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Abstract

The 2006 Academic Emergency Medicine Consensus Conference discussed key concepts within the field of
surge capacity. Within the breakout session on research priorities, experts in disaster medicine and other
related fields used a structured nominal-group process to delineate five critical areas of research. Of the 14
potential areas of discovery identified by the group, the top five were the following: 1) defining criteria and
methods for decision making regarding allocation of scarce resources, 2) determining effective triage pro-
tocols, 3) determining key decision makers for surge-capacity planning and means to evaluate response ef-
ficacy (e.g., incident command), 4) developing effective communication and information-sharing strategies
(situational awareness) for public-health decision support, and 5) developing methods and evaluations for
meeting workforce needs. Five working groups were formed to consider the above areas and to devise
sample research questions that were refined further by the entire group of participants.
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urge capacity is arguably one of the most impor-
tant areas of research endeavor for catastrophic
events. Sound preparation and appropriate re-
sponse to major events are dependent on reliable scientific
underpinnings. As pointed out by Kelen and colleagues in
this issue, the components of daily surge have become rel-
atively well-known, and research techniques in the field
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have evolved.! In contrast, the components of extraordi-
nary surge are not well delineated, and their complex
interactions remain largely unknown. This breakout
session of the 2006 Academic Emergency Medicine
Consensus Conference on the science of surge thus was
charged with determining a prioritized research agenda
applicable to the spectrum of daily and extraordinary
surge.

METHODS

The breakout session followed a structured format. All
participants who registered for the consensus conference
were invited to join the Research Priority breakout ses-
sion if they had an expressed interest in the topic.
Participants were solicited by e-mail. Enrollment in the
breakout group was limited initially to the first 15 partici-
pants. Because of strong interest at the session, an addi-
tional 15 participants were permitted to join the group
on the day of the session. Stated goals of the group were
to define key research-priority areas relevant to surge ca-
pacity and to define specific research objectives and ques-
tions within each of the selected priority areas that could
be addressed by well-designed studies.

The session moderator (RR), assistant (EH), and scribe
(CK) developed a preliminary working list of surge-
capacity research topics before the session. This list
was generated by first identifying relevant topics from
two independent literature reviews of PubMed and Goo-
gle Scholar that were performed by two of the authors
(EH and CK). Search terms included combinations of
surge, surge capacity, disaster, and overcrowding. The
moderator also sent a request to each of the invited
speakers from the surge conference to describe up to
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Projects/Research Questions

1A Guidelines for decisions

1B Behavioral responses

1C Bed availability decision making
1D Bed availability and outcomes
2A Triage protocol adequacy

2B Augmentation of triage systems
2C Communicating triage strategies
3A Leadership composition

3B Optimal decision making

3C Leadership change

3D Decision tools

4A Communication standards

4B Synchronizing communication
4C Communication failures

5A Credentialing systems

5B Evaluating workforce

5C Training models
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Figure 1. Feasibility and fundability of suggested research areas. A rank of 1 implies most fundable, most feasible, with the

highest ranked projects highlighted by the circle.

five research topics or questions pertaining to routine
surge capacity, extraordinary surge capacity, or both,
that in the speaker’s view were the most important prior-
ity areas for further research. A list of 25 research topics
was compiled by these methods. Subsequent review by
the moderator (RR) and conference chair (GK) was per-
formed to cull and collapse redundant topics. A prelimi-
nary working list of 11 priority research topics areas
thus was generated.

After ascertaining participant research expertise, the
breakout session was divided into two components:
group discussion and modification and ranking of a
research priority list by using the nominal-group tech-
nique? to reach consensus, and development of specific
research objectives and questions in each of the top five
research-priority areas.

The working list of research topic areas was reviewed.
The descriptive language of each topic area was modified
by group discussion. Session participants were afforded
the opportunity to provide additional topic areas for in-
clusion, which were identified through either the educa-
tional sessions or individual experience. A vote was then
taken whereby participants anonymously rank-ordered,
according to conceptual importance, the five highest pri-
ority topics for further research. Twenty-six members of
the breakout session participated in the voting.

