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PREFACE 

This document reports work performed by the Institute for Defense Analyses for the 

United States Army Office of the Surgeon General, the Defense Threat Reduction Agency Joint 

Science and Technology Office, and the Department of Health and Human Services Office of 

Public Health Emergency Medical Countermeasures in partial fulfillment of the following task 

orders “Review of NATO AMedP-8 Planning Guide for the Estimation of Battle Casualties,” 

“Analytic Capabilities Development,” and “Mathematical Modeling of Medical Consequence 

Measures” respectively. This document includes the conference proceedings and associated 

briefings for the consensus development conference held in December 2007.   

The authors wish to thank the reviewers, Dr. Sid Baccam, Dr. Michael Boechler, LTC 

Mark Bohannon, USA, Ms. Angel Fitzgerald, Mr. Steve Krall, Ms. Jennifer Olson, Dr. Erin 

Reichert, Dr. Katherine Wallace, Mr. Doug Schultz, and Mr. Nafis Upshur, for their careful 

review of this document, and Ms. Shelley Smith who edited and produced this document.    
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ES-1 

EXECUTIVE SUMMARY 

This paper provides a summary of and briefings from the CBRN Human Response 

Model: Consensus Development Conference, held at the Institute for Defense Analyses in 

December 2007. The purpose of this two-day conference was to develop consensus within the 

user community regarding the particular attributes that users felt should be included in the next 

generation of combined CBRN human response models. 1 Prior to this conference, the IDA study 

team interviewed current and potential users of human response models within over thirty 

civilian and military organizations. Their answers were collected, analyzed, and presented at this 

conference as a starting point for discussions.  

The purpose of this study was to develop an understanding of the attributes required for a 

coordinated CBRN human response model that could be used by three user communities: the US 

Department of Defense (DoD)—both military operational and support communities, US civilian 

government organizations, and North Atlantic Treaty Organization (NATO). by the civilian and 

military operational and support communities. Additionally, the study sought to identify areas 

where community views continue to diverge, by choice or necessity; provide an opportunity for 

communication among the various members of the military and civilian communities; and 

consider the potential implementation of alternate human response methodologies within one or 

more tools. The results of this study are presented in Defining the Attributes of a CBRN Human 

Response Model, IDA D-4214. 

The first set of presentations at the conference aimed to familiarize all members of the 

user community with existing models and tools that dealt with human response or conducted 

casualty estimation.  The second set of presentations, organized into sessions, presented in detail 

the points of consensus and divergence within the user community regarding specific human 

response model attributes, as discussed in the interviews, including: 

• Users and Uses, to address the scope of applications that CBRN human response 
models are expected to meet; 

• Inputs to prescribe what information should be used as model inputs; 

• Output, Time, and Methodologies to describe significant attributes of the CBRN 
Human Response models;  

                                                 
1  A human response model, also known as a casualty estimation model, is usually one component of a larger suite 

of models. For our purposes, the human response model is used to estimate the status over time of personnel 
exposed to some event involving CBRN agents (or influenza). The model estimates the number of people who 
may be expected to require medical treatment, as well as the number of anticipated fatalities due to the insult. 
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• Tool and Application, while not dealing directly with the models themselves, to 
describe oft-raised concerns of users regarding the applications that implement the 
model. 

The final briefing reviewed the consensus points developed by participants during the two days 

of the conference. 

This study was jointly sponsored by the Joint Science and Technology Office of the 

Defense Threat Reduction Agency (DTRA), the Biomedical Advanced Research and 

Development Authority (BARDA) of the US Department of Health and Human Services (HHS), 

and the US Army Office of the Surgeon General (OTSG) in its role as the US representative to 

the NATO CBRN Medical Working Party. 
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I. DEFINING THE ATTRIBUTES OF A CBRN HUMAN RESPONSE 

MODEL: CONSENSUS DEVELOPMENT CONFERENCE 

PROCEEDINGS  

Institute for Defense Analyses 

The purpose of this two-day conference was to develop consensus within the user 

community regarding the particular attributes that users felt should be included in the next 

generation of CBRN human response models. Prior to this conference, the IDA study team 

interviewed current and potential users of human response models within over 30 civilian and 

military organizations. Their answers were collected, analyzed, and presented at this conference 

as a starting point for discussions.  

