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EXECUTIVE SUMMARY

I. Project Narrative

In August of 2007, the Centers for Disease Control and Prevention (CDC) approached
the National Network of Public Health Institutes (NNPHI) to collaborate to conduct a
rapid needs assessment that would gather information from state and local health
officials regarding their needs and interests related to preparedness modeling. This
information would help the newly developed CDC Preparedness Modelirgnit support
health protection policy-making at the state/local level. NNPHI and its members have a
proven track record of producing high-quality work and leveraging the power of their
network to coordinate studies and policy initiatives of national interest that span
multiple regions of the country. Public health institutes work closely with
governmental public health agencies at state and local levels, private businesses,
academia, and community organizations. The network also maintains strong
relationships with national public health organizations such as the Association of State
and Territorial Health Officials (ASTHO), the National Association of County and City
Health Officials (NACCHO) and the American Public Health Association (APHA). In
addition, several NNPHI members had considerable expertise in the particular
substantive area of emergency preparedness and response. The institutes selected for
participation in this project sought to provide an "on the ground", local understanding
of the needs and use of policy preparedness modeling as well as gain valuable insights
from experts in the field. The results of the assessment were intended to better inform
the CDC when establishing the priorities for its new preparedness modeling
investments. Opportunities exist for the NNPHI and its member institutions to continue
to provide input to the Preparedness Modeling Unihd CDC involving response function
and threat- specific computer modeling needs of local and state health officials from
across the country.

The CDC, in collaboration with the NNPHI, engaged three institutes to conduct a series
of focused consultations with a select sample of city, county and state health officials to
determine their familiarity and utilization of formal, mathematical computer modeling
tools for emergency preparedness activities associated with three specific threats:
pandemic influenza; radiological release; and a series of severe heat waves. A needs
assessment tool was created and was guided by the following key questions:
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. Are state and local health officials familiar with mathematical or other forms of

preparedness modeling? What types of preparedness models are they familiar
with?

. Do state and local health officials use these tools in their regular practice? If so,

how? If not, what are the opportunities to introduce, expand or enhance the
use of preparedness modeling in local public health practice?

. Have state and local health officials used models to influence health protection

policy-making in their states?

. If CDC were to provide assistance to state and local health officials in the use

and development of preparedness modeling, what activities would be most
helpful?

In order to accomplish this task, the NNPHI engaged the Florida Public Health Institute
(FPHI) as the lead institute, with Michigan Public Health Institute (MPHI) and the
Community Health Institute of New Hampshire (CHI) as supporting institutes, in order

to:

T
T

Create a rapid needs assessment tool

Identify, recruit and carry out structured consultations using the tool with
local and state officials at health departments and offices of emergency
management

Meet directly with health officials, or, when not possible to meet in-person, to
perform telephone consultations

Collect qualitative and quantitative data regarding use of computer modeling
for preparedness activities associated with the three threats, with emphasis
before, during and after the event or emergency

Create a PowerPoint presentation, providing background information
defining computer modeling and offering examples as applied to
preparedness activities, to be used prior to each consultation

Analyze and sort the data using techniques to quantify outcomes and
demonstrate repeated themes from qualitative data

Report findings to the NNPHI and to the CDC, and to provide guidance to the
newly formed Preparedness Modeling Unit the CDC, and prepare a
manuscript for publication in journals and provide presentations at
professional meetings
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Il. Introduction

/ UEODEwWI 1 EOQUT wi 01 UT 1 OEawxUl xEUI EOIl UUwi EVUWET 1 O
health and health care systems, communities, and individuals, to prevent, protect

against, quickly respond to, and recover from health emergencies, particularly those

pi OUl WUEEOI OwUDPODPOT OwOUwUOxUI EPEUEEDPOPUa wUT UI
(Lurie, Nelson, Wasserman, Zakowski, APHA, 2007).

Since September 11, 2001, there has been substantial investment made to improve the
OE UDbfinbligheallD T wUa U0l Oz UwWEE x E E D 4hd tespdddutes thturdlladO Owx U1 >
man-made emergencies and disasters. Simultaneously, there has been an expansion of
information technology and use of computers to assist in this process. In 2006, at the
request of the Department of Health and Human Services (DHHS) Assistant Secretary
for Health, CDC strengthened its support of mathematical modeling to enhance public
health preparedness and laid the foundation for the Preparedness Modeling Unit
According to the most recent CDC Preparedness Initiative report (January 2008), this
options, scenario-based analysis, and policy guidance across a range of potential threat
U B U U E UBe@elrUinentufor a Director and staff for this Unit at CDC is well
underway.

The CDC convened a workshop of 50 stakeholders in February 2007 to engage in

dialogue concerning preparedness OOET ODOT wi I I OUUUWEOE Wi UUUIT T UwE
the field. An outcome of this workshop was the decision to perform a study to better

understand the needs and interests of health officials at the local and state level with

regards to their use of formal modeling for health protection policy making decisions

and provide such information to the new director of the unit.

Computer modeling as a tool for public health preparedness planning will improve
health protection efforts before, during, and after an event by using modeling methods
to:

1 Reveal options

1 Anticipate likely outcomes

1 Support policy decisions

For the purposes of this study, modeling was defined as: a formal, quantitative
representation of a real-world phenomenon that allows users to do one or more of the
following:
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1 Define problems and negotiate boundaries around a system of interest

1 Better understand changes within the system over time

{ Anticipate the likely consequences of particular conditions

1 Estimate the relative leverage of and trade-offs associated with different action
scenarios

Disease transmission modeling had been first used by Daniel Bernouli in 1760 to
characterize smallpox (Lipkowitz). He offered the first mathematical formulas of the
propagation of the disease and made the case for universal inoculation. Infectious
disease modeling has been used to study epidemics and to design treatment and control
measures. The Rutgers University Center for Discrete Mathematics and Theoretical
Computer Science (DIMACS) held a Working Group on Predictive Methodologies for
Infectious Disease in 2005-2006 under the auspices of the Special Focus on
Computational and Mathematical Epidemiology. They noted that disease transmission
models have evolved to be used as predictive models by borrowing from other fields, as
in the use of Monte Carlo sampling from the field of risk assessment and by linking
with analytical approaches (Blower and Dowlatabadi- HIV model and Ferguson,
Donnelly and Anderson- Foot and Mouth epidemic). The Working Group noted that

? Dodder for the study of infectious diseases to become a predictive science two things
are needed: 1) new prediction methodologies need to be developed or borrowed from
other fields, and 2) more time and effort needs to be spent on model validation (i.e., the
transmission models need to be tightly tied to data). The newer predictive computer
models allow for the analysis of the impact of potential medical and public health
interventions and strategies in the abstract prior to an event or outbreak. ?

Modeling preparedness activities involving an influenza pandemic contain two major
parts: disease transmissibility modeling and response modeling including mass
vaccination clinics and Points of Distribution (PODS) for disseminating anti-virals
and/or other medications. The majority of computer models for pandemic influenza
examine two key factors| diagnosing the first case (identifying the index case as soon
as possible) and slowing the rates of transmission by reducing social contact and
limiting personal interactions whenever possible (in the workplace, schools and in the
community). The influenza preparedness computer models in this study were primarily
the CDC models FluAid 2.0 and FluSurge 2.0, and the transmissibility models by the
MIDAS researchers. MIDAS is an acronym for Models of Infectious Disease Agent
Study and is funded by the National Institute of General Medical Sciences of the
National Institute of Health. In terms of preparedness modeling involving response
planning, the most often cited was the Weill Medical College of Cornell model, created
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by researchers under contract to the United States Department of Health and Human
Services, Agency for Healthcare Research and Quality, entitled the Bioterrorism and
Epidemic Outbreak Response Model (BERM), a capacity planning model. Another
computer modeling application for evaluating a POD plan was developed by the
Montgomery County Advanced Practice Center in partnership with the Institute for
Systems Research at the University of Maryland and is called the Clinic Planning Model
Generator (CPMG). The CPMG was built on data from a smallpox exercise and other
biological POD exercises. Additionally computer modeling has been used in creating
tabletop exercises for preparedness training and response. (Aaby, Abbey, et al)

[11. Methodology

The FPHI, in collaboration with the MPHI and the CHI, created a needs assessment
consultation tool designed to elicit quantitative and qualitative data from city, county
and state health officials regarding their familiarity with and use of modeling for
preparedness activities involving three threats:

9 Pandemic influenza

1 Radiological release in an urban setting

I Series of severe heat waves

The assessment consultation tool (attached at the end of this report) totals 35 main or
topic questions (75 questions coded for analysis) and is divided into 5 sections:
1. Descriptive information- defining and describing the agency by number of
employees, geography or setting and population size served, parameters of
responsibility, etc;
2. Threat-specific probes- asking if the participant uses models for preparedness
activities before, during or after the three threat-specific events, and if so what
models, and if not, why. Other questions were designed to learn about the
challenges and obstacles to using preparedness modeling for the specific threat;
3. Creating and sustaining partnerships- health department and emergency
Ox1 UEUPOOUwWOI | DE D E @idgheifctrfofd (kOd préparediets U O1 U U w
modeling as well as future opportunities;
4. Training- level of proficiency and opportunities for future use of computer
modeling for threat events and for hazard response functions; and
5. Future directions for the CDC to consider to promote preparedness modeling
initiatives.
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Respondents were invited to participate by email. Appointments were confirmed by
telephone and subsequently by email. A consent form was read before all consultations
and responses were kept confidential, not linking the reply with any specific official.
Individual consultations lasted approximately one hour, including orientation and
discussion, and were tape recorded for data collection and analysis purposes. There
were some meetings with two or three health officials being consulted simultaneously.
The CHI used one multi-hour intense focus group to elicit the responses from six
respondents.

