiction is prepared, when in reality it is many indices; there is a lack of
not. evidence supporting the validity

of measures in practice.

3 |Reliability Has a high likelihood of yielding the same results in There is a lack of evidence

Data source-dependent

4 | Availability

repeated trials, so there are low levels of random error
in measurement.

Risk if not met: The measure or index may accurately
predict preparedness in one scenario, but not others.

Readily available with means on hand; accessible,
ongoing sources of data.’*

Risk if not met: The measure or index will require time-
intensive data collection and reporting, displacing focus
that could be spent on preparedness activities.

supporting the reliability of
measures and indices in practice.

Data limitations have hindered
development of comprehensive
local indices. Lack of data makes
it difficult to measure some
aspects of preparedness, such as
the strength of partnerships.
Challenges with interoperability
impede timely data sharing, a
critical component of
preparedness.

5 Responsiveness

Able to detect change; properly calibrated and sensitive
enough to pick up important changes.’>>

Risk if not met: The measure or index is not up to date
when an incident occurs; that is, a capacity that
appeared adequate from older data is not there.

Gaps in timely data sources and
lack of dynamic measures of
preparedness limit existing
indices’ ability to register critical
changes in preparedness.

6 | Completeness®

An emergency preparedness index should ideally cover
all important aspects of emergency preparedness that
affect outcomes.

Risk if not met: The index will fail to predict the quality
of response and outcomes in an emergency. For
example, if the index captures a wide range of factors
that affect preparedness but does not include measures
of surge capacity, a jurisdiction may be ill-equipped to
meet demand for health services, leading to increased
preventable mortality following a disaster.

Existing metrics fail to consider
the wide range of factors that
affect preparedness, such as the
strength of partnerships,
individual training, and
administrative capabilities.

There is a lack of equity-
focused preparedness metrics
to identify potential inequities in
crisis preparedness and response.
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Current gaps or weaknesses
Description and risk if not met addressed

Ready for real-world use

7 | Understandability | Easily understood by all, with minimal explanation. All-hazards indices and tools
Risk if not met: The measure or index is unlikely to be | that compound preparedness
used in practice or could be used incorrectly. scores across a range of

measures may be difficult to
interpret, especially at the local
level, and there are few hazard-
specific preparedness tools
available at the STLT level.

8 | Actionability Process or condition within the organization’s control.’>® | Many indices lack benchmarks
Risk if not met: The measure or index is unlikely to to help jurisdictions set goals,
improve readiness or be used in practice. track progress, and take action to

improve preparedness.

The lack of regularly updated
data sources makes it
challenging to measure factors
that change quickly, limiting the
actionability of preparedness
measures that rely on outdated

data.
9 | Credibility Supported by stakeholders. STLT jurisdictions have described
Risk if not met: The measure or index is unlikely to be challenges using existing tools,
used in practice. which may be related to lack of

engagement of STLT
jurisdictions in the development
and refinement of metrics.

10 | Flexibility and An index should be adaptable across jurisdiction types. | There is a lack of metrics that
adaptability® For example, an index may need to have required and can be adapted to the unique
optional components that could be tailored to a needs and risks of STLT
jurisdiction and its specific hazards.'718 jurisdictions in a way that informs
Risk if not met: The index will not accurately capture | their efforts to improve
preparedness across communities with different risks preparedness.

and/or may not be feasibly used across communities
with different public health structures.

Attributes 1-5, 7, and 9 are adapted from Lichiello and Turnock’s Guidebook for Performance Measurement;'*® additional references
are as noted.

PAttributes 6 and 10 apply to indices only.

The COVID-19 experience suggests that federal, state, local, and nongovernmental organizations
could establish priorities for preparedness measurement—including assessing tradeoffs between
measure attributes and the feasibility of various measurement strategies—to make incremental
progress as resources become available. One of the TEP members lamented the lack of progress in the
past decade on improving availability of preparedness measurement metrics. A variety of factors have
limited progress, including constrained resources and the challenge of prioritizing how to invest them.
More recently, fading memories of just how ill-prepared the U.S. was during the COVID-19 public health
emergency could also be a factor. To help ASPE and others capitalize on ASPE’s investment in this project,
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in the next section we outline a series of strategies, along with their likely resource intensity, for

consideration to help build forward momentum on preparedness measurement activities.

B. What strategies could potentially be explored to improve measurement of
public health and health care preparedness?

Given the challenges discussed, there is an
opportunity to pursue development of improved
measures and indices that have the attributes
described above in Exhibit Ill.1 and that address the
gaps in metrics described in Chapter II. This section
describes four strategies to advance preparedness
measurement (Exhibit 111.2).

For each of the four proposed strategies, we
present tables that outline potential action steps
that could support achievement of these strategies
(Exhibits 111.5, 111.6, 111.9, and 11.10). For each action
step, we also estimate its resource intensity—low,
medium, or high—to shed light on strategy
feasibility. Low-intensity strategies are those likely
to require one to three staff working for less than a
year; high-intensity strategies are those that involve
large-scale data collections or system changes; and
medium-intensity strategies capture efforts likely to
fall between the low- and high-intensity ranges.

Exhibit 111.2. Four strategies that could
potentially advance preparedness
measurement

1.

Address gaps in existing metrics by developing
or refining important measures of preparedness
and supplementing preparedness metrics with
contextual data.

Improve how health equity is addressed in
preparedness metrics by engaging underserved
communities in continuous efforts to advance
measurement and considering social vulnerability
data together with preparedness measures.

Improve source data and use additional
analysis to enhance the availability,
responsiveness, and salience of preparedness
metrics.

Enhance actionability and understandability
of metrics by developing and disseminating
information on exemplars.

Some of the medium- and high-intensity strategies would benefit from building on the results of listed

low-intensity strategies, while others—those we have italicized—could begin as soon as resources are

available.

Strategy #1: Address gaps in existing metrics by developing or refining important measures of
preparedness and supplementing preparedness metrics with contextual data.

Developing new measures for critical aspects of preparedness would help fill identified gaps in

current measures and improve current measurement tools. As shown in Exhibit Ill.1, a key attribute of

a desirable measure is a proven link between the activity and outcomes. Further, indices should
incorporate all important aspects of emergency preparedness to achieve completeness. As discussed

during the TEP, several factors that contribute to preparedness are missing from current measures and

indices. Important preparedness factors that could be considered in future measure development work

include individual preparedness, cross-sector partnerships, and administrative response capabilities, each
discussed further below, with examples for potential follow up actions listed in Exhibit 111.5. We also

discuss the importance of pairing supplemental data on social, political, economic, and environmental

factors with preparedness metrics, acknowledging that data sources to measure these factors are not
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currently available on an ongoing basis, meaning the cost of collecting these data would need to be
weighed against the importance of these measures.