The first set of presentations at the conference aimed to familiarize all members of the 

user community with existing models and tools that dealt with human response or conducted 

casualty estimation.  The second set of presentations, organized into sessions, presented in detail 

the points of consensus and divergence within the user community regarding specific human 

response model attributes, as discussed in the interviews. The final briefing reviewed the 

consensus points developed by participants during the two days of the conference. 

The sponsors of the IDA study were the Defense Threat Reduction Agency (Mr. Charles 

Fromer), the US Army Office of the Surgeon General (MAJ Kevin Hart), and the Department of 

Health and Human Services (Dr. Peter Highnam). 

Dr. Carl Curling, the study lead at IDA, opened the conference by presenting the agenda 

and objectives. 

Introduction to the Use of Human Response Models, Carl Curling, IDA 

In this presentation, Dr. Curling discussed the nature and purpose of human response 

models. In particular, he focused on the various questions that could be asked of human response 

models and the different ways that these types of models may be used. 

Human Response Models for DTRA, Charles Fromer, DTRA (S&T) 

Mr. Charles Fromer discussed the role of the Joint Science and Technology Office 

(JSTO) in the development of the information systems science and technology capability area. 

He discussed the different areas of technology pull, including battle space management, medical 

surveillance modeling and simulation, hazard and environmental modeling transport and 
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dispersion, and chemical and biological warfare effects on operations. He explained that the 

modeling effort is being sponsored by JSTO and brought back into the tech base in order to 

develop capability for biological, chemical, and radiation events, and eventually, toxic industrial 

chemicals and toxic industrial materials (TICs & TIMs). The aim is to maintain use of one 

edition among departments, so that addressing the same question results in the same answers 

interdepartmentally, inter-DoD, and internationally. 

Human Response Models for DHHS, Peter Highnam, DHHS (OPHEP) 

This presentation briefly introduced the Office of Public Health Emergency Medical 

Countermeasures (OPHEMC) and their two major activities – Project Bioshield and Avian 

Influenza planning. Dr. Highnam described his role as responsible for integrating modeling 

through a shared understanding of the problem and answer. He explained that subject matter 

experts are engaged at every level and integrated in both the planning and modeling efforts. 

Questions were asked regarding the role of the Veterans’ Administration in modeling 

discussions and the responsibility for evacuate/shelter-in-place decisions. Regarding the 

Pandemic Flu plan, Dr. Highnam indicated that the final version of the plan has not been released 

yet but is being developed in coordination with DHS and DoD. He described the MIDAS PanFlu 

model collection effort as a combination of subject matter experts and tools, resulting in realistic, 

nuanced answers. 

Regarding the incorporation of “worried well” populations into the models, Dr. Highnam 

replied that while it is not an immediate concern for an effectiveness determination, it has come 

up, particularly with regards to medication distribution discussions. 

Human Response Models for NATO, James Smith, Army OTSG 

This briefing, presented by James Smith of the Army’s Office of the Surgeon General 

(OTSG), describes OTSG’s roles and responsibilities for medical CBRN issues in NATO, the 

relevant NATO CBRN medical documents (Standardization Agreements (STANAGs) and Allied 

Publications)), and the role and structure of the NATO Standardization Agency (NSA).  The 

briefing also described in detail NATO’s cyclical development and approval process for 

STANAGs and Allied Publications. 

Current Models: Allied Medical Publication-8 (AMedP-8), Julia Burr, IDA 

Allied Medical Publication 8, Medical Planning Guide for the Estimation of NBC Battle 

Casualties, is an example of the application of human response models to casualty estimation.  

This document, published in nuclear, biological and chemical volumes, provides estimates over 
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time of casualties, fatalities and residual operational strength after NBC attacks against static, 

tactically deployed units.  The guide consists of a series of lookup tables showing the status of 

unit personnel over time, casualties and fatalities over time, and unit personnel categorized by 

injury or illness severity.   