The three institutes developed a PowerPoint presentation defining and describing
modeling, specifically regarding its application to public health issues and
preparedness related activities. The PowerPoint was presented to each participant prior
to in-person or telephone consultations, thereby providing a context for defining the
topic and facilitating a common basic level of understanding regarding dynamic
computer and formal modeling for public health. For telephone consultations, the
assessment tool and PowerPoint presentation were emailed to the respondent in
advance of the scheduled meeting.

A. Sampling

Participants were recruited based on their positions in a health department or office of
emergency management. Experts in epidemiology, environmental health, and
emergency preparedness at local and state levels were identified and contacted.
Particular attention was given to recruit participants that have had considerable
experience in the field, have direct responsibility for emergency preparedness functions,
participate in training and drills or have other skills that would add to the diversity and
richness of the data. NACCHO, ASTHO and CSTE (Council of State and Territorial
Epidemiologists) were contacted for suggested participants for inclusion in the study.
In addition to health officials and emergency management professionals, several
modeling experts were included in the sample. These included: a university professor
and chairman of the engineering department and a modeling expert; a university dean
responsible for education and training of public health and allied health professionals;
and a director of disaster services for an area medical society and hospital consortium.

This study used purposive sampling to identify participants in order to maximize

information (Lincoln & Guba, 1985). | a wUUBDOT wx UUx OUDYI wUEOx OB OT Ou
scope or range of data as well as the likelihood that multiple realities will be

unE OY 1 Ul E 8 2&uGpba®oBFy @k Chaice of purposive sampling was made in

order to reach a targeted sample quickly and where sampling for proportionality was

not of concern. The interviewers selected the most prominent and articulate sample of
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leading local and state health officials to serve as a rich resource for structured
interviews or consultations.

B. Data Collection

The three participating institutes conducted a total of forty (40) consultations during a
six-week period from October 15 to November 30, 2007 as follows:

1 Twenty-nine were conducted by the FPHI

1 Six by the CHI

1 Five by the MPHI

Of the 40 consultations, 63% (25) were conducted in-person and 37% (15) were
conducted via telephone. There were 22 consultations or 55% conducted as one-on-one,
three with two persons (5% each ), two with three persons (7.5% each), and one
consultation that was a six person focus group (15% of the total sample). During the
consultations in which more than one individual was interviewed at a time, the
interviewers found that the group dynamics served to elicit moreinformation and the
interaction led to additional prompting and richer responses. In the consultations that
involved two or three persons simultaneously, in all cases, they were co-workers and
the questioning served to remind each other of certain models or activities and therefore
served to reinforce their remarks.

C. Data Analysis

The assessment results were analyzed using the SurveyMonkeyon-line program which
allowed for quantification of numerical data and the display of qualitative responses.
Basic response frequencies were established for each question, and then sorted by a
variety of criteria for additional in-depth analyses. Each individual in the multi-person
consultations and the focus group were considered an individual respondent for the
analysis. The open ended data was transcribed into the SurveyMonkeyprogram and was
available for analysis of common and repeated themes.
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Summary Characteristics of Participants

Local State Local State Other Total

health health EM* EM*

official official
Florida 4 7 2 1 3 17
Michigan 1 3 5
Missouri 2 1 3
New 2 3 1 6
Hampshire
New York 3 1 4
Texas 2 2
Utah 2 2
Washington™ | 1 1
TOTAL 15 15 4 3 3 40

* EM= emergency management ** Washington state

D. Local and State Health Departments

There were equal numbers of participating health officials from local health
departments (cities or counties) and from state health departments (15 each). The roles
for the local and state departments with respect to preparedness planning are different
and thus it was important to include representation from both levels.

For all categories, the health officials included in this needs assessment were either
division or department directors and have had considerable and lengthy experience in
their positions.

E. Health Department, Emergency Management and Other

There were seven emergency management officials consulted and approximately half
were from the local level and half were from the state level. In addition, two academic
professors and a community leader proficient in use of modeling for health
preparedness and response scenarios were included in the sample. Several business
leaders and modeling experts were interviewed but their experience and
responsibilities did not meet the criteria for this study and their responses were not
included.
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The emergency management officials, also seasoned in their job experience, were
considered important to include, as in many cases, emergency managers are uniquely
qualified and responsible for radiological releases and for weather-related events (heat,
cold, storm, flooding, etc) and thus knowledgeable about modeling and preparedness
activities.

E. Population Density

Representing a mix of urban and rural communities, participants were responsible for
providing preparedness and response plans for a wide range of populations. New
Hampshire had the smallest community, serving 88,000 people. The largest city
included the health department and emergency management agency for New York
City, serving five boroughs and 8.2 million people. The average local county health
department was approximately 1.5 million people. The following tables summarize the
populations of the areas served by study participants.

Populations of Study Areas

State Health Departments Population
New Hampshire 1.3 million
Utah 2.5 million
Michigan 10.2 million
Florida 18 million
Local Health Departments Population
New Hampshire-city 88,000

New Hampshire-city 110,000
Florida - rural counties-regional 122,000; 150,000; 270,000
Michigan - city 871,000
Missouri - county 1 million
Florida - county 1.3 million
Florida -county 1.5 million
Texas - county 1.6 million
Florida - county 1.8 million
Washington - county 1.8 million
Florida - city/county 2.4 million
Texas - city/county 2.4 million
New York - city/boroughs 8.2 million
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IV. Key Findings

All participants were familiar with modeling for preparedness activities (100%
indicated that they are familiar with models for preparedness functions). When probed,
the models most recalled were in three categories:
1 Natural disasters-hurricane, flood, earthquake models
1 Disease transmission and syndromic surveillance models and
{1 Technological or terrorism-related models (chemical or radiological
release plume models)

Overall, respondents mentioned familiarity with a broad range of models, protocols,
and strategies using a diverse range of terminology. Effort was taken to determine the
extent to which the terms they used were duplicative. There appears to be a need to
utilize and promote a common glossary of terminology with respect to modeling.

Factors influencing the use of models:

Regarding each type of threat (pandemic flu, radiological release, and heat waves), each
pPEUUPEDxEOUWPEUWEUOI EOw?61 EQwi EEUOUUwWDOI OUI OEI
question, participants mentioned variations of two main factors - the quality of the

models and the applicability of the models - and themes related to those factors as

follows:

The quality of models and the ability of staff to use them

Validity- of the assumptions used to create the model

Reliability- confidence that the model is tested

Authorship or source- a critical analysis of the source

Accessibility- ability to download the model software

Scalability- relevant to their unique location and population

Relevance- current with mandates from state or federal planning initiatives
Capacity- having qualified and trained staff to run the models

= =4 -4 8 8 -8 -9

Below are some direct quotes from participating health officials:

? EEUUEEa wE OE wx Utéiin elidenc&addd fracticasdost ( OUT Ul U
EEEUUEEaAawWEOEwWUT 1 OwPpDPOOWEOOUDET UwUOi 1 PUwWUUI &~
Local health department official, medium population density (1.0t 1.7million)

(It is) challenging tdind models that are considered proven and reliable and have impact on
prevention and preparedneastionsteps. Models need to be disseminated to the local health
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dertmentby credible sourcesthe CDC,HHS and state health dagment 6We arealso
interested in models that are useful for the vulnerable populatspgcially the elderly,
EIT UOOPEEOOa wbOOWEOEwWI 601 EOUOES »

Local health department official, medium population density (1.0 -1.7 million)

? Y E b O E ER@tbriabinunEtdd iihéy know there are models from reputable centers
that have action plans associated with them, they will use the raozlels
Local health department official, medium population density (1.0-1.7 million)

?2(1 am) nost influenced by who developed the model (authors of the model) and what

was the objective when the model was developed. The other factor is if treantmisiade
EEEXxUEEOI wOOwOawi il OEWEOEWEUI EWEGEwWDOUI Ul UUL
State health department official, Environmental Health

(T wOT T w"#" wOUw6' . WEUT wUUTTTUUDOT WwEWOOET OwEC
theywould seriously consider thesvalid and tested model.nét sure of the authors, then

they ardess likely touse thwOOET OwOUwWET OP1 YI wbUUwUI EOOOI OEE
State health department, Epidemiology

?Not every modecan be appliedt the substate level. It would be helpful to know what
other models might be out there that can help with that. The overarching needfiefendi
and scalble models that can be overlaid

State health department official

Applicability to specific hazards, circumstances and populations

1 Models for specific hazards (i.e., hurricane, flooding)

1 All-hazard models

1 Response function models- regardless of the hazard (i.e., evacuation)

1 Political circumstances- models useful to convince political and elected leaders
when to institute public health interventions

1 Population characteristics- behavioral characteristics, vulnerable populations,
populationET OUPUaOwx OxUOEUDPOOWOOEDPOPUaOwI OEI UOa
nursing homes, language and cultural barriers.