/ Individual readiness of the public health and health care workforce. As highlighted in Chapter I,
TEP members noted the importance of measuring individual readiness—that is, whether public health
and health care workers have the right training to respond to public health emergencies—in addition to
organizational preparedness. In practice, this may be easier said than done. For example, during the
COVID-19 public health emergency, guidance for managing the response was sometimes emerging
locally and disparately, due to the novel situation, and there were limited and sometimes lagged or
incomplete data to inform that guidance. While neither individual nor organizational preparedness
training plans can account for all possible emergency scenarios with challenging conditions like the
COVID-19 pandemic, a better-trained workforce might mitigate some future challenges. To the extent
that policymakers need to issue local guidance as with COVID-19, they should also consider what
supplemental training or mentorship may be needed for health care workers to effectively implement
their guidance.

Beyond individual training, some degree of cross-training might also improve preparedness, since
during the COVID-19 public health emergency, many public health and health care professionals had to
assume roles for which they were not trained.'®? Although there are many options for training public
health and health care workers and leaders on emergency readiness,'%*7%* the literature did not describe
any metrics that report the percentage of the public health or health care workforce that have recently
completed relevant, evidence-based training. Learning management systems, which are widely available
online, can easily collect and report the kinds of data that could be useful, such as the specific roles of
those trained (leader, health care worker, and so on), when they had their last training, percentage of
employees trained, and so on.'®® In conjunction
with measuring individual readiness, there may Exhibit I11.3. Survey instruments to measure
be an opportunity to improve or expand existing the strength of partnerships among STLT public
health departments and their partners
e The ADEPT index is intended for use by local
health departments to assess engagement with
cross-sector partners; however, it does not
capture other partners’ perspectives on the
relationships.™?

preparedness programs and clarify a minimum
training expectation to ensure that all the types
of professionals necessary for an effective
response are trained.

/ Cross-sector partnerships. As noted in Chapter
I, partnerships between public health, health
care, and other sectors such as community-based
organizations are critical to emergency response.

e A survey tool to measure post-disaster
resilience was developed and administered to
369 community-based organizations in New
York, as well as the New York State Department

To better understand the strength of a of Health and Hygiene to measure partnership
jurisdiction’s partnerships, a standardized survey activity and resilience after Hurricane Sandy, but
approach that preserves anonymity of was not intended to assess preparedness

broadly.®®

e The Connectivity Measurement Tool includes a
survey of multiple partners in public health
emergency response about their perceived

connectivity, but there is little research on the
considering whether they could be adapted for validity of the tool in peer-reviewed research.®!

respondents could objectively capture this
information. Some survey tools exist to measure
partnerships (Exhibit 11.3). Going forward, work
could focus on reviewing existing tools and
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widespread use, and on exploring the feasibility of incorporating a survey-based measure of partnership
strength into routine local preparedness measurement.

/ Administrative response capability. To improve measurement of administrative capabilities like hiring
or procurement at STLT health departments, there may be an opportunity to build on existing data
collection efforts. For example, NACCHO's 2022 Preparedness Profile survey asked a sample of local
health departments whether the following set of administrative capabilities were in place: (1) ability to
receive and use emergency funding, (2) ability to reduce time to contract for or procure necessary
goods and services, (3) ability to allocate or reallocate financial resources to pay for staff during an
emergency, and (4) ability to reduce time required to hire staff or reassign existing staff.’®® Between 23
and 37 percent of local health departments reported these capabilities were either not in place, or they
were unsure if they were in place. The NACCHO tool is a valuable resource; further development of
administrative capacity measures using NACCHO's tool or something similar could enhance
understanding of administrative capability trends across communities and over time.\!

/ Contextual factors affecting response and
Exhibit 111.4. Contextual factors affecting public

outcomes. Numerous social, political, economic,
health preparedness and response outcomes

and environmental factors affect emergency
. e Social and health vulnerability ¢
response and outcomes but are outside the

control of the public health and health care

sector (Exhibit 111.4). Incorporating measurement

e Political will 18
e Public trust'®®

° el H 170,171
of these factors into public health preparedness Policies/laws/regulations

in172
indices would fail to consider the key measure * Supply chain

° H H 173
attribute of “actionability.” Instead, routinely Funding for public health

. . e Built and natural environment context 4175176
measuring and analyzing these contextual
factors, and presenting them alongside

preparedness measures within the control of the public health and health care sector, could help

policymakers and the public understand areas for investment.""!

Exhibit I11.5. Potential approaches to address strategy #1, and likely resource intensity of each

Likely

resource
Examples of potential follow-up approaches intensity

¢ Advance individual training and measurement of training through professional associations. Low
Conduct key informant interviews with key public health and health professional associations about
interest in encouraging members to take a standardized emergency preparedness training and any
outstanding needs or barriers to doing that; identify how progress could be made and measured
(could lead to need for a Medium or High resource intensity follow-up to support the associations).

VI'If a survey were expanded and implemented annually, there could be an opportunity to improve actionability: the
same NACCHO survey identified barriers to administrative preparedness. Connecting health departments with
resources to improve readiness based on barriers identified during the survey process would help make the measures
actionable.

VIl A TEP member especially advocated for shining a light on government laws, policies, and regulations, providing an
example of how a hiring freeze had prevented jurisdictions from hiring during COVID-19 despite the availability of
federal funding to do so.
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Likely

resource
Examples of potential follow-up approaches intensity

¢ Evaluate existing online preparedness curricula to begin setting a foundation for measurement
of individual preparedness. Evaluate existing online curricula and obtain target audience input to
suggest improvements to help optimize them.

¢ Explore degree program accreditation as a tool to improve readiness of future public health
professionals and set a foundation for a national measure of individual preparedness. Meet
with the Council on Education for Public Health, which accredits schools’ public health degree
programs, to explore potential and any initiatives underway to increase "on-the-ground” training to
100 percent of students, and any initiatives promoting cross-training.

¢ Develop new trainings to fill gaps to support improvement on future measurement of Medium
individual preparedness. Conduct a gap analysis and fill gaps in existing emergency preparedness
curricula by developing new modules or trainings.

e Advance measurement of strength of essential partnerships. Review existing tools for measuring
strength of partnerships as they relate to emergency preparedness, obtain input from the field,
suggest possible adaptations needed for widespread use, and explore the feasibility of incorporating
a survey-based measure into routine local preparedness measurement efforts.

¢ Investigate contextual factors critical to response and outcomes. Develop a method to quantify
or assess contextual factors affecting emergency response and outcomes based on publicly available
data sources; develop options for presenting these along with preparedness indices and gather
target audience feedback on best way to consider these alongside preparedness.