Voting participants were then subdivided into five
working subgroups, corresponding to the five highest
priority research areas. These small groups, each includ-
ing a minimum of four participants, were given 30 minutes
to detail up to five important research objectives or ques-
tions under the priority topic heading. Breakout groups
were advised to develop specific answerable questions
within the broader research priority areas as feasible.

After the conference, a brief electronic survey was sent
to four leading emergency-medicine researchers (includ-
ing the two co-chairs of the conference) who have estab-

lished track records of extramural funding relevant
to surge. This group was asked to score each of the
research topics according to two additional criteria: feasi-
bility for directed research, and fundability, or likelihood
that a project would be underwritten. Feasibility and fund-
ability were each ranked on a scale of 1 to 5 (1 being the
most feasible, and highest likelihood of attracting funding,
respectively), with only whole-number responses possi-
ble. Projects ranked the highest according to these criteria
were identified (Figure 1).

RESULTS

Thirty-six participants were included in the broad dis-
cussion. The majority were from academic university
emergency departments (EDs), with all major geographic
regions of the United States represented. Listed ranks of
participants were approximately equally distributed be-
tween assistant-, associate-, and full-professor appoint-
ments. Representation also included university faculty
from schools of engineering, health services, pharmaceu-
tical services, civil and environmental engineering, medi-
cal informatics, and public health. In order of most to
least frequently cited, areas of specialty expertise noted
by the group included disaster management, emergency
medical services (EMS) planning, operations, informatics,
and infectious diseases.

Group discussion led to terminology refinement of the
11 topic areas and addition of three new topics. The final
list of 14 research topic areas appears in Table 1. The
group also reached consensus regarding several underly-
ing themes that were deemed particularly important to
consider in establishing a research agenda for surge.
These included the need to address issues of social justice
and costs when developing research and policy; the need
to design and use information systems that are accessible
and standardized for all users in a wide range of locations
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Table 1

List of 14 Research Topic Areas, Identified and Prioritized by the Group

command).
(e.g., interagency communications).

performance.

7. Applying information management and technology.
and socioeconomic barriers to implementation.

9. Defining primary ethical issues in surge planning.
10. Applying lessons from industry.

13. Defining key legal issues.

1. Defining criteria and methods for decision making regarding allocation of scarce resources and the transition (breakpoints) from
individual to population-based care, with attention to differential requirements of contained versus widespread events.

2. Developing best-practice methods and guidelines for triage protocols, with emphasis on applicability to different types of high-
consequence events (e.g., pandemic influenza vs. bombing incident).

3. Determining key decision makers for surge-capacity planning and response and methods for testing their efficacy (e.g., incident

4. Developing effective communication and information-sharing strategies (situational awareness) for public-health decision support
5. Developing methods and alternatives for meeting workforce needs, including training of personnel and evaluating or reporting

6. Defining key components of surge capacity (e.g., pharmaceuticals, hospital beds, laboratories), their relative importance, and the
impact of increasing investments in one area relative to others for event preparedness.

8. Determining cost-effectiveness of different surge strategies, with consideration given to payment and reimbursement methods

11. Understanding crossover and linkages between daily surge and high-consequence-event surge.
12. Establishing best practices for maintaining current standards of emergency care (e.g., use of alternative treatment venues) while
limiting potential impact of the event (e.g., infectious agents).

14. Operating under novel non-evidence-based scenarios and conditions.

(e.g., academic and community hospitals, clinics, labora-
tories, public health departments); the need to develop
methods and appropriate settings for empiric versus
consensus research; and the need to continue discussion
regarding whether research priorities for daily versus
high-consequence surge should be considered distinct,
or as part of a continuum. The majority felt that for pur-
poses of the task at hand (ranking research priorities), it
was appropriate to consider daily and high-consequence
surges on a continuum.