Current Models: Nuclear, Biological & Chemical Casualty & Resource Estimation Support 
Tool (NBC-CREST), Gene McClellan, ARA 

Dr. McClellan discussed the background or basis of the tool, NBC-CREST and provided 

an overview of how this tool can be used in casualty estimation and medical planning.  The 

development of NBC-CREST originated at the US Army Office of the Surgeon General, but has 

since been transitioned to the Defense Threat Reduction Agency’s Nuclear Technology 

Directorate.  The purpose of this tool is to “enable advanced planning for medical operations in 

an NBC environment.”  ARA is currently working to update NBC-CREST for DTRA.  

 Sponsored by Eric Nelson, DTRA 
 Some capability to track civilians, but the same data and algorithms were used for them 

as is used for military, as a “simple bookkeeping of surrounding civilians”  
 Plans to include civilians? 

o Yes, but not well formulated 
o Census block data, land scan database were used 
o Takes no account of demographics 

 Incorporates DMSB Task Time Treater Files 
 Air Force (AF) and Marines have logistics supply numbers. 
 Different casualty estimations exist for Army ground forces than for AF pilots. 

System to Automate the Benchmark Rate Structure (SABERS), George Kuhn, LMI 

LMI is developing a tool, SABERS, for conventional casualty estimation. 

 Included discussion about the applicability of Vietnam era concepts for casualty rate 
estimation to present day operations. 

Medical Surveillance System (MSS), Rashid Chotani and Angel Fitzgerald, DTRA 

 Models are given TRL levels (3 and 6) 
 BMIST—SOF uses it now. 

Common User Database (CUD), Ellen Kavanaugh, DMSB 

 Version 1 delivered 1 December; it brings together Word and Access. 

Joint Operational Effects Federation (JOEF), Dave Hoffman, JOEF APM 

 Automated planning tool 
 Medical modeling includes human response and resources requirements determination 
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 Increment 1, before attack, deliberate planning and crisis planning (more M&S) 
 Increments 2 and 3, decision support before and after attack (incident response and 

consequence management for civilian agencies, DoD and coalition forces—more maps, 
tools, specific mention of CHART tool) 

 JOEF examines tasks is a manner similar to the USAF STAFFS model 
 JOEF has to interoperate with JEM, JMAT, DMML. 

Determining Human Response Model Attributes—Session 1: Interview Process, Carl 
Curling, IDA 

In this presentation, Dr. Curling discussed the method or process used by IDA to go 

about determining human response model attributes.  He briefly discussed the status of current 

human response models with the human response model in AMedP-8 as a specific example.  He 

discussed the drivers behind the task for each of the three sponsors—DHHS, DTRA, and Army 

OTSG.  He described the interview process for gathering attribute information from current and 

potential human response model users, and provided a summary of the results of this process. 

 It was noted in the discussion that “human response” as defined in this context is 
sometimes referred to as “human effects” 

 A request was made to add capability developers (e.g., JCIDS) to “users and uses” list. 

Determining Human Response Model Attributes—Session 2: USERS & USES Attributes, 
Deena Disraelly, IDA 

Ms. Disraelly presented the results of the attribute collection interview process pertaining 

to the Users and Uses of human response models. Various comments and suggestions were made 

by participants:   

 The model users listed in slide 3 are also applicable to the VA. 
 There was general consensus that the military operational users (slide 6) can be 

summarized by saying “command and flag level staffs.” In particular, attendees also 
recommended the incorporation of J-4. 

 There was a suggestion that WMD Civil Support Teams be added to the list of users 
(POC offered by Ellen Kavanagh). Also suggested was the incorporation of DSCA (the 
Defense Security Cooperation Agency) and Dr. Tom Hopkins at NDU. 

 There were suggestions to add to the list of civilian users the following organizations: 
FBI; VA (health, policy, and police divisions); Metropolitan Medical Response System; 
Civil Engineering. 