¢ Improve measurement of administrative response capability and provide support to help STLT |High
Jurisdictions overcome barriers. Expand NACCHO or similar survey effort to capture administrative
response capability across all local health departments, and survey them annually until they are all
consistently reporting these capabilities. This effort should be paired with resources, including
technical assistance, to overcome barriers to improving these capabilities.

o Develop a national-level measure or measures corresponding to administrative response
capability. Track progress toward having 100 percent of new graduates in key fields enter the
professional workforce with appropriate preparedness training.

Notes: Low-intensity=likely to require one to three staff working for less than a year; high-intensity=those that involve large-scale
data collections or system changes; medium-intensity=efforts likely to fall between the low- and high-intensity ranges.

Low-intensity and italicized efforts could begin when resources are available. Italicized efforts are not dependent on low-
intensity efforts to be completed first. Medium- and high-intensity efforts not italicized would best be structured using
results from the low-intensity efforts listed.

Strategy #2: Improve how health equity is addressed in preparedness metrics by engaging
underserved communities in continuous efforts to advance measurement and considering social
vulnerability data together with preparedness measures.

Incorporating health equity into preparedness measurement could be considered high priority and
would strengthen the credibility and importance of existing metrics. The TEP emphasized the
importance of health equity, citing literature on the disproportionate burden of COVID-19 disease and
death on socially and medically vulnerable populations.”” In addition, addressing health equity in
preparedness measurement aligns with new priorities identified by the COVID-19 Health Equity Task
Force™ and with CDC's efforts to incorporate health equity into the Public Health Response Readiness

X The Task Force was created through E.O. 13995 to make recommendations to the president for mitigating health
inequities caused or exacerbated by the pandemic, and for preventing them in the future (Office of Minority Health.
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Framework.'”® PHEP requires its funding recipients to report on functional exercises involving critical
workforce groups and disproportionately impacted populations. However, there are no current measures
or indices that quantify preparedness to serve socially and medically vulnerable populations, such as those
disproportionately impacted by COVID-19.

One way to approach the challenge of incorporating health equity into preparedness measurement
is for researchers to engage frontline response staff at public health and health care organizations
in identifying local needs for metrics and ways to capture the required data. Historically, measure
development has relied on input from academic experts, as opposed to feedback from real-world,
frontline response workers embedded in the communities where emergencies occur. Future measure
development could prioritize community input and buy-in to ensure that measures are (1) feasible—that
is, they will work given local circumstances; (2) credible, because they are informed by users themselves;
and (3) important, because they are connected to desired outcomes based on end-user experiences.
Local public health workers could be engaged along with first responders and emergency management
personnel in developing hazard-specific metrics tailored to their communities, which were identified in the
literature as missing from the "all-hazards approach” that most national frameworks and STLT tools take.
Exhibit I11.6 highlights an example of health equity in local preparedness metrics.

Explore optimal ways to communicate
Exhibit 111.6. Example of health equity in local

preparedness metrics alongside measures of . )
hazard-specific preparedness metrics:

social vulnerability to guide equitable allocation

. . A jurisdiction may have a neighborhood with low
of resources. A community's social and health J y d

average household income and a high percentage of

vulnerability is highly correlated with emergency people of color, and that neighborhood may also be

response and recovery outcomes regardless of the physically low-lying or in a floodplain and as such,
level of preparedness.’”® Pairing social and health more at-risk for severe flooding. Because this
vulnerability information together with neighborhood has specific needs that the rest of the

jurisdiction does not, input from local responders,
local public health workers, and community
members could be convened to identify or create a
preparedness metric to address their needs.

preparedness measures or indices could increase

awareness of communities with low preparedness
and particularly high vulnerability so policymakers
could allocate resources effectively. This approach
would require developing and testing a preferred
format for communicating social vulnerability and preparedness measures together.

Examples of potential follow-up approaches are summarized in Exhibit 111.7.

“COVID-19 Health Equity Task Force — Charter.” U.S. Department of Health and Human Services, January 2021.
https://www.minorityhealth.hhs.gov/omh/browse.aspx?lvi=3&lIvlid=118. OMH, 2022).

X The NHSPI included a stakeholder engagement and communications workgroup in 2017; however, the workgroup
does not appear active today.
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Exhibit I11.7. Potential approaches to address strategy #2 and likely resource intensity of each

Examples of potential follow-up approaches

Likely
resource
intensity

¢ Develop recommendations for an effective approach to present social and health Low

vulnerability indicators with or within preparedness indices. Mockup multiple options for
displaying social and health vulnerability indicators together with preparedness indices and
obtain feedback from target audiences to iterate to an effective approach or visualization
method. Promote the visualization tool in conjunction with the release of indices.

o Identify locally appropriate metrics focused on health equity to advance equity-focused Medium to
preparedness measurement in communities. Select communities based on social vulnerability | high,
that are part of larger, less vulnerable cities or counties that are typically the unit for depending on
measurement. Engage front-line response staff to explore what metrics, including hazard-specific | number of
metrics, would capture emergency preparedness and how these metrics could be included for communities

visibility as the larger area is assessed.

included

Notes: Low-intensity=likely to require one to three staff working for less than a year; high-intensity=those that involve large-scale
data collections or system changes; medium-intensity=efforts likely to fall between the low- and high-intensity ranges.

Low-intensity and italicized efforts could begin when resources are available. Italicized efforts are not dependent on low-
intensity efforts being completed first. Medium- and high-intensity efforts not italicized would best be structured using

results from the low-intensity efforts listed.

Strategy #3: Improve source data and use additional analysis to enhance the availability,

responsiveness, and salience of preparedness metrics.

Underused data sources—such as after-action reports and non-public data—as well as
unconventional data sources, such as cell phone data, could help close gaps in data availability,
particularly at the local level. Improving use of underused data is an appealing approach as it avoids
burden from new data collection, but it presents other challenges that vary by data source. Below we
highlight specific considerations for each potential data source; Exhibit 11.10 provides a set of potential

follow-up approaches to consider.

| After-action reports (AARs). AARs are a promising data
source for identifying factors that affect preparedness
(Exhibit 111.8)'8"182 However, communities are not required
to complete them after disasters, and there is no
standardized format.®*'8 While a standardized format
would better facilitate cross-AAR analysis, an analysis
identified strong AARs using varied methodologies and
following different outlines,®> suggesting that imposing a
single format may sacrifice utility for the localities that
need the results. Another possibility is requiring a
standardized metadata template, including categories
summarizing frequent types of challenges and
recommended improvements, as a way to facilitate cross-
AAR analysis and learning without sacrificing flexibility.

Exhibit 111.8. What is an after-action
report?