Although the models mentioned were discreet, and the three threats that were the focus
of this needs assessment were different in cause, scope and duration, the responses

overlapped and had some repeated themes. Participants said they look to models as
2000002 wECEWUT T awEUT wOOOODPOT wi OUWOOET OUwOO W |
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They were emphatic about using modeling, with a variety of other factors, including
past experience, to make significant health protection decisions.

1 State health officials considered having accessto the models very important.
Those with responsibility for making policy decisions wanted to be able to view
all assumptions and have the ability to potentially adjust these boundaries for
their area. Local health officials wanted accessto the models to be able to
download and input local population and source-specific data.

1 Awareness- additional efforts should be considered for disseminating and
communicating with health officials regarding the availability, utilization, and
potential benefits of modeling for emergency preparedness activities.

! Mandates- another repeated theme was to have models mandated by the federal
government for use by state health officials and then subsequently by local
health departments. This would assure uniformity in preparedness planning.

0 A State health officer said that he/she expectsthe? i 1 El UEOQwx OODPEa wOl
dictate models anibols for states to use in their promulgated planning
assumptions 2 w
0 A local health department director commented ? DI wOOET OUwk1 Ul WED
by the state health department, all county health departments would adopt the
same underlying guidelines for @O B O1 6
0 The local health departments are directly responsible for preparedness
planning and there is inherent variability due to variations for local
settings. The use of models, especially if mandated by the state official,
and simultaneously used by contiguous local departments could provide
additional planning benefits

1 All Hazard - the health authorities were interested in models that support an all-
hazard approach to preparedness and response activities.

1 Opportunities exist to greater coordinate the understanding of the public health
threats, as well as to document alternative solutions and strategies with city,
county and state health and emergency management officials. Ways to share
Best Practices, both of knowledge and use of models, would be beneficial.

1 Variability -there is great variability in use of modeling and in the development
of strategies at the local (county) level. There appears to be little cross-referencing
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or sharing between officials at the local level. States are responsible for general
oversight and providing statewide guidelines and do not routinely promote
sharing of planning initiatives.

{1 To assess whether there was a difference in practice between large and small
communities, the data was sorted by population size served by local agencies.
The categories were divided into small (population under 1 million), medium
(population between 1 million and 1.7 million) and large (1.8 million people and
greater).

0 Those in the small population density category most often cited
geographic and demographic variables as influencing their use of models.
They were more likely to cite the CDC FluAid and BERM POD as the
models they used in planning. These health officials had received some
training in models and are interested in all-hazard model training and use.
For certain events needing sophisticated models, they assume the state
will send in resources.

0 The medium sized city and county health officials reported model
accuracy, validity and operational use as most important factors
influencing their use. The challenges were related to accessibility of the
models, trained staff, and adjusting models to meet their specific needs.
These health officials had some training with models and were interested
in modeling for natural disasters.

0 The large sized city, county and state health officials reported use of more
sophisticated disease transmission models (MIDAS) and were interested
in being able to make alterations to the models to serve their needs.

1 Vulnerable and special populations - health officials and emergency managers
are interested in the use of modeling to assist in planning for the needs of
vulnerable populations at times of emergency and disaster. Most often cited were
the elderly, the disadvantaged, those with cultural and language barriers, and
those living in nursing homes. The issues mentioned involve primarily
communication (warning and alerts) and hazard response functions (evacuation,
sheltering, quarantine, etc.).

1 Political ramifications - health officials are looking to models to assist with the
ability to convince local leaders to enact containment measures and other
strategies at time of infectious disease spread. Local health agencies have to work
with various authorities within their county, specifically multiple independent
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school boards and elected officials, and the use of models could help convince
those responsible U O w ? BEPUréd aulidrt difficult public health measures.

Long range effects the environmental health officials were concerned that the
models take into account the long range ramifications of present response
actions. Also mentioned were the effects of global warming on the environment
and health and the benefits of modeling for these issues.

Future assistance- Local and state health officials are anticipating CDC: to 1)
create models to improve preparedness, 2) adapt models to make them more
user-friendly and scalable to their area, and 3) translate models into actionable
steps.

Challenges or Obstacles to Using Modeling for Preparedness Activities:
The most commonly repeated challenges or obstacles to using formal modeling for
preparedness activities include:

T

Not aware of existing models

Inadequate training of staff and lack of time to advance understanding and skills
associated with proper use and interpretation of the model. A county health

Ol 1 b E b@nd of the Maiueasons why | do not use models is because | do not have
the staff, time or expertise to use the meditee these models do not allow us to change
the assumptions. If CDC could ke&amodels easier by allowing us to put in our own

sooA N s -

Lack of funding to train staff.
Scalability- relevance (both to small communities and to large urban areas)

Limited utility- a city healti wOIi | D E D E O uhe e teépthbels@iiedted by

x OOPUDPEEOwWOI EIl UUDPUa S wpxk imtbé firstneekFouraUE a UOwD i
probably increasing your probability Y2, what are the political ramifications of not

being able to dexX>?? For example, if a model recommends school closures at 1%

infection rate, then how does that translate to a community in which ipisayto have

5% of the high schopbpulation out sick on any given day, without knowing the causes

Of wUOT 1 weEUI OEI Uy »
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DETAILED FINDINGS

V. Pandemic Influenza

Seventy-five percent (30) of respondents were familiar with pandemic influenza
modeling and 70% (28) use models for preparedness activities for this threat.

Those whom were not familiar with pandemic flu modelsP 1 Ul wDOwUT T w? OUT 1 U2 |
(university professors) or people with unique responsibilities in emergency
management (environmental health, radiological experts).

Therefore, all health professionals or those with health and medical planning
responsibilities knew of a variety of flu models. For local and state health department
officials, 100% said they were familiar with models and used them for preparedness
activities for pandemic influenza. For those experts in environmental health or
radiation control, they were aware of such a threat, but did not use those models in
their work. For emergency managers interviewed for this study, three of the four were
aware of pandemic influenza models and used a model for preparedness activities.

The FluAid 2.0 and FluSurge 2.0 models, directly available from the CDC web site, were

reported to be used by 90% of respondents. In addition, syndromic surveillance models

(Essence, RODS, Biowatch and BWIC) were frequently mentioned. Some health

departments view these surveillance systems not only as early warning and triggering

El YPEI UOWEUUWEUwW? OOET OU? wi OUwxOEOODPOT wEOEwWUI U
Epidemiologists or Directors of Communicable Disease from states, large cities or large

county health departments that were aware of two mathematical computer models that

focus on disease transmission and containment strategies.

Two models from the NIH-MIDAS research network were identified most often by this
sophisticated sub-sample of participants. One model by Ira Longini Jr. and others at the
Emory University Rollins School of Public Health using a discrete-time stochastic
influenza simulation model for a geographically distributed population of 500,000
people in SE Asia. This model, as reported in Scienc&005, looks at targeted antiviral
prophylaxis (TAP) and quarantine on containing an emerging flu virus and also looks
at pre-exposure vaccination. The other model most referenced was by Neil Ferguson of
Imperial College London and others as reported in Nature 2005. The Ferguson model
looks at a simulation of the flu transmission in Thailand and a population of 85 million
people. Both models show that vaccination is the best intervention for influenza, but
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targeted use of antivirals and reduced social contacts (social distancing) were important
containment strategies. These models were most often cited by state health departments
as models they used to guide the decision to stockpile antiviral medications.

The response model most repeatedly referred to by participants was the Weill Medical
College of Cornell BERM model, (Bioterrorism and Epidemic Outbreak Response
Model) for the set up of a Point of Distribution clinic or a POD. Although the BERM
model was widely referenced (19 of 27 responses), most officials reported that the
BERM model was not practical to their setting and contain high staffing requirements
and thus ultimately were not realistic for implementation. Local health department
officials in Florida reported working with models for distribution of medications that
were relevant to their specific population- including drive-through PODS, use of gated
neighborhoods creating many small outlets, and decentralizing distribution to
communities within the county where each locale would be responsible for their own
distribution strategies, etc. Generalizing to local health departments, there were few
opportunities to share innovative strategies, knowledge, modeling and best practices.
Very few health departments had access to original models, although some reported
working with area universities to create such models. None had the in-house expertise
or funding to create unique models.

, EOI 1 OEUPEEOWOOE! OPOT wi OUwxEOEI OPEwWDOI OUI 64 Ew
UUT T U0Ow0OOO0? wi OUwxUI xEUI fe@s obsiderédle §épBcSh 6 ww' Ob |
expressed by participants on basing health protection policies on these models. The
skepticism comes from a variety of unresolved issues:
1 The validity of the underlying assumptions
1 The use of real data for creating the models and rates
1 The scalability of the model to a particular city, county or state
1 The vast changes in society since 1918
1 The political reality for change in local communities
1 The need for funding for specialized training or staff to run complicated
models
1 The second and third tier implications of containment strategies not being
plugged back into the model- i.e., closing schools
1 The inability to add in human behavior to the model
{ Inability to download and apply population specific data or modify
assumptions to conform to local population
1 Not mandated by state or federal government
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Another obstacle was general awareness of new models. Participants were not always
aware of new models. This trend was not necessarily related to size of the community

or health department or if he/she was a state or local health representative.