 There was agreement regarding the list of current models/applications that are used. 
 The lack of guidance (or perhaps discipline) at the interagency level or even DoD level 

for a specific model to be used consistently was noted. Furthermore, the importance of 
training and awareness for existing and new models was stressed. 

 Military operational users reach back to the experts because either they don’t have the 
expertise themselves, or because that’s what they’ve been told to do. 
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 Some other applications were mentioned: DSP for supply estimation; TML+ used to 
model capacity in Navy/Marines. 

 Some models are being used in the military for training/exercises. 
 Models can be improved to consider the effect of countermeasures and treatment. 
 Mr. Mahoney (CDC) noted that his group also mentioned natural disasters during the 

interview process. 
 There was lengthy discussion about the scope of human response models in this task.  

Particularly, are natural disasters within the scope?  Is resource determination with the 
scope? 

 There was discussion about some of the responses provided during the interviews (e.g., 
language issues, hurricanes) and how they relate to human response modeling. 

 There was a comment that in one interview, it took time for participants to understand 
that the questions pertained specifically to human response, not the resource modeling 
aspects, etc.  Other groups may have had similar difficulty and as a result indicated 
attributes which should not be in the scope of human response models. 

 In the viewpoint of the IDA study team, not all users can talk directly about the human 
response models, since they may not be knowledgeable about them, but what we can do 
as interviewers is understand their modeling needs, which may include understanding the 
modeling they do (and want to do) and issues of concern to them, which will include 
areas outside the direct scope of human response modeling. This information helps us 
understand them as users and their modeling needs, which we can then relate back to the 
human response component. 

Determining Human Response Model Attributes—Session 3: SCOPE Attributes-INPUTS, 
Carl Curling, IDA 

Dr. Curling presented the results of the attribute collection interview process pertaining to 

the Inputs for human response models. 

 There was discussion and disagreement regarding the inclusion of certain categories 
within the Agents parameter: 

o Should pandemic influenza be included in this task? (arguments were made for 
and against this) 

o Should naturally occurring and emerging infectious diseases be included? 
o Should explosives be included? (the general consensus appeared to be “no”) 
o Should hurricanes and other disasters be within the scope of CBRN human 

response models? (the general consensus here seemed to be “no”) 
 For the Exposure Routes parameter, participants agreed that the particular routes to be 

included in the model depended on agent, but should include more than just inhalation. 
Several additional points were raised: 

o The exposure routes are agent dependent (group generally agreed to this) and 
recommend prioritization of exposure route by agent. 

o Recommend the inclusion of “combined” as an exposure route 
o One participant stressed that EPA is no longer trying to pursue certain models (i.e. 

dermal) due to lack of valid data. 
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 Psychological/ “worried well” aspect is a human response and therefore should be within 
the scope of human response models. 

 There was agreement that the Population at Risk parameter be dynamic, scalable, and 
differentiable. 

 There was discussion on the importance of demographics and what demographics were 
significant; attendees generally agreed that they want to be able to differentiate certain 
groups in the population, but could not agree on which groups should be differentiable. 

 There was a recommendation that the group of model users help create a forum for 
prioritization and determination of data gaps. 

 There was agreement that in general parameters should be included where data is 
available. 

 For Medical Protection, prioritize countermeasures that are FDA-approved. 
 Attendees agreed to the consensus point that medical protection be modeled for all 

available items, and that associated behavior and compliance must also be considered. 
They stressed, however, that data may not exist, and that it is important to recognize this 
in the model. 

 Attendees agreed to the consensus point that technical detection and syndromic 
surveillance should be included when applicable. 

 Concern was raised regarding HIPAA and the inclusion of surveillance and medical 
detection into the model. Surveillance and medical detection results are inputs into the 
models, but the systems remain separate from the models, thus mitigating privacy 
concerns. 

 One attendee raised questions regarding “recovery as an endpoint.” Medical models 
allow for a modifiable definition of recovered, whereas in operational models that level is 
usually a set value. Ideas for the appropriate definitions of “recovery” could be passed on 
to DMSB for inclusion in Task Time Treater Files. 