As defined by FEMA, “An after-action
report is developed after exercises and
real-world incidents to summarize key
information and continuous improvement-
related analytical findings, including
observations and recommended actions. It
is a detailed and comprehensive
document that describes what went well
and what did not go well, considers why,
and provides recommended actions.” 18

A concern raised by the TEP members is that AARs may be seen as perfunctory requirements and not as
tools to inform future preparedness. One TEP member suggested future research could analyze AARs
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from different communities and disaster types, comparing findings to existing metrics and revising
metrics to address challenges. Small-scale qualitative analysis of AARs has been conducted before 8
and could be scaled up by using artificial intelligence to find patterns in reported processes and

challenges. The availability of AARs would need to be explored; one data source could be the Homeland

Security Digital Library, which houses an archive of AARs from jurisdictions across the United States,
some of which are available publicly. The variable quality of the AARs will affect the usefulness of these

data; improvements such as peer review of draft AARs could increase the value of AARs for both
learning and improvement.'®’

/ Non-public data sources. Non-public data

sources, such as health system data, could build Exhibit 111.9. Examples of non-public data

an evidence base for the importance of sources that could be leveraged to improve
measures. The environmental scan and TEP measurement of preparedness

identified several non-public data sources that « Non-public HPP data, such as data from the
could help measure factors related to Real-World Incident Reporting and Evaluation
preparedness or link preparedness metrics to Tool, and performance measure data.'®
outcomes (Exhibit 111.9). These data sources are e Emergency management data maintained by
restricted, so efforts to link measures and vendors, cited by a TEP member as a central

source of granular data from large numbers of

outcomes using this data would require data ] ] , o
hospitals on operations, capacity, and incidents.

sharing agreements, de-identification, and other

. e Data from large hospital systems; for example, a
data security protocols.

TEP member shared that one system'’s readiness

/ Unconventional data collection and sources. project includes 140 preparedness-related data
The COVID-19 pandemic required creative points for more than 100 hospitals.
approaches to obtaining urgently needed data.
For example, surge periods during the pandemic required first responders to access hospital capacity
data such as beds and key equipment available on a near real-time basis. To address this gap, the CDC's
National Healthcare Safety Network* (NHSN) provided a repository for hospitals (or state
intermediaries) to frequently input important facility-level data. In addition, some states implemented
their own statewide systems to share these data, such as New York's publicly accessible Hospital Bed
Capacity Dashboard.X" Beyond facility-level preparedness data, a TEP member noted that many
jurisdictions turned to nontraditional data such as cell phone data to track cases and social media data
to track masking trends. Despite the critical information this type of infrastructure can convey, collecting
these data can be burdensome and may be considered intrusive, so future efforts may need to explore
making these data available solely during emergencies, rather than making them continuously available
(as in the case of cell phone data).

X' The CDC's NHSN is the nation’s most widely used health care-associated infection tracking system, with most
hospitals in the U.S. contributing data through a secure, web-based application, traditionally on a monthly or
quarterly basis. https://www.cdc.gov/nhsn/index.html.

Xl Bed occupancy data were required to input data on hospital and ICU beds available Monday through Friday on the
State’s Electronic Response Data System; see https://coronavirus.health.ny.gov/hospital-bed-capacity.
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Exhibit 111.10. Potential approaches to address strategy #3, and likely resource-intensity of each

Likely

resource
Examples of potential follow-up approaches intensity

e Explore feasibility of use of Al with AARs. Test feasibility of using Al methods, including Low
machine learning, to efficiently identify patterns in the challenges and learnings reported in AARs
that could have implications for preparedness metrics.

¢ Explore stakeholder receptiveness to implementing a metadata template for AARs, and
develop one if they are receptive, along with options for housing and accessing metadata. Could
lead to a medium resource intensity project to build and encourage use of a new system.

¢ Explore feasibility and benefits of using non-public data sources such as those in Exhibit I11.8
to advance the evidence base for preparedness metrics.

e Capture lessons learned from use of cell phone data and social media tracking during
COVID-19. Explore how similar or improved use of these sources can be ready for future
emergencies.

¢ Analyze AARs on a large scale, to identify themes in response experience; reflect and report on | Medium
the themes as they relate to current measurement and related needs; conduct follow up
interviews to verify themes and identify any additional reflections.

e Facilitate improvement of AARs’ quality and availability, through peer review and support to
ensure AARs are created and shared following all disasters.

¢ Undertake research using non-public data sources such as those in Exhibit 1.8 to advance the
evidence base for preparedness metrics, once feasibility and a strong plan have been established.

o Identify and develop automated data solutions that would reduce reporting burden, such as | High
helping hospitals establish interfaces to automate NHSN submissions to obtain real-time, local
data for key capacity measures.

Notes: Low-intensity=likely to require one to three staff working for less than a year; high-intensity=those that involve large-scale
data collections or system changes; medium-intensity=efforts likely to fall between the low- and high-intensity ranges.

Low-intensity and italicized efforts could begin when resources are available. Italicized efforts are not dependent on low-intensity
efforts to be completed first. Medium- and high-intensity efforts not italicized would best be structured using results from the low-
intensity efforts listed.

Strategy #4: Enhance actionability and understandability of metrics by developing and
disseminating information on exemplars.

All-hazards preparedness indices may seem overwhelming to public health leaders given the
extensive capabilities they measure, the distinct local contexts and risks to consider, and the
complexity of cross-sector partnerships that are required. Presenting leaders with real-life examples of
exemplary emergency response can highlight the feasibility of “getting it right.” For example, one TEP
member noted, and another agreed, that it is important to showcase examples from hospitals or health
systems that performed relatively well—across both health outcomes and financially—during the COVID-
19 pandemic to encourage health systems to invest in preparedness. ASPR's Healthcare Emergency
Preparedness Information Gateway (known as ASPR TRACIE) provides examples of strong community-
level responses, but more can be done to improve access to and use of exemplar cases. Exhibit 111.11
presents examples of potential action items for consideration.

Mathematica® Inc.


https://files.asprtracie.hhs.gov/documents/aspr-tracie-fact-sheet.pdf#:%7E:text=WHAT%20IS%20ASPR%20TRACIE%3F%20A%20healthcare%20emergency%20preparedness,to%20improve%20preparedness%2C%20response%2C%20recovery%2C%20and%20mitigation%20efforts.

Chapter lll. Strategies to Improve Measurement of Public Health and Health Care Preparedness

Exhibit I11.11. Potential approaches to address strategy #4, and likely resource-intensity of each

Likely

resource
Examples of potential follow-up approaches intensity

¢ Conduct a needs assessment to identify jurisdiction types, organizations, and disaster types | Low
most in need of exemplar models, and a landscape assessment to identify existing strong
examples and find important gaps. Explore the key audience need through a small set of
interviews to ensure subsequent case studies (a medium resource intensity approach) are
designed to meet the needs.