Dissemination of new models to all state and local health officials is of key importance.
In general, health officials want models to assist with planning for medical surge,
especially for hospitals and other settings, PODS, alternative care centers, and other

workforce surge issues. Also of interest are models that can be used to develop and
support quarantine and isolation.

Summary Matrix of Responses by Key Objectives

Pandemic Influenza

Key Objectives Models Challenges Obstacles
JFluAid JNeed ways to learn of | jLack sufficient
JPredicting spread 4Syndromic models funding, staffing,
of disease, Surveillance JAssumptions - valid & | time and/or
morbidity, mortality | JMIDAS models tested expertise to run
(Longini & Ferguson) JScalability - to local models
1 JCrude attack rate setting 1Models not
JTriggers for action models JWant mandates accessible - want
plan, containment JHHS Pandemic Plan JCapture real world ability to adjust
strategies complexities & human | jLack credibility &
behavior utility beyond
JWant coordinated planners - political
action plan implications
jDetermining JFluSurge #No uniformity in JNot aware of
distribution of JMathematical response planning existing models
supplies & staffing | allocations by time & jLocal implementation | JSome POD models
for PODS, medical | population variable unrealistic
surge }Weill Cornell BERM JMeasure capabilities & | jLack sufficient
’ JMontgomery County | find gaps funds, staff, time
jResponse POD {Models with interim as | and/or expertise to
capabilities {Drive-through PODS well as total outputs create models
JCDC/HHS mass (e.g., if do X, but notY) | jNot source-
antibiotic dispensing specific; not
}Ontario Model for scalable
ACC }Not accessible
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VI. RadiologicaRelease

Seventy percent (28 respondents) were familiar with models for a radiological release.

When asked to cite specific models, most often reported wi Ul wi 1 OT UDPEw? x OUOIT w
EPDUx1 UUDOOWOOET OU? 6 ww%U O O te thith3 brbapmibdt eotimudnlly E wU O O
cited were models from NARAC (National Atmospheric Release Advisory Center) and

the Lawrence Livermore National Laboratory (LLNL), NRC (United States Nuclear

Regulatory Commission), RASCAL (Radiological Accident Modeling for Emergency

Response), FERMAC (Federal Emergency Radiological Monitoring and Assessment

Center) and HOTSPOT.

Although there was a 70% familiarity with radiological release models, only 25% (10
participants) use them for preparedness planning purposes. This was primarily due to
the fact that radiological release modeling is highly specialized and falls under the
purview of the state department of radiation control (and environmental health) or with
tirst responders and emergency managers. Most health officials have little experience
with these models and would not be called in to use them in an emergency or drill. For
local health department officials, 60% (9 of 15) were familiar with radiological release
models, and only one said they use such models in preparedness planning. For state
health officials, 73% (11 of 15) were familiar and use these models.

In addition to radiological release modeling being the domain of state officials in
environmental health and/or those in emergency management, the following concerns
regarding models were mentioned:

1 The models are very sophisticated

1 High levels of skill and extensive time are necessary to master the on-going
training and practice required to hone skills and stay agile with their use

1 Reliable and prompt access to the inputs necessary to run or feed models must
be ensured

An important concern expressed by environmental health officials and others is that

thi Ul wbUwWEwl Ul EVUI UwoOl 1 EwOOwT EYT wUOUUYI DOOEOE|T wE
EPUEUUI UwUT EOwWUOWOOET O wbWesdunot beliéve théy willke Eheta wO I | B
useful- we will not have the inputs for these models to make them urseéall time scenarios.

We do not expect to have the knowledge of what was released and how much of it to be able to

add it to a model and get results that will be immediately actioniZzable
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Radiological Release

Summary Matrix of Responses by Key Objectives

Key Objectives Models Challenges Obstacles
JPredicting JPlume Models 4Determining who has | JNot aware of models
dispersal or spread | JRASCAL access to model - JWill not have inputs
of release, JHOTSPOT assume state level to run model
exposure, } BRMAC response jComplexity
morbidity & JNRC JState & federal assets | JHigh degree of
mortality involved expertise & training
JUse funding for required
2EOOOWUT I wl| jLack of accessibility
surveillance & J1Not seen as
detection responsibility of local
JNo access to health department
sophisticated models - | JNot a threat with
need training & high demand for
practice preparedness training
JTake into account
human behavior at
time of exposure -
invisible threat
JDetermining JLogistics Models - JScalability 1Not aware of models
action plan for OEM JSeen as responsibility | jLack of accessibility
evacuation, {Inventory Models - of others 4Costly
sheltering, OEM jHaving data to run
distribution of tHHS REMM model
supplies, medical website
surge JReverse 911 for
alerts

VIl. Series oSignificant HeatWaves

Sixty-two percent (25 respondents) were not familiar with any models associated with

preparing for significant heat wave events. For local health officials, 47% (7) were
familiar with models for heat waves, and 33% (5) said they used such models for

preparedness planning. For state health officials, 33% (5) were familiar with heat index

models but 100% (15) did not use them for preparedness activities.
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In general, of the states included in this study, heat waves or heat events were not
perceived as a threat or problem. Texas and New York were states that had a focus on
heat and related morbidity and mortality and preparedness plans for such events.

Heat is not perceived as a serious event in the state of Florida and 17 of the 40
participants were from Florida. However, the Florida officials were aware of the NWS
model (National Weather Service Heat Index Model) and suggested that heat could be a
problem in some parts of Florida and in general for tourists and large public gatherings.
Specifically mentioned were large outdoor concerts and race car events held in Florida
which attracts thousands of spectators.

Series of Severe Heat Waves

Summary Matrix of Responses by Key Objectives

Key Objectives Models Challenges Obstacles
{Predicting INWS Heat Index JResponsiveness to JNot aware of
morbidity & JHeat health vulnerable populations models

1 | mortality associated | warning system JResponse seen as JLow priority
with heat waves responsibility of OEM
JDetermining action | JNo specific JUse All-Hazard approach | jLow priority
o | plan for response models rather than heat wave
specific

VIII. Community Partners

All participants reported to have close working relationships with a variety of
community partners and use models for their preparedness planning activities. Most
often were mentioned close working relationships with:
1 Area hospitals and healthcare institutions and hospital consortiums
1 Community response partners
0 first responders- police, fire-rescue
0 environmental health and radiological specialists-state-level
0 Red Cross
0 Area Agency on Aging & other community service agencies
0 Medical Reserve Corps
M School officials
Elected officials
i Business leaders

=a
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The work with community partners includes a variety of tabletop exercises and drills as
well as regular committee meetings to accomplish a long and varied list of
preparedness and response planning for public health issues.

The models most frequently discussed were ones involving pandemic influenza
preparedness planning. Specifically mentioned were planning for increased patient
volume (surge) and strategies for continuity of care, availability and distribution of
vaccines and medications, and for novel plans for alternative care delivery, including
settings and providers at times of emergency or disaster.

In addition to pandemic flu preparedness planning (tabletop exercises and drills),
participants mentioned their work with local hospitals on early detection using
syndromic surveillance systems.

IX. Training for Use of Models for Preparedness

The needs assessment tool questioned participants on their level of training with regard
to using computer modeling for emergency preparedness. Those with responsibility for
chemical and radiological releases had considerable training in models (CAMEO,
Hazus, Monte Carlo modeling). Most responded that they were interested in training in
Ul T w?U0UT woOi wOOET OUWEOEWUOET U Uiditg:OEh&ttpeswfU T 1 DU WE O
training described as most valuable were those that relate to the factors that influence
the use of models as follows:
1 The quality of the models and ability of staff to use them
1 Applicability to specific hazards, circumstances, and populations

Thirty-four respondents mentioned one or more of the following types of training:
Practical, hands-on, user-specific, team-based training applicable to specific hazards,
circumstances, and populations.

Training to Support the Use of Models

Factors that influence use of models

Quality, reliability, and practicality of

Training that mode1§ —
would be Technical ability to use and apply models
most useful (preference for hands-on, team-based
to staff modalities)

Applicability to specific hazards
Applicability to specific circumstances
Applicability to specific populations
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Three training levels recommended:
Basics of using models: Technical training ¢ the basics of how to do modeling and
assumptions used. ?(It cannot be assumettat publichealth profesionals have been
taught thist SOOT wx UEOPE wi 1 EOQUT wUE[EtateGa@lthwficadz Owoi 1 1 Uuw

Interpretation for decision-makers: Participants want training in the interpretation
of the outcome of models and ways to create action plans from these results. A state
health official wanted training to include ways to take the outcome of the models
and have them reapplied back into the planning process.

Professional user training: Specific use in some of the software that is available
(CAMEDO as an example) and how to use these complex models for multiple
purposes.

X. Periorities forFuture Assistance by CDC

OOwxEUUPEDxEOUUwWPI Ul wEUOT EwUOwW?DOEDPEEUT wi Obw
organization with regard to formal modeling for public health and emergency
x Ul x EUI EOI UUwWE E UD Y Briind duektionsEEndh Guestion GtdizedaFduty U O w
point response scale as follows:
1=not helpful 2 =somewhat helpful
3 = moderately helpful 4 = extremely helpful
Overall, participants responded it would be most helpful for CDC to create models and
adapt them to be user-friendly and scalable. This was true for health department
officials at the local and state levels, at varying degrees of importance. Local officials
were more concerned in making them adaptable and state health officials slightly
preferred the creation of models over making them adaptable. Local Emergency
managers responded similarly and added that providing training in the use of models
was another key element. State emergency managers were also interested in CDC
prioritizing models that build capabilities across multiple hazards.