Scores for the 14 topic areas ranged from 2-19, with a
median of 8.5. The five leading scores were 19, 14, 12, 10,
and 10, and appear as the first five items on Table 1. Each
of the five working groups had a leader verbally present
three to four research objectives or questions to the
entire group. Wording of the objectives and questions
was clarified by consensus (Tables 2-6). Final wording
of each objective or question was modified by the au-
thors to maintain consistency of form, without changing
content. Mean scores for feasibility and fundability, as
ranked by the funded experts, appear in Tables 2-6.
Projects ranked the highest according to feasibility and

fundability criteria are graphically represented by the cir-
cle (nonstatistically derived) in Figure 1.

DISCUSSION

Topic 1 (Table 2)

Identification of criteria and methods for defining the
breakpoints at which an ED, hospital, or medical system
is overwhelmed and can no longer function under usual
operating conditions, was perceived as the most impor-
tant area in need of investigation. As noted by Kelen
and colleagues! in this issue, there is a growing body of
research in this arena with respect to daily ED surge,
drawing largely from operational engineering, with a
new set of methodologies and standards evolving.®™
However, the need remains for well-defined metrics
and methods for research in catastrophic surge.

We could identify no body of literature that describes a
consistent approach for developing standards and pro-
cesses for decision making in catastrophic surge. Most
of the publications that address these issues are qualita-
tive and are based on either expert opinion or consensus.

Table 2

Objectives and Questions Identified by the Breakout Group for Topic 1, including Feasibility and Fundability Scores*

Four Specific Objectives and Questions Identified

Feasibility (=SD) Fundability (=SD)

international events or qualitative survey of decision makers.

health care system outcomes.

A. To develop evidence-based guidelines for optimizing hospital decision making on when
to ask for help. Suggested methods: simulation modeling or semistructured surveys.

B. To develop improved understanding of predicting behavioral responses in overcrowding
and major disasters. Suggested methods: retrospective evaluation of data from

C. To determine the impact of specific types of decisions made and the ability to open beds.
D. To determine whether increasing bed availability independently improves patient or

2.0 (£1.2) 3.0 (£1.4)
1.5 (£0.6) 1.8 (£0.5)
3.0 (£1.4) 3.0 (£1.4)
3.0 (£1.4) 3.0 (£1.6)

1, best score; 5, worst score).

* Feasibility and fundability scores derived from survey of four leading funded experts, including cochairs of surge conference (mean scores provided;
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Table 3

Objectives and Questions Identified by the Breakout Group for Topic 2, including Feasibility and Fundability Scores*

Three Specific Objectives and Questions Identified

Feasibility (£SD) Fundability (+=SD)

existing triage systems.

community at large.

A. To determine whether existing triage protocols are designed to adequately handle mass
casualty and pandemic events (and if not, how can they be modified).
B. To determine how community resources can best be mobilized to support or augment

C. To define best methods for effectively communicating alternative triage strategies to the

1.5 (£0.6) 2.0 (+0.8)
2.0 (£1.4) 1.5 (+0.6)
2.0 (£2.0) 2.0 (£1.2)

1, best score; 5, worst score).

* Feasibility and fundability scores derived from survey of four leading funded experts, including cochairs of surge conference (mean scores provided;

A few reports have adopted simulation or modeling
methods initially used to study daily surge.®® The limited
empirical research that exists includes survey analysis as
well as operational modeling, such as the article by Hick
and O’Laughlin proposing a concept of operations for
triage of mechanical ventilation during an epidemic.°

This breakout group identified the following to create
objectives and questions:

1. Research directed toward optimizing decision making
has been conducted by using simulation modeling in
nonmedical settings (e.g., earthquake and flood pre-
paredness)'"?2 and offers the advantage of flexibility
and portability, because a range of variables can be ma-
nipulated and studies can be performed in different set-
tings. Crude simulations recently have been developed
for improving response preparedness to an infectious-
disease outbreak (e.g., severe acute respiratory syn-
drome).'®1* As the field of simulation research evolves,
potential utility for addressing decision-making issues
relevant to catastrophic surge should be addressed
but will require input from multidisciplinary teams of
experts from a wide range of fields, including informat-
ics, public health, and psychology. Survey studies, al-
though having inherent limitations, also may be useful
for research in decision making because they can pro-
vide data that may not be retrievable by other means
(e.g., retrospective survey evaluations of Katrina)'®
and can be used to provide crude assessments of the
workings of complex disaster plans.'®