¢ Develop case studies to fill identified needs for exemplar models and disseminate them to Medium
relevant audiences.

Notes: Low-intensity=likely to require one to three staff working for less than a year; high-intensity=those that involve large-scale
data collections or system changes; medium-intensity=efforts likely to fall between the low- and high-intensity ranges.

C. Discussion

The four strategies shared in this section offer potential directions for the future to address clear
measurement gaps discussed in Chapter Il. Ultimately, the availability of better tools to measure and
understand gaps in preparedness against specific threats could inform federal and state resource
allocation and help set priorities to improve preparedness of public health and healthcare system for the
next public health threat. In the hands of dedicated leadership, better measurement can also catalyze and
enable improvement, leading to a better-prepared nation.

Progress will depend on the interest and resources from government and nongovernment organizations
leading the way in preparedness at all jurisdiction levels. Each involved organization—at the federal level
to include ASPR, CDC, and FEMA—has its own preexisting priorities, and preparedness measurement
improvement resources will inevitably compete with program support. The breadth of the suggested
improvements should not discourage incremental enhancements. Incremental enhancements, such as any
handful of the low- and medium-intensity efforts described above, especially if coordinated across
organizations, could translate to a markedly better understanding of the status of preparedness among
public health leaders, policymakers, and the general public, thanks to better measurement. The specific
approaches that should be undertaken first depend, as a practical matter, on how managers within the
relevant agencies find the efforts well-matched with existing work, resources, and program opportunities.
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Appendix A. Methods

The study included an environmental scan, a technical expert panel (TEP), a synthesis analysis of themes
and gaps in current metrics, and a synthesis analysis of strategies to advance public health preparedness
metrics. In this appendix, we describe our study methods.

A. Environmental scan

With support from our partner, MDB, Inc., we conducted an environmental scan. The primary goal of the
scan was to learn about existing domestic and international public health and health-care preparedness
measures, indices, and inventories (which we collectively describe as “tools”). Although the focus of this
project is on domestic preparedness, the inclusion of articles focusing on global tools that assess nation-
level preparedness provided valuable insights and perspectives that enhanced and broadened
understanding of this topic.

We identified peer-reviewed and gray literature for the environmental scan by systematically searching
PubMed and Web of Science databases and select government agency and preparedness-tool websites.
We supplemented these searches with targeted Google searches. We applied the following exclusion
criteria to literature returned through the searches that:

/ Focused on individual or household emergency preparedness (for example, checklists to assess
emergency preparedness at the household level)

/ Focused on studies or tools that measure preparedness at the subnational level in countries outside the
United States (for example, comparing disaster preparedness in French pediatric hospitals)

/ Did not focus on any phase of the emergency preparedness cycle (for example, articles describing post-
disaster outcomes that did not also assess elements of prevention, protection, mitigation, response, and
recovery)

/ Did not describe efforts to measure preparedness (for examples, articles describing emergency training
curricula for health and public health workers)

/ Summarized after-action reports and lessons learned from individual public health agencies
Below, we describe our approaches to identifying relevant literature.

1. Searched PubMed and Web of Science for peer-reviewed journal articles: From October through
December 2023, we conducted searches of PubMed and Web of Science records using search terms
related to public health (and variations such as community health and population health); medical
systems (including variations such as health infrastructure and hospitals); emergencies, disasters, and
hazards; preparedness, readiness, resilience, and vulnerability; and measurement (including variations
such as measures, scores, index, and scorecard).’® We restricted the PubMed and Web of Science
searches to articles published after 2012 to focus on recent tools and research, and applied the
exclusion criteria listed above to the returned articles.

3 This list of search terms is not exhaustive.
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2. Searched government agency and preparedness-tool websites: In April 2024, we conducted focused
searches on the websites of key government agencies and prominent preparedness-tool websites to
identify relevant publications on public health or health preparedness. We then applied the exclusion
criteria described above to the returned literature. We searched webpages for the following
organizations and agencies: the Centers for Disease Control and Prevention, Administration for
Strategic Preparedness and Response, the Federal Emergency Management Administration, National
Association of County and City Health Officials (NACCHO), the Association of State and Territorial
Health Officials (ASTHO), Pan American Health Organization, National Health Security Preparedness
Index (NHSPI), and Trust for America’s Health.

3. Conducted targeted Google searches: The peer-reviewed and gray literature included scoping reviews
that mentioned a few U.S.-based tools that were not associated with articles returned from the
searches noted above. To learn more about these tools, we conducted additional targeted Google
searches using the tool name as the search term.

Initial PubMed and Web of Science searches for peer-reviewed literature returned 1,878 articles. After
applying exclusion criteria, we identified 74 articles to include in the full-text review. Our searches for gray
literature on federal agency websites, preparedness-tool websites, and Google yielded an additional 30
documents.

In total, we closely reviewed 104 pieces of peer-reviewed and gray literature (Exhibit A.1). From each of
these articles, we extracted information identifying the tool being discussed (if any), challenges in
measuring preparedness, and key findings related to measuring public health and health-care
preparedness. We highlight key findings from the environmental scan in Chapter Il, although we cite
relevant sources throughout the report.

Exhibit A.1. Identification of literature via databases and supplemental searches
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Appendix A. Methods

B. Technical expert panel

Our partner, MDB, Inc., convened a technical expert panel (TEP) in January 2024, composed of 20 experts
from federal agencies, public health and health-care organizations, and academia (a complete list of TEP
members and their affiliations is in Appendix D). We identified TEP members with a background in public
health or health preparedness, an understanding of metrics, and broad knowledge of current disaster
threats. We attempted to identify a subset of TEP members who represent the perspectives of populations
that are socially vulnerable, given the challenges in reaching these populations and disparities in post-
disaster outcomes.

MDB conducted the two-hour TEP meeting virtually, facilitating a combination of breakout group and
main group discussions. The breakout group portion of the meeting consisted of three small group
discussions facilitated by MDB and Mathematica staff. Throughout the meeting, TEP members discussed
(1) the strengths and weaknesses of current measures, drawing on findings from the scan and their own
experiences; (2) key takeaways from the COVID-19 pandemic; and (3) considerations for future
preparedness measurement efforts, including new data sources that could be captured in measures.
Appendix E presents the full TEP meeting agenda.

A notetaker captured comments from TEP members, which was subsequently used for thematic analysis.
We coded the findings to understand the relative frequency of different themes and the prevalence of
these themes across breakout groups. Unless otherwise noted, all TEP findings and quotations included in
this report were mentioned by at least three TEP members across two or more breakout groups. TEP
findings are interweaved with literature findings throughout the report.