Of less importance to our sample of health officials was for CDC to host meetings of
model developers and users. Many cited the lack of funding to attend meetings as a
reason to rank this as less important. Also a lower priority would be models that
focused on unique threats. Many responded that they did not look to CDC to support
the data or information needs of models, and this was especially true of local health
departments where they have access to rich sources of data. The local and state health
officials expressed interest in partnering with the CDC and sharing their local and state
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data in an effort to create models that were reliable and adaptable to their regions.
There is considerable and genuine interest in furthering this area of study.

Another point that had significant interest was in translating models into actionable

steps and this was especially important at the local level for health officials and
emergency managers.

Ratings of Preparedness Activities by Type of Agency and Level of Jurisdiction

Type of Agency and Level of Jurisdiction

Local State Local State

Health Health Emergency Emergency | Other | Total

Preparedness Activities Department | Department | Management | Management | (n=3) | (N=40)
(n=15) (n=15) (n=4) (n=3)

Rating Averages

1. Provide training
programs in the use of 3.33 3.20 3.75 3.33 4.00 3.38
models

2. Create models to

: 3.67 3.67 3.75 3.67 4.00 3.70
improve preparedness

3. Adapt models to make
them more user-friendly and 3.79 3.53 4.00 3.00 3.67 3.66
scalable to your area

4. Translate the output of
the model into Actionable 3.53 3.27 3.50 3.33 4.00 3.45
Steps

5. Support the data or
information needs of 2.86 3.07 3.50 3.33 3.00 3.05
models

6. Prioritize models that
build capabilities across 3.13 3.33 3.50 3.67 3.00 3.28
multiple hazards

7. Prioritize models that
focus on characteristics of 2.60 3.13 2.75 3.33 3.33 2.93
unique threats

8. Serve as a reviewer &
clearinghouse for valid 3.27 3.20 3.25 3.00 4.00 3.28
models- disseminate

9. Host meetings of model

2.60 3.20 3.00 3.00 2.87 2.90
developers & users
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The next table provides a broader summary, by agency and level in general. The
participanO U wD OwUT T w?. UT 1T U2 wi UOUx whl Ul wOOUUwHhOUI UI

be a clearinghouse of valid models.

Ratings of Preparedness Activities by Type of Agency or Level of Jurisdiction

Level of
TP O AgEnEy Jurisdiction
. th Total
o Health Emergency City/ S (()n_g)r (Ncij:))
Preparedness Activities Department | Management | County (nt_altg) - B
(n=30) (n=7) (n=19) -
Rating Averages

1. Provide training
programs in the use of 3.27 3.57 3.42 3.22 4.00 3.38
models
2. Create models to 3.67 3.71 3.68 367 | 400 | 3.70
improve preparedness
3. Adapt models to make
them more user-friendly 3.66 3.67 3.83 3.47 3.67 3.66
and scalable to your area
4. Translate the output of
the model into Actionable 3.40 3.43 3.53 3.28 4.00 3.45
Steps
5. Support the data or
information needs of 2.97 3.43 3.00 3.11 3.00 3.05
models
6. Prioritize models that
build capabilities across 3.23 3.57 3.21 3.39 3.00 3.28
multiple hazards
7. Prioritize models that
focus on characteristics of 2.87 3.00 2.63 3.17 3.33 2.93
unigue threats
8. Serve as a reviewer &
clearinghouse for valid 3.23 3.17 3.26 3.18 4.00 3.28
models- disseminate
9. Host meetings of model 2.90 3.00 2.68 317 | 267 | 2.90
developers & users

XI. Future Direction$ Modeling Opportunities

The participants offered numerous examples of public health problems that could
benefit from the application of computer modeling. The list has been summarized
into two main categories- pandemic influenza and all-hazard modeling

opportunities.
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Pandemic Influenza Models

Models that show the benefits of flu immunization (by month of the year)
Models that support quarantine and self-isolation

Models to distribute needed/required medications to the public

Models for alternative care centers- with ranges of care and staffing

Models to use for community officials to demonstrate the impact of containment

ERE N

measures (such as closing schools) with local data
Models of workforce surge at times of emergency and disaster
1 Models that look at side effects of containment strategies

=

All Hazard Models
1 Evacuation Models
0 Communities
0 Specialized populations (nursing homes)
0 Hospital evacuation
Sheltering strategies
Hurricane modeling
Wildfires modeling
Flooding models
Wildfires ¢ planning and response models
Communication models- outreach messages to population

= =4 =4 4 4 -4

XIl. Conclusiors

This multi-state sample of accomplished and experienced health officers from city,
county, and state agencies strongly support the use of computer modeling as a tool
for emergency and public health preparedness activities. These professionals have
an enormous responsibility to promote and protect the health and safety of its
residents, and are seeking new tools to achieve these goals. However, because of the
high stakes, they have certain criteria that they want met in order to adopt strategies
based on theoretical mathematical models. The validity, reliability, source,
accessibility, and scalability were considered key factors in the use of models.
Awareness, cost, staffing, and training were some repeated obstacles to use.

Health officialU wE Ul wOOOODPOT wUOPEUEUWUT I wOEOEEUIT woOi wl
with the ability to input and make adjustments at the local level. Emergency

management officials are interested in models that have suggested action plans
associated with them. They cited the hurricane models (SLOSH and HAZUS) that
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take storm information and convert them into evacuation plans which offer time and
location-specific guidelines.

Additional work is needed to disseminate available models and share best practices
with regards to knowledge and strategies. Additional ways to coordinate and
communicate, across all levels and across states, would be beneficial. There is also
the need to utilize and promote a common glossary of terminology with respect to
modeling.

The use of computer modeling to assist and improve the preparedness planning for
vulnerable populations was a repeated theme. Most often cited were references to
improved communication, evacuation and sheltering strategies for the elderly, the
disadvantaged, those with physical and mental handicaps and those facing language
and cultural barriers.

Health and emergency management officials expressed interest to have models and
their outcomes be translated into operational action plans. Scenario analyses,
exercises and realistic drills that can evaluate the operational plans would be useful.
The use of scenario analyses and game based modeling, with location specific
population data, was a goal expressed by health officials. User-friendly, team based
training in the use of models and in the interpretation of the outcome of models was
a priority mentioned by participants.

The CDC, and its Preparedness Modeling Unitas the opportunity to offer guidance
and leadership in this developing field of public health preparedness. In particular,
natural disasters involving wildfires, earthquakes and hurricanes were specifically
mentioned. Computer modeling assistance with disaster response functions,
including evacuation, sheltering and distributing needed medications and supplies,
were often cited by the sample of city and county health officials. The vast topic of
healthcare workforce and hospital readiness at times of disaster surge was
frequently mentioned. Local and state health officials have a vast wealth of data and
are interested in sharing and partnering with the CDC to assist in the creation of
models and the adaptation and customization of the models to their specific location
and jurisdiction.

Opportunities exist for NNPHI and its member institutes to continue to provide
support to the Preparedness Modeling Unihd CDC. The CDC Preparedness
Modeling Initiative has identified several future directions for year two of the
development of the Unit which NNPHI has the topical knowledge and capacity to
support. Through the Rapid Needs Assessment Project, NNPHI increased its own
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knowledge about the capacities in the network around the topic of emergency
preparedness and health protection policy-making and has strengthened ties to state
and local government focused in this area. The project demonstrated that emergency
preparedness officials and state public health professionals are eager to work
together to enhance the tools and resources used for health protection policy-making
and are supportive of stronger collaboration with public health systems partners.
Public Health Institutes can provide and promote linkages with local and state
emergency preparedness and public health professionals, national partners and state
health policy centers. The network can quickly leverage the capacity of the members
to provide support to the CDC in the form of rapid data collection, information
dissemination and training. NNPHI supports the continued development of the
CDC Preparedness Modeling Initiative and welcomes the opportunity to collaborate
in ways that strengthen public health system capacity in preparedness planning and
response through mathematical modeling.
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XIV. Qualitative DataSample

Below is a representative collection of qualitative data, containing direct quotes from
the sample of 40 city, county and state health and emergency management officials.
The data is displayed by topic heading using the questions posed in the assessment
tool. There is some interlacing of editorial comments and summary statements as
written by the interviewers from the participating public health institute. Any direct
reference to the location has been removed to ensure anonymity of the participants.

A. Factors that influence use of models

10.
11.
12.
13.

Quality Issues:

?Who developed the model (authors of the model) and what was the objectitreevmhedel

was develope@

, EOEEUI UwbOi OUI OEI wHICHBEY gnidgug modey and MHandhting w 6

use, we will use modelstate health department official)

?The availability and the use of existing harded® formulate assumptions and

boundaris.?
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of damage).