Determining Human Response Model Attributes—Session 4: SCOPE Attributes- OUPUTS 
& TIME, Lusine Danakian, IDA 

Ms. Danakian presented the results of the attribute collection interview process pertaining 

to the Outputs and consideration of Time in human response models. Several comments and 

suggestions were made by participants: 

 A valid term must be used instead of “worried well.” 
o The suggestion was made to use “concerned public” or “highly sensitized 

population.” 
o In the report, it should be noted that “worried well” was mentioned repeatedly, 

even though participants knew the term was no longer valid. 
 Use “performance capability” consistently instead of “performance level.” 
 As an additional output category, include “location where people will report (clinic, 

hospital, stadium, etc.)”; this may help determine triage resource requirements. 
 Susceptibility/ vaccination status may be an additional filter for casualty type. 
 During the discussion of treatment requirements, the suggestion was made to tie in 

patient unit with code; additionally, exposure groups were recommended as a basis for 
grouping patients. 
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 Participants discussed the appropriateness of using “first-responders” as a term to 
include the military medical staff and installation response force. 

 Participants discussed the necessity for incorporating hazard/risk confidence 
assessments into the model. The question was asked whether users are willing to input 
their uncertainty in the inputs. The answer was both yes and no, depending on the user. 
The method of expressing risk was also discussed – “Commanders don’t want numbers; 
they want a low risk, a moderate risk, or a high risk.” Recommendations were made to 
use a SME panel to help determine confidence levels and to include confidence level 
expression as a user-selectable option. 

 Both time and time duration need to be considered in the models. 
 There was discussion about “chronic” and “delayed” time periods, and the need for 

defining these terms and many others up-front in the final report of this study (use 
“protracted” rather than “delayed”). Participants noted that in toxicology, “chronic” 
effects are defined as effects lasting seven years or longer. 

Determining Human Response Model Attributes—Session 5: METHODOLOGY & TOOL 
Attributes, Julia Burr, IDA 

Ms. Burr presented the results of the attribute collection interview process pertaining to 

the Methodology of human response models and characteristics of a Tool for these models.  

There was general agreement with the consensus points presented within these two topics.  

Several comments and suggestions were made by participants: 

 Combined effects need to be included into methodology. 
 Documentation should be readily available for all aspects of the methodology. 
 Criteria need to be established for the “well-documented” attribute on the list. 
 Underlying algorithms should be made available to interested users. 
 Default scenarios should be included as a training tool. 
 Outputs should be saved in a repository by the tool (lifecycle management of outputs) to 

be able to recreate results. 

Determining Human Response Model Attributes—Session 6: Way Ahead, Carl Curling, 
IDA 

Dr. Curling discussed the way ahead for this study.  He presented lists of military and 

civilian user community representative that have been interviewed by the IDA study team to 

date, and those that will be potentially interviewed in December and January.  He also presented 

a timeline for the continuation and completion of the study.  Dr. Curling requested input from 

conference attendees for a prioritization for organizations that had not been interviewed to date. 

The group attempted to prioritize the military list only, since the civilian community was not 

well-represented at the conference: 

 Military first priorities include CSTs and Marine Corps senior operating force surgeon at 
one of our interviews. 
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 During the meeting, LtCol Gillen, USAF, scheduled a Model Attributes Discussion with 
representatives of the Air Force. 

 Additional priority should be given to the following organizations: NORTHCOM, 
STRATCOM, and TRADOC. 

 Discussion occurred about whether NDU and school houses, customers of the product, 
should be considered high priority interview candidates 

o TRADOC published a report that the Army did not concur with. Need to get them 
engaged in this effort, too.  

o Some others thought that TRADOC shouldn’t be at the top of the priorities list 
 The final report of the study should include a comment about the significance of the latest 

agent fate within the modeling process, so that it could be obtained from DTRA.
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2.  Medical Surveillance System (MSS) – Briefing  
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