C. Analysis of themes and gaps in current preparedness metrics

Using data from the environmental scan and the TEP, we analyzed themes and gaps in current U.S.
preparedness metrics related to eight characteristics (Exhibit A.2), which we summarize in Chapter Il. Our
approach to assessing themes and gaps varied by characteristic, as some characteristics are relevant at the
tool level (for example, the types and intended users of indices) whereas others are relevant at the
measure level (for example, the data source for a measure of preparedness).

Exhibit A.2. Characteristics of preparedness metrics assessed in the analysis of themes and gaps

Characteristic Level of analysis

Types of available tools Tool level

Purpose Tool level

Intended users Tool level

How metrics conceptualize preparedness Tool and measure levels
Types of disasters addressed Tool level

Jurisdiction levels Tool level

Data sources Measure level
Preparedness factors being measured Measure level

For tool-level characteristics, we used the literature from the environmental scan to develop a de-
duplicated summary table of U.S.-based preparedness tools and their characteristics (Appendix B). We
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Appendix A. Methods

defined “preparedness tools” as tools that assessed national, state, or local capacity in two or more phases
of the emergency preparedness cycle (that is, prevention, protection, mitigation, response, and recovery).
We did not include tools that (1) exclusively measure nation-level preparedness, (2) measure subnation
level preparedness outside the United States, or (3) measure a single phase of preparedness (for example,
vulnerability and resilience indices). From the 104 documents that we reviewed as part of the
environmental scan, we identified 12 existing preparedness tools at the STLT (state, tribal, local, or
territorial) level. Each article did not present a unique tool; many of these articles focused on the same
tools and metrics (most commonly, the NHSPI). We used the summary table to describe the frequencies
of tool-level characteristics across existing tools and to identify gaps in these characteristics. We
synthesized these findings with others from the literature and the TEP and highlighted in the report any
inconsistencies across data sources.

For measure-level characteristics, we relied on the synthesis of TEP and literature findings to identify
themes and gaps. We approached the measure-level analysis this way because it was not feasible to
develop a comprehensive, de-duplicated list of existing measures, given the vast number of measures
across existing tools. We summarize the findings from the themes and gap analysis in Chapter Il.

D. Analysis of strategies to advance preparedness measurement

To inform the analysis of strategies to advance preparedness measurement (Chapter Ill), we first reviewed
literature on public health performance measurement to understand important attributes of metrics and
the extent to which these attributes are missing from existing preparedness metrics, as identified in the
gaps analysis. We then reviewed TEP findings to identify strategies the TEP members had suggested to
address the gaps in existing metrics. We synthesized TEP findings with themes from the literature to
develop the list of proposed strategies in Chapter Ill.
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Appendix B. Tools to Measure State, Local, Tribal, and Territorial Public Health and Health Care
Preparedness in the United States

Jurisdiction Intended
Tool Type of tool Domain(s) level(s) Data source users Weaknesses

ASPR's Hospital
Preparedness Program

performance measure set

Measure set

Foundation for
Health Care and
Medical Readiness

National

HPP funding
recipient (state,

Data self-
reported by
funding

Federal
officials

State and local

Some measures are
at the HCC (local)
level so may be

Most data are reported
at the level of the
funding recipient

(ASPR 2022) Health Care and territorial, large | recipients; ASPR | officials relevant and (generally state and
Medical Response | local) shares data HCCs and local actionable for territorial).
Coordination HCC (local/ publicly multi-sector communities to use | HCCs are not consistent
Continuity of substate) level coalitions for planning sizes and are not always
Health Care Service General public comparable.
Delivery Earlier assessments of
Medical Surge the HPP measuresin a
2013 GAO report noted
the need for annual
benchmarks to support
progress over time.?
Assessment for Disaster | Index AH Communication Local Data self- Local health Captures valuable Evidence of the tool's
Engagement with outreach and reported/ self- departments information on the | validity and predictive

Partners Tool (ADEPT)
(Glik et al. 2014)

coordination
Resource
mobilization
Organizational
capacity building
Partnership
development and
maintenance

administered by
local health
departments

linkages between
LHDs and
CBOs/FBOs for
disaster information,
resources, shelter,
and other assistance

capacity in real-world
emergencies is limited.
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https://aspr.hhs.gov/HealthCareReadiness/guidance/Documents/Updated-2019-2023-HPP-PMI-Guidance-6Jul2023-508.pdf
https://aspr.hhs.gov/HealthCareReadiness/guidance/Documents/Updated-2019-2023-HPP-PMI-Guidance-6Jul2023-508.pdf
https://aspr.hhs.gov/HealthCareReadiness/guidance/Documents/Updated-2019-2023-HPP-PMI-Guidance-6Jul2023-508.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4187310/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4187310/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4187310/

Appendix B. Tools to Measure State, Local, Tribal, and Territorial Public Health and Health Care Preparedness in the United States

Jurisdiction Intended
Tool Type of tool Domain(s) level(s) Data source users Weaknesses

Community Outbreak Index Health-care system | Local NACHHO data; STLT public Fills a gap in indices | The new tool is not
Preparedness Index preparedness FEMA data; health officials | specific to local widely validated or
(Ghosh et al. 2023) Public health American and partners; | agencies researched in different
system Hospital policy makers local contexts.
preparedness Association
Access to health Survey; National
insurance and Provider
social safety net Identifier; other
services sources
Community factors
Connectivity Index AH System Local Self-administered | STLT Authors believe that | Self-reported data are
Measurement Tool Coworker (individual, questionnaire emergency aggregated scores prone to response bias.
(Dorn et al. 2007) Organization organization preparedness | collected from The tool does not
Individual and/or system) agenc.les f'and specn‘l.c . include an assessment
organizations | organizations or of performance in
systems provide data | re|ation to connectivity.
that can be used for
comparative
purposes
Hospital Medical Surge Index AH Staff Local American Hospital Hospital-level data | The index fails to
Preparedness Index Supplies (facility/hospital) | Hospital administrators | provide granular measure synergies
(Marcozzi et al. 2020) Space Association Regional and | information that can | between hospitals to
System annual survey state be aggregated to improve collective
data, U.S. Census | emergency inform state and response.
Bureau, and the | planners regional emergency | The index has not been

Dartmouth Atlas
project

planners

validated in relation to
hospital performance in
the face of actual
disasters.
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https://copi.helunahealth.org/assets/COPI-Technical-Report.pdf
https://copi.helunahealth.org/assets/COPI-Technical-Report.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1847495/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1847495/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7222860/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7222860/

Appendix B. Tools to Measure State, Local, Tribal, and Territorial Public Health and Health Care Preparedness in the United States

Jurisdiction Intended
Tool Type of tool Domain(s) level(s) Data source users Weaknesses

National Health Security
Preparedness Index

Index

Health security and
surveillance
Community
planning and
engagement
Incident and
information
management
Health care
delivery
Countermeasures
management
Environmental and
occupational
health

National
State

64 data sources,
including surveys
(i.e., BRFSS,
ASTHO profiles,
Comprehensive
Laboratory
Services Survey,
All-Hazards
Laboratory
Preparedness
Survey, and
others), safety
inspection
results, and
federal
administrative
records

Federal, state,
and local
officials

Multisector
coalitions

Researchers

General Public

ASTHO coordinated
input from a wide
range of
stakeholders to
develop the tool in
2013

Served as one of the
first tools to assess
all-hazards
preparedness at the
sub-national level in
the United States

There is some
evidence that high
preparedness scores
were associated with
lower death rates
during the COVID-19
pandemic®?