A State health official said, ? ( | wUT 1 a WEUI wEY ED O EkGoWlaowub 1 wb D OO
UT 1T O0wUT 1 Owbl whpBOOwWUUIT wUT 1 06~

?If we know there are models from reputable centers that have action plans associated with

Ul 1 Oo Pl AwPPOOWUUT wOT T wOOET OU

Having access to models and the staff to run the models. Complexity of

implementation or running the models- will they need to have technical assistance -

and what will the costs be to have such expertise?

Interested in evidendeased practices. Most interested in use of models in parallel

applications. Must show proof by others of accuracithen will consider their use.

Time to get results. Need quitknaroundtime to be useful.

Perception of usability

Accessibility of data by appropriate agencies

Reliability of data

To be coordinated with the national response plans. Thereforeestbémsdels by CDC and

HHS is major factor. If the federal government, in particular the CDC and HHS are

will follow. Same would hold for the WH@ they are pomoting models for all countries to
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14,

15.

16.

N o g &

use, then it would follow that this state woutdllow these as well. If these models were in

the Planning Recommendaticrend thus found to be tested and reliable, then this state

would use them.

Models are useful whedata does notex@tww' 1 EOUT wédhsin@is & fnéddlingsE Ul w?
results and most of us are not trained to do thisworw' T wx Ul I 1 UUWOEEOUEUO
randomized control studies, but is willing to use modeling (for pandemic flu) when

real data does not exist.

PTechnical needs and political needs. Technically, people need to know how to use models;
what variables to include to make good decisions/judgments. Even assuming technical
proficiency, there are still political considerations. Politicians ne&dve a better

UOET UUUEOQGEDPOT woOi whpT EVWOOETI OUWEEOWEOEWEE Oz UwE
betweerprojections for planning purposes angredictions of what is going to happen.

Consider models as tools and looking for models that have flexibility built in so that

they can alter the assumptions to take into account human behavior and site specific

factors. Does not see models as decision makers but as tools to help guide decisions.

Also expectations of users- used by variety of responders (fire, police, health, EM)

and their comfort with assumptions and that all are operating on the same page.

Applicability to specific hazards, circumstances and populations:

?(Can the) model be made adaptable to my field and area and interests?

Demographic and geographic information such as type of event; acuity of event;

stage of incident, education and proficiency of planners and responders in using

models.

(1T waOUwWEUI wi 60T wU OwEI00P W & xux) OD il hdihd b IOQudE
department official)

Age, culture- specifically for Native Americans and immigrants

Language, e.g. Spanish-speaking citizens

Attack rates by age and availability of hospital bed capacity

Roadways, intersections, wind, and weather as important variables in the models

UT 1 awEUI wovw érermGibing B gréatydb right now with incorporating

information on functional needs populations in modeling activitig&ith®ugh some

characteristics such as nursing home populations are factored into time anaeesour

estimates for evacuatigstate emergency management official)

Look at population exposed and at what |evbese are the basic questions to run any model

so these are basic factors that influence models. People will want to know IF they are affected
and will come for treatments or remedies

A model like FluSUUT 1T wi 1 OUwUOUI Ewbpl OOWPOWEEYEOEI OQwbkl 1 U
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B. Pandemic Influenza

Use models for preparedness activities for pandemic influenza:

1. A State Health official said that in his department there are some that ?do not think

Ul EQwUT 1T wOOET OUWE E OwE E x UHdrd dras&rhahyuybrialfeOtmb OU OE WE O
consider, including behavioral issues and population movement and reaction, and that

the 1918 scenarios OE A wOOU WET wUl O YEOUOwWUOwWUT T wl YYAwxOxUO
and Fraser/Ferguson models for use of anti-virals for protecting the population. These

published papers and models served as planning guides and for substantiating

recommendations to the state Legislature to purchase and stockpile antivirals.

400 OUUUOEUI OaOwOUUWUUEUT wol | DHe oéadeldigre ane &g wO O U w
number of tools that was used as information points for @exed OT wi 1 EOUT wx OOPEad u

2. Critical of the models - because the underlying assumptions may be inaccurate, and this is
especially true for the mortality numbers. If MIDAS assumptions are incoraect then actions

are created based on invalid or inaccuestgumptionsthen actions are not correct or best plan.
He used the analogy of baking a takkeyou gave everyone the same ingredients then a few
hours later everyone would have a cake. There could be some variations but they would all be
cake. Everyoneomes to the same conclusion because the inputs given are the same. What if
those ingredients are not corretiten you would not get cake or the same answer. We need to
ask more questions. The models did not take into account the closing of aclubibks

ramifications. You will have kids f@ongregating and the models do not take this into account.
Modelers and practitioners need to sit down together and early in the process and that would be
more useful especialfygr infectious disease modeling. Thimld produce a more realistic
actionable plan(City Health official)

3. Trained as an epidemiologist and not trained to construct models or evaluate how models are
constructed or if they are valid. Concerned with the validity of mettelsthere are &

strengths and weaknesses for models and these present themselves as ¢hialtehgasth
department epidemiologist)

4. Skeptical of PanFlu models that extrapolate from the 1918 experience. The current society and
culture is vastly different from 118 and thus the models may not be as relevant.

5. They report seeing models but they are not useful for preparing action plans. Some
OOEI OUwWEUI w?EODPOEUI E? wEOEwWaOUWEEOwWPEUET wlOT | wE
will be useful for operational activitii U6 @P wE OQwpkl wYl UDIi awbi EQwpkI wEU
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6. The MIDAS models or suite of models are not made available or accessible (like
FluSurge on personal computers).

7. While it is nice that CDC provides these models, there is always some glitclothrethiz

using them. For instance, many of the models do not make it possible to change the assumptions
that are being used. This makes it very time consuming since my staff or | have to do this
manually. Some models are available but we do not hanmgan how to best use these

models

Reasons why models are not used for preparedness activities for pandemic influenza:

18 ww* OOPOI ET 1 wWEEUI OWEOOZz UwOOOPWEEOUUWOOET OU
Staffing, no money to hire people to load data to run models
Scalability, learn how the model can relate to our state. They believe if they had

access to models, it could eventually be cost effective and they could have less staff

because of greater efficiencies and knowledge (state health official)

2. No time to learn sophisticated models. Anticipate that the models will need training.
Need to have certain level of computer literacy.

3. There are no models that meet our specific needs. They have limited usefulness.
They are front end expensive and difficult to build. Very limited government resources
to build or play with models so COST is a factor. Hard to get grant funding in
government and grant funding for model development would be especially difficult.

4. No access to models- seen interventions as effective, but does not have access to

OOET OUwoUu W Il wkul EUOPOT wEUUYIT 2 wbBDUOT wi BT T wol YIi
?2- OWOUUEEDUDOOwWI OU uirkio®e hat Uddd touBidgurodels, Scartieydreing O U 1
POwi EUTI DPOOG »

5. A limitation of modeling ishat they are not able to take into account all the factors that weigh

in on the progression of diseases in society. There are so many factors to take into account and so
many disease control injects, that a model cannot take these into account. Modati$acon

in human behavior and this is an important element. Also the success of the control of pandemic
influenza will be thru noAmedical interventions and through cooperation with schools;faith

based organizations, businesses and how does a modleészkEactors into consideration.

6. Seen as role of state Epidemiologists. Need to verify that models are reliable and valuable
(local health official)
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7. Credibility and utility beyond planners ¢ The actual response is affected by political

necessity( | wOT T wOOETI OwUEaUOwPi wa OUwWEOO7Z UWEOwW?2 72> wbO
27206 wnOUwWI BREOXx Ol Owbi WEWOOET Owor réte83@r ekefnplepfUET OO
then how does that translate to a community in which it is typical to have 5% of the high school
population out sick on a given day, without knowing the causes of the absgfigsels@alth

official)

9. Skeptical about models and their assumptions; Skeptical about their relevance to
large urban cities.

10. One of the main reasons why | do not use models is because | do not have the staff time or
expertise to use the models; since these models do not allow us to change theassifmpti

CDC could make these models easier by allowing us to put in our own variables, | think my staff
will be more encouraged to use them.

Future opportunities for use of modeling for pandemic influenza:

1. Would like a model to help show people thefits of gettingflu shots - especially certain

21 BT T 2 wUD U Ghewolicklikedriode® 10 hovbthe benefits of getting a flu shot in

October and the potential benefit (or no benefit) versus getting the shot in December. She would

like to see datebaut residents in her aa getting flu shots at their physician officetwlocal

UUxT UOEUOI OUwOUWEUUT wUUOUI 6ECEwWPT EOwOOUDYEUI Ew

2. She would like to see the expansion of models for PODS and shelters madlsuegk. Shés
interested in models that discuss configuratioaltdrnative care treatment sites . This is not
in the health degrtmentpurview in this countyand she expects the hospitals to be doing this.
She would be interested in partnering with them on thisguoif there were a model to use.
(County Epidemiologist)

3. They have begun developing a Medical Reserve Corps and would use modeling for medical
surge and knowing how and when to deploy such a medical service. Working with the Red Cross
and Area on Agig regarding sheltering and they would like to use models. They do not

routinely create shelters so they would look to models to assist in determining the various
elements associated with setting up, operating, staffing, and other issues related tmghelteri
(pets, special needs, giCpunty- epidemiologist)
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4. Working with the hospitals and others on creating a Medical Reserve Corps.

Hospitals are leery concerned that it will take away from their staffing needs. They are
considering using nurses at PODS- recruiting from occupational medical clinics, schools

and other locations but not from the acute care settings so as not to compete with

I O U x b Waulie® médels important at the planning sessions but not at exercises or drills
The challenge is to ha the talent angkill set to turn the crankt is pie in the sky to get game
EEUI EwOOEI OUw?56

5. There is considerable planning efforts underway to develop a Medical Care and Triage

Protocol for Alternative Care Settings. This effort could be enharyceselof modeling and

other formulas. Funding is a driving force for planning effortshere there is funding then

U1 Ul wbUWEUUTI OUPOOWUOwWUT E0wxUOEOI OwOUwW?EDPUEUU
pandemic lu and medical surge so theregpianning efforts on those topics.

6. They would like models to help support the quarantine for those isolated due to
pandemic influenza. If during a pandemic, those people that are ill or have been
exposed and are asked to quarantine ¢ what resources will they need and how can we
now plan to support them in quarantine, which is in the best interest of the community
at large.

76 w? ( UwbPOUOEWET wi Ul E0wPIi w" #" wEOUOEWEUI EUI wUUIT L
online and learn use of the modé&s. particular opportunities exist within our organization for
I RxEOEDOT wlT 1 witWHealtl®Depa@reath OD OT 6 »

8. He is interested in the Busire€ontinuity of the healthepartmentHe would like to see a

model of the impact of pd@mic flu on lhe health dpartmentstaffing. How will they operate

when there is high absenteeism? What is the ripple effect to the health department? What is the
financial impact of running POD&nd simultaneously running the healtlegartment? And

when you have PODSaing| what are the taskhat need to be stopped at the health

department in order to accomplish this other waiKity/County Health Department)

C. Radiological Release

Use of models for preparedness activities for a radiological release:

hu 6 Amvare of nodels but not used any first hand. Rely on others in the department for that skill
- think this is an area that they will focus in the future. The department has purchased 220
Geiger type counters so that first responders and others in the health degiwilvith and

T EYI WEYEDOEEOI wU (lachl e@lth Hepdrtinent) U D x O OU~ 6
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227-08w3T 1 awEOOzOwWUUT wOOET OUBww3iT T awl EYT wEOOIT w
tabletop with Division of Emergency Services & Homeland Security. They have dorer@see

for radiological incident with DOE. If there were radiological threats, they assume FBI would

EOOI @ddiealth department)

3.7- OUwEwi OEVUwWOT wUOT T wi 1l EOUT wElI xEUUOI OUOWEUUUO
lead. There are 36 pet Capabilities in ESF 8 and he is involved or responsible for half of these.
Radiological release is not a priority in the target capabilities he is responsible to plan for. There

may be some strategic planning taking place but not aware of anywsot af any modeis? w

(local health department preparedness planner)

4. They use models, but as a tool and with a variety of other tools for planning purposes. The
real focus has been on detecti@nth multi-millions of dollars on surveillance methadity
health official)

Challenges in using preparedness models for a radiological release:

1.231 1 Ul wEUT wOPOWET EOCOI OT 1 UwUT EQWEUT wi Ul 606U0w
use the models are trained in the use of the model, the limitaaimhsan use it if there was a

real event. The data input that we need the models is from the nuclear power plants themselves

or from the field personnel with their survey meters and air samplers and various radiological
monitoring devises. The whole 8 to get the information in to support the use of models is

one challenge. The other challenge is to make sure the people that see the output from the models,
PT 1 0T T UwbUwbUwl UExT PEWDOI OUOEUDPOOS OUwWURY wUI R U
of what those models are. Early on in the whole process (this was a good 10, 15 plus 20 years ago
now) people thought what they saw on display (the model output) was reality. We had to go

through a long process of training people, getting them theierpe to know that this is a

model, there are air boundaries that have to be accounted for, and that the most accurate

DOi OUOEUPOOWPUWEOODOT wi UOOWEOWPOEDPYPEUEOWOOWU
turnover in staff at the state level attte local level in the past 5, 10 years, that it is a constant
challenge to educate people on what the limitations of the models are, what their uses are, and

I OpwUT T AawWwEEOQWET wUUI Ewi OUwxUEOPEwWI 1 EOUT wEOEWUE

2. They tend to be very complex, and thdf skt we train to use them only see the model about

once or twice per year. So it hard to use a real complex model that takes a lot of inputs.
(OUITUEUDOT wUT 1 wOOET OUwkPPUT w& (2686 OUVUUWOOET OUwI
numbers into anap overlay so you could get a visual picture of it. Right now we just have to

TT OwEwWO! OUEOQwWxPEUUUI Gwpl 2" +AwbUwYli UawEOOXOI
Ul Ol OEl Uwl REEUOCawl OPwUOwPOUOwWUT UOUT T wbUwbi wao
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of reasons. One, our DEQ people appear to be happy with the NRC one they are using. The

OUT 1T UwOOET OUwPI zUI wUOUDPOT WEUIT wi Bt @®EMt@wUT T a wU
models we use against the models that are used by the power plants with the same release data so
good. The other thing is that we depend ufhenU.S. Department of Energy and their various

agencies for modeling. And that requires a different level of expertise that what our personnel
POUOEwWI EYI dww2Owbl wEOOz Uwi YI Owl OQwlOT T Ul dww( OwU
It serves as good second check on what are models are giving us. So we have the plant model

and its output, we have our model and its output, and we once the Department of Energy gets

here, we have their model output. So we compare three different project ezaliseg if there

DUWET Ul 1 O O0wOUwOi I wOEUT 1 08~

D. Series of severe heat waves

Challenges in using models for heat waves:

WBww?23T 1T ws. " wbPUwUT T wOl EEwWET 1 OEa wOOwi 1 ECwUT Ux O
the Heat Index from the National Weathar@ce to trigger actions. They have worked with the
NWS and others, based on epidemiological data from the City, to lower the tipping point by 5
degrees to 100 for two days. The City Health department is looking at a new model, the Heat
Health Warning Sgtem as developed by Dr. Laurence S. Kalkstein of the University of Miami
Department of Geography and Regional Studies. This model uses synoptic weather patterns and
categorizes weather patterns into 9 point categories. This is being looked at in 2blatiegy

Health Department met with the NWS this fall to discuss this model. They are not yet convinced
it is better than the NWS Heat Index triggers for improving morbidity from heat. They are
interested in looking for a model that better predicts exoestality- but no model tells them

what to do. The City is taking their own data and retrospectively analyzing it and looking at

| drfeey are in the early phases of creating their owdetsdbased on their own data since 2002.

They are combining heat and relative humidity and do not use the NWS Index models. They are
looking at heat and the public health consequences especially for vulnerable populatieas

that work out in the heat;chool aged population beginning in August ; children out on the ball

fields; when combined with alcohol consumption; socioeconomic challenges; etc. Also look at
weather and West Nile virus. If there is an increase or decrease in rain will create areiocreas

EIl EUI EUIl wubOwbOOUBUD U Qdcdlheddth depadtrhedt) w- DOT WEDUI EUI 8
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t O0They would like to see a model that takes into account the mass gathering of people at a
daytime event on a hot and sunny day. There are many such gatherings in the Quittiysa

would be helpful to make preparedness and response plans. For example the large car race has
250,000 in attendancand is there an increase in the temperature by having people crowded
UOT I Wbcdl hedlth official)

4.76 1 wE OO0z U wl ekt YelatecdFem&dé ttiasOx ihigiion our priority list. We have cold
emergencies. Models for severe cold emergencies would be helgf) | Y1 UEOwUI Ux OOEI

More concern for the elderly and home bound at the first heat wave. Cold weather and lack of
electricity and heat are major problems for this @rea

t w3 PUWUUEUT wil EOUT wa@ir duatity BdeiélingEh@he umddd iisiaguU T 1 a w
real data collecteidom monitoring stations and makes projections of where and how many

people with certain health conditions will have complications. Thioislioated with public
health departmddw b T OWET YI OOx UwUT T wOl EPEwWOI UUET T U8~

E. Community Partners

Projects with community partners that use preparedness models:

1. Environmental aerosolized dispersion of biological terrorism. Also working with the state
Radiation Control Program regarding a radiological release model. Another project is medical
disaster planning ircollaboration with the arddospital Council looking at medical modeling in
real time with data a priori ambulance diversion algorithms. This is now become a project of the
newly named North Central Texas Trauma Regional Advisory Council (RAC). This iesltiee
EMS and medical responses and they need public health(liopal health dept.)

2. Hurricane modeling using HAZUS.

3. Work with hospital medical surge issues.

4. Work with Red Cross and others on evacuation and sheltering strategies.

5. Work with business community especially financial and banking sector and

insurance sector for preparedness activities.

6. Working with hospitals to see the number of ventilators that will be needed for a
pandemic.

7. Working with local hospitals and hotels to look at the issue of alternative medical
treatment sites for mass casualty events and/or pandemic influenza.

8. Works with all 15 hospitals in the county with respect to ESSEN&L&yndromic

surveillance tool (model) with builh alerts and warningsAlso workswith models for the dike
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evacuation planning to take preparedness actions if a severe storm were to threaten the area and
this could lead to mass flooding.