There is evidence that
the NHSPI is not a valid
predictor of excess
COVID-19 mortality
rates for 50 U.S. states
and Puerto Rico during
the first six months of
the pandemic.
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https://nhspi.org/explore-the-index/#methodology
https://nhspi.org/explore-the-index/#methodology

Appendix B. Tools to Measure State, Local, Tribal, and Territorial Public Health and Health Care Preparedness in the United States

Jurisdiction Intended
Tool Type of tool Domain(s) level(s) Data source users Weaknesses

Preparedness Capacity Index Surveillance and Local Survey State and local | The domains reflect | Data are self-reported
Assessment Survey investigation completed by health the essential and and may contain
(Davis et al. 2013) Plans and local health departments | vital capacities for potential response bias.

protocols departments local and state The tool is not designed

Workforce and health departments | for comparison across

volunteers to effectively build | jurisdictions.

o and maintain their
Communication
. . preparedness
and information o
. . capabilities

dissemination

Incident command

Legal infrastructure

and preparedness

Emergency events

and exercises

Corrective action

activities
Rapid Urban Health Measure set AH Prevent public Local Internal data Local Assesses immediate | RUHSA is a self-
Security Assessment health emergencies used for self- government capacity to respond | assessment tool, so
(RUHSA) (Boyce and Katz assessment leaders and to disease and does not allow for

2020)

Detect public
health emergencies
Respond to public
health emergencies
Other
considerations

policymakers

health threats at the
local level

comparison or
benchmarking against
other similar
jurisdictions.

Designed specifically for
urban jurisdictions, the
tool is not applicable to
rural jurisdictions.
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https://www.researchgate.net/publication/259315977_Improving_Public_Health_Preparedness_Capacity_Measurement_Development_of_the_Local_Health_Department_Preparedness_Capacities_Assessment_Survey
https://www.researchgate.net/publication/259315977_Improving_Public_Health_Preparedness_Capacity_Measurement_Development_of_the_Local_Health_Department_Preparedness_Capacities_Assessment_Survey
https://pubmed.ncbi.nlm.nih.gov/32546588/
https://pubmed.ncbi.nlm.nih.gov/32546588/

Appendix B. Tools to Measure State, Local, Tribal, and Territorial Public Health and Health Care Preparedness in the United States

Jurisdiction Intended
Tool Type of tool level(s) Data source users Weaknesses

Trust for America’s Measure set Incident National NHSPI data Federal, state, |Includes a narrower | The tool’s narrow set of
Health Ready or Not tool management (summarizes sources and state | and local set of measures than | goals does not consider
(McKillop 2024) e Institutional quality | number of public health officials; NHSPI, allowing for | the full range of risks
o Water security states in high, expenditure data | general public; | focused attention to |that a jurisdiction may
medium, and collected and researchers; guide stakeholders face.
e Workforce . s
. low tiers) analyzed by in improvement
resiliency and TFAH offorts
infection control S '
High TFAH

e Countermeasure
I preparedness scores
utilization
were generally, but

e Patient safety not uniformly,

e Health security associated with
surveillance lower death rates.?
e Public health
system

comprehensiveness

(not included in

2024 report)

Note:  Strengths and weaknesses were cited within the source for each tool, unless otherwise noted. AH = all hazards; AHA = American Hospital Association; ASPR = Administration
for Strategic Preparedness and Response; ASTHO = Association of State and Territorial Health Officials; BRFSS = Behavioral Risk Factor Surveillance System; CBO =
community-based organization; FBO = faith based organization; FEMA = Federal Emergency Management Agency; HCC = health care coalition; ID = infectious disease; LHD =
local health department; NHSPI = National Health Security Preparedness Index; STLT = state, tribal, local, or territorial; TFAH = Trust for American Health index.

2Moulton, A.D. “A COVID-19 Lesson: Better Health Emergency Preparedness Standards Are Needed.” Health Security, vol. 20, no. 6, 2022, pp. 457-466.

https://doi.org/10.1089/hs.2022.0037.

®Mays, G., and M. Childress. “2021 Release of National Health Security Preparedness Index.” University of Colorado, Colorado School of Public Health, June 2021.

¢ Keim, M.E., and A.P. Lovallo. "Validity of the National Health Security Preparedness Index as a Predictor of Excess COVID-19 Mortality.” Prehospital and Disaster Medicine, vol. 36, no. 2,
2021, pp. 141-144. https://doi.org/10.1017/S1049023X20001521.
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Appendix C. Summary of Literature Assessing the Extent to Which Preparedness Indices
Predicted Outcomes During the COVID-19 Pandemic

Title

Examining the UK Covid-19 mortality paradox:
pandemic preparedness, health-care
expenditure, and the nursing workforce

Author (date)

Stribling et al.
(2020)

Tool discussed

Global Health Security (GHS)
Index

Key findings
Country-level mortality rates do not appear to be related to the GHS Index in a
manner that would be expected. The top 3 scoring countries on the GHS Index
(United States, United Kingdom, and the Netherlands) all have relatively high
mortality rates, while Canada (ranked 5th on the GHS Index) has a moderate
mortality rate, but Australia and Thailand (ranked 4th and 6th, respectively)
have a very low mortality rate.

Validity of the National Health Security
Preparedness Index as a predictor of excess
COVID-19 mortality

Keim and Lovallo
(2021)

National Health Security
Preparedness Index (NHSPI)

The NHSPI tool did not appear to be a valid predictor of excess COVID-19
mortality rates for the 50 U.S. states and Puerto Rico during the first 6 months
of the pandemic (March-September 2020). Researchers found a high degree of
variance and poor correlation between excess COVID-19 mortality rates
compared to the overall score and to the 6 individual domains in the NHSPI.