9. The local health department is working with area hospitals and the local university on

modelinga radiological release scenario for a tabletop exercise

10. The health departmenthasP OUO1 Ewb D UT wUI lowrdddisGobdxplagivew. | i DEI
devicesto create danger zones from blasts and set back distances from releases. This could be for
bombs or flochemical releases from train accidents and other major eVéoitks with others on

REPR Radiological Emergency Planning Prograragarding power plant releases. Host

exercises every 2 years which are evaluated by FEMA. Involved with training exefitises

many community partners around the state and use the plume modeling. Assist in mapping and
plume display and preparedness and resp(itsee Radiation Officer- Department

Environmental Health, state Health Department)

11.7With a major chemical compashut down offsite planners with ofsite emergency

personnel and went through a series of models looking at possible affected areas given a release

i UOOWYEUDPOUUWOEUI UPEOQUWEUWUT T wUPUI dw3T ECwOI Ew
that kindOT wUOT DOT d w3 T EUzZ Uwx Ul x E UE Epfaid tnap©rtpBding 01T 6 we |
OPUPT EUPOOwWwxUONI EUUWET U1 UwE wiwe ddkedwittféderat | wi E E w
ET 1 OEDPI UwUOWUXxEEUT wOT T wi OOOE x OE Bau®&awdlé w OE wU
Resources to look at affected arathe current environment, we have used models in a

number of different drills and exercises looking at primarily radiological dispersion devises but

also some sbof chemical devise that migHfect anarea. Not a lot of biological dispersions

devises at this timgstate official)

12. PPandemic influenza planning is the big one. Small pox planning was done with community
partners. That was an early initiative from 2001 to 2003 or early 2004. Cuyretht agency is

working with many partners in pandemic influenza planning. It is a 2 % year process, they are

18 months into it. We have another 9 months to go. The pandemic influenza coordinating
EOOOPUUIT wi EVWUET OO00UOUT DWUuWPOE&BOBUEWOPQUE OE
working with corporations, noigovernment like the American Red Cross, universities (both

OEUT | wEGEWEOOOUOPUAWEOOOITT UAOWUUDEEOWEOOOUOD
subcommittees. Provider organizations, peyB EOU OwOUUUI UOwxT EUOEEDPUUU U
emergency management, faliased organizations. Many members of organizations that

represent at atisk populations (sighp Ox EBUI EQwl I EUDOT wbOxEDUI EGET E
Ol EPEEOwWOI 1 E UK whdach tlatisk popi&tions.F ocl beblih dePditroents,

I OUxPDUEOU WO wEOOwWODOI Ul OwUUEUT wET | -Odndiitteddsd w wU O
They have used the CDC flu models described above. We have an emergency plan and they are

part of theplanning process(state official)
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XV. Needs Assessment Tool

Used for a Multi- State Rapid Needs Assessment Consultation
With Local and State Health Officials Concerning Use of
Computer Modeling for Preparedness Activities

Data Collected October-November 2007

Florida Public Health Institute
Michigan Public Health Institute
Community Health Institute of New Hampshire
National Network of Public Health Institutes

I. Identification

Institute:  |__|CHI |__|FPHI [_|MPHI

Interviewer:
Date:
Location:

Type: DTelephone D In-person D Other

If other, please describe:

Consultation Information

Name:

Title:

Agency/ Entity
Agency Address

Telephone: office cell
Email:
Agency Web site:
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II. Background- Health Department Officials

ITA-1. Classification of the public health agency:

City

County

State

Region

Other, Please describe:

ITA-2. What is the approximate population of your jurisdiction or area?

II. Background- National Organization or Agency
(i.e., Representatives from NACCHO, ASTHO and other national organizations,
colleges & universities, business & industry, etc)

IIB-1.  Please obtain a written description, mission statement, and other pertinent
DOi OUOEUDPOOWI UOOWUT | whpl EwUDPUT wOOwWET UEUDPET wUT 1
Entity and its relationship to preparedness

IIB-2. Classification of the Agency or Organization:

Region:
State:
Nation

International :
Other, Please describe:

IIB-3. What is the approximate x Ox UOEUDOOwOI wa OUuUwUI UxOOET OUz L
I11. Size & Staffing

For health departments:
ITIA-1 Work force: How many people are employed by your agency?
How many are involved in emergency preparedness?

___ number of employees (full-time, part-time & contractors)
___ number of employees involved in emergency preparedness
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IITA-2 How many people are employed in these areas?
Epidemiology

Disease Surveillance (if different from Epidemiology)
Emergency Preparedness

_____ Biostatistics and Information Technology

____ Laboratories

Other (as relevant)
For national organizations and other agencies:

IIIB-1 Work force: How many people are employed by your agency?

How many are involved in emergency preparedness?

___ number of employees (full-time, part-time & contractors)

___ number of employees involved in emergency preparedness
ITIB-2 What are the job titles (or other descriptive) for people in your Agency or
Organization who are involved in emergency preparedness activities. Note any
specifically tasked with preparedness for Pandemic Influenza, Radiological dispersal

and Natural disasters such as severe heat waves.

IV. Ascertain Awareness & Access to Models

IV-1. Are you familiar with the use of models for disaster preparedness activities (for
any hazard)?

IV-2. How have you used models when developing health protection policy? Can
you give me some examples?

IV--3. What factors influence your use of models?

IV-4 Are you familiar with any models for planning for pandemic influenza?
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IV-5 Do you use models for preparedness activities for pandemic influenza?

g Yes- g No

IV-6 What models do you use and for what purpose:

PURPOSE

MODEL used & how have you used it

Predicting the spread of an influenza
pandemic

Predicting mortality from an influenza
pandemic

Predicting medical surge for an
influenza pandemic

Determining stockpile of Supplies-
vaccine, anti-virals, personal protective
equipment PPE

Determining distribution of Stockpiled
supplies- vaccine, meds, PPE

Determining patient flow for a clinic
distributing meds or vaccines at a time
of an influenza pandemic

Determining staffing needs for a
distribution/ response clinic

Determining response capabilities for
an influenza pandemic

Predicting effects or triggers for non-
pharmacological interventions such as
social distancing and closing schools

Forecasting economic impact of an
influenza pandemic

Other
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IV-7 What challenges have you encountered with the use of models?

IV-8 What are some of the reasons why you do not use models?

IV-9. Are you familiar with any models for a radiological release?

IV-10. Do you use models for preparedness activities associated with a radiological

release?

g Yes- g No

IV-11 What models do you use and for what purpose:

PURPOSE

MODEL used & how have you used it

Predicting dispersal or spread of the
radiological release

Predicting the mortality associated
with a radiological release

Predicting the exposure from with a
radiological release

Predicting the morbidity associated
with a radiological release

Distribution of stockpiled supplies

Predicting the medical surge associated
with a radiological release

Determining the use of alerts and
communication following a release

Determining the need to shelter-in-
place for a radiological release

Other

IV-12

What challenges have you encountered with the use of models?
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IV-13  What are some of the reasons why you do not use models?

IV-14 Are you familiar with models for preparedness activities for a series of
severe heat waves?

IV-15 Do you use models for preparedness activities for a series of severe heat
waves? __ Yes No

IV-16 What models do you use and for what purpose?

Do you use models for MODEL USED

Determine public health actions using
the National Weather Service Heat
Index Alerts?

Predicting mortality from heat waves?

Predicting morbidity from heat waves?

Determining warnings to the public?

Determining if and when to open
shelters for the vulnerable population
for heat waves?

Determining if and when to set up
distribution sites for relief supplies?

Determining the medical surge
associated with severe heat waves?

Determine when to activate public
health measures to assist vulnerable
population

Determine Staffing needs at
Distribution sites

Other

IV-17 What challenges have you encountered with the use of models?

IV-18 What are some of the reasons why you do not use models?
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V. Creating and Sustaining Partnerships

V-1 Can you tell me of any emergency preparedness activities you do with
community partners that utilize models?

V-2 Are there specific problems or initiatives you are working on with community
partners that could benefit by the use of models?

VI. Potential Opportunities for Preparedness Modeling

VI-1. What potential opportunities do you see exist to introduce, expand or enhance
the use of preparedness modeling for :

a Pandemic Influenza?
a radiological release?
a series of heat waves?

VI-2 Have you received any training in the use of models? __ Yes __ No
Source:

Are you currently receiving training in the use of models? __yes ___no
If yes, what is the source?
VI- 3 Which types of training would be most valuable to you and your staff?

VI-4 Is there an event that you would use models or modeling to assist in the
preparedness, response or recovery activities?

VI-5 Is there a hazard response function that you would use models or modeling to
assist in determining its application to a public health emergency?
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VII. NNPHI-CDC Preparedness Modeling Initiative Handout
Type in Response

1-not helpful, 2 somewhat helpful, 3 moderately helpful, 4 extremely helpful

1. Provide training programs in the use of models

2. Create models to improve preparedness

3. Adapt models to make them more user-friendly and scalable to your area

4. Translate the output of the model into Actionable Steps

5. Support the data or information needs of models

6. Prioritize models that build capabilities across multiple hazards

7. Prioritize models that focus on characteristics of unique threats

8. Serve as a reviewer & clearinghouse for valid models- disseminate

9. Host meetings of model developers & users

Is there anything that CDC can do to support the use of modeling for emergency and
disaster preparedness activities?
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