Should policy makers trust composite indices? A | Kaiser et al. (2021) | GHS Index Composite preparedness indices like the GHS have several weaknesses, which

commentary on the pitfalls of inappropriate may account for the inverted relationship between predicted vs. actual

indices for policy formation performance. Weaknesses identified include an inconsistent scoring system,
arbitrary weighting of indicators, inclusion of indicators with questionable
validity, inability to compare scores across countries, and inability to capture
political bias.

The Global Health Security index and Joint Haider et al. GHS Index The GHS index and JEE were found to be strongly correlated, but both indices

External Evaluation score for health preparedness | (2020) Joint External Evaluation had a poor correlation with countries’ COVID-19 related mortality outcomes

are not correlated with countries' COVID-19
detection response time and mortality outcome

(JEE) for health preparedness

and had low predictive value for detection response time from March 11-July 1,
2020.

Does it matter that standard preparedness
indices did not predict COVID-19 outcomes?

Stoto and Nelson
(2023)

GHS Index
JEE for health preparedness

A country's success in dealing with a pandemic is highly multidimensional and
may be too complex to represent with a single number, as provided by the GHS
and JEE. Methodological issues identified include the comparability of mortality
data due to highly variable completeness and representativeness and the
inability to capture variations in the presence of effective political leadership.

The Global Health Security Index is not predictive
of coronavirus pandemic responses among
Organization for Economic Cooperation and
Development countries

Abbey et al. (2020)

GHS Index

A rank-based analysis measuring total cases, total deaths, recovery rate, and
total tests performed found a discrepancy between the GHS Index rating and
the actual performance of Organization for Economic Cooperation and
Development countries during the COVID-19 pandemic.
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Author (date) Key findings

Strengthening national capacities for pandemic
preparedness: A cross-country analysis of
COVID-19 cases and deaths

Duong et al.
(2022)

IHR-SPAR

GHS index

Universal Health Coverage
Service Coverage Index
World Bank Worldwide
Governance Indicator

Countries with higher GHS and IHR-SPAR scores experienced fewer reported
COVID-19 cases and deaths but only for the first 8 weeks after the country’s
first case (for GHS, the association was limited to countries with populations
below 69.4 million). The country-level rankings from the Universal Health
Coverage Service Coverage Index and Worldwide Governance Indicator were
not associated with COVID-19 outcomes.

A COVID-19 lesson: Better health emergency Moulton (2022) NHSPI High NHSPI and TFAH preparedness scores were generally, but not uniformly,

preparedness standards are needed TFAH associated with lower COVID-19 death rates. The measure of effectiveness of
the pandemic response was measured by states’ cumulative COVID-19 deaths
per 100,000 population from January 1, 2020-January 20, 2022.

Are preparedness indices reflective of pandemic | Kachali et al. IHR States' reported cumulative mortality rates during the first wave of the COVID-

preparedness? A COVID-19 reality check (2022) GHS index 19 pandemic (spring 2020) were primarily negatively correlated with the

expected preparedness rank, according to IHR and GHS.

Comparison of COVID-19 Resilience Index and its
associated factors across 29 countries during the
Delta and Omicron variant periods

Huy et al. (2022)

Pandemic resilience index

Across 29 countries, the percentage of the population fully vaccinated and high
government indices scores were significantly associated with a better resilience
index score in both the COVID-19 Delta and Omicron periods. The pandemic
resilience index combines country-level mortality, hospital occupancy, and
intensive care unit occupancy rates.

Global health security preparedness and
response: An analysis of the relationship between
Joint External Evaluation scores and COVID-19
response performance

Nguyen et al.
(2021)

JEE for health preparedness

Emergency Response
Capacity Tool (ERCT)

There is low agreement between JEE scores and COVID-19 response
performance, with JEE scores often trending higher. The JEE indicator
"Emergency Operations Center (EOC) operating procedures and plans” had the
highest agreement and predicted probability with ERCT (62 percent), and the
“capacity to activate emergency operations” had the lowest predicted
probability (16 percent).

The National Health Security Preparedness Index
(2021 release)

Note: Not peer reviewed.

Mays et al. (2021)

NHSPI

COVID-19 deaths were significantly lower in communities with higher levels of
health security as measured in the index when controlling for county population
size, population density, percent aged 65 years or older, percent Black, percent
Hispanic, percent below poverty level, percent under age 65 without health
insurance, number of nursing home residents per capita, and social vulnerability
rates measured in the Community Resiliency Index, and adjusting for clustering
of counties within states.

GHS = Global Health Security; IHR = International Health Regulations; NHSPI = National Health Security Preparedness Index; SPAR = States Parties Self-Assessment Annual Report;

TFAH = Trust for American Health index.
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Joseph A. Barbera, M.D., The George Washington University

Georges Benjamin, M.D., American Public Health Association

Paul Biddinger, M.D., Mass General Brigham

Laura Biesiadecki, National Association of County and City Health Officials

Jason Brown, Public Health Management Corporation

Jack Herrmann, M.S.Ed., American Red Cross

Richard Hunt, M.D., U.S. Department of Health and Human Services

Mark Keim, M.D., MBA, Fairfax County Health Department

Christine Kosmos, R.N., M.S., U.S. Centers for Disease Control and Prevention
James Lawler, M.D., M.P.H., University of Nebraska Medical Center

Beth Maldin Morgenthau, M.P.H., NYC Department of Health and Mental Hygiene
Jenna Mandel-Ricci, M.P.A.,, M.P.H., NYC Department of Health and Mental Hygiene
Glen Mays, Ph.D., Colorado School of Public Health

Ali Mokdad, Ph.D., University of Washington

Jennifer Nuzzo, Dr.PH., Brown University

Lisa J. Peterson, Association of State and Territorial Health Officials

Michael A. Stoto, Ph.D., Georgetown University

Eric Toner, M.D., Johns Hopkins Center for Health Security

Craig Vanderwagen, M.D., East West Protection, LLC

Michael Wargo, HCA Healthcare
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A. Welcome and Stage Setting

B. Breakout Session 1: Current Measures
1. What is your experience with currently available measures and their strengths and weaknesses?
2. What did COVID-19 teach us about measures?

3. What important aspects of the literature on public health and health-care preparedness measures
were not addressed in the environmental scan?

C. Breakout Session 2: Future Measures
1. What impact should measures have?
2. How should public health and health-care preparedness be measured?
3. What are common data sources that could be used for future measures?
D. Group Discussion: Framework Development
1. What current and future measures can inform the development of a framework?

2. Should the COVID-19 experience drive the development of public health and health-care
preparedness measures?

3. Should the framework be based on threats, hazards, capabilities, or capacities?

E. Summary Remarks and Conclusion
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