2. The importance of understanding human behavioral
response in surge is gaining increased attention. A
recent study found that nearly 50% of local health
department workers would not report to duty during
a pandemic,!” which raises important issues for surge
preparedness and demonstrates the benefit of this

line of inquiry. Similarly, postevent surveys of health-
care workers in disaster settings have yielded critical
data for guiding future decision making in disasters.'®
Further development of these methods and lines of
investigation is required.

3. Studies describing the relationships between the
impact of specific types of decisions, decision making
at various levels in the hospital, and bed availability
have been well described. Few systematic studies
were identified that evaluate whether increasing bed
availability impacts individual patient or larger popu-
lation outcomes, but this deserves further attention.

Topic 2 (Table 3)
Disaster triage remains a broad and ill-defined field for
scientific inquiry. Review of the literature reveals several
areas of ongoing discussion.!® Of particular concern, sev-
eraltriage protocols exist, but few have been systematically
evaluated. Ofthose that have been tested, none have under-
gone outcomes-based assessment to determine whether
use of the system improves patient outcomes.'®2* Further,
no specific evidence exists to demonstrate that triage, as a
general concept rather than a specific model, changes pa-
tient outcomes.’® Disagreement continues regarding who
should perform primary triage (e.g., physicians, nurses,
out-of-hospital providers), and what the most relevant
initial outcome measure should be (e.g., tagged patients,
geographically separated groups of patients).2>2°
Existing triage methodologies tend to be one-size-fits-all
in nature, with some trauma-only methods that are based
on decades of previous work but not yet proven.?* Al-
though there is controversy regarding the applicability
and feasibility of population-targeted triage systems (e.g.,
for pediatric patients, chemical-weapons victims, or bio-
logical-weapons victims), critical review of commonly
used systems demonstrates that some triage-system

Table 4

Objectives and Questions Identified by the Breakout Group for Topic 3, including Feasibility and Fundability Scores*

Four Specific Objectives and Questions Identified

state, and federal levels.

decision making.

A. To define the composition of the current key leadership in planning at local, regional,
B. To determine optimal group composition and characteristics for effective leadership
C. To define whether and how decision leadership should be changed on the basis of

incident and optimal methods of integrating decision makers.
D. To identify best tools for assessing effectiveness of decision making.

Feasibility (+SD) Fundability (+SD)
1.3 (+£0.5) 4.0 (+£2.0)
2.0 (+£0.8) 3.8 (£1.0)
3.0 (+0) 3.8 (£1.3)
2.7 (£1.5) 3.7 (£1.2)

1, best score; 5, worst score).

* Feasibility and fundability scores derived from survey of four leading funded experts, including cochairs of surge conference (mean scores provided;
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Table 5

Objectives and Questions Identified by the Breakout Group for Topic 4, including Feasibility and Fundability Scores*

Three Specific Objectives and Questions Identified

Feasibility (=SD) Fundability (+SD)

systems are most robust (within or across hospital systems).
content and delivery.

which systems can be put in place to avert them.

A. To define required standards for communications systems and to determine which
B. To determine which methods most effectively achieve synchronization of communication

C. To determine which outcomes are associated with communication failures as well as

1.5 (£1.0) 3.0 (+0.8)
2.5 (£1.3) 2.5 (£1.3)
2.3 (£1.5) 2.0 (£0.8)

1, best score; 5, worst score).

* Feasibility and fundability scores derived from survey of four leading funded experts, including cochairs of surge conference (mean scores provided;

components are likely to fail on the basis of differences in
physiological baselines and patient presentations, which
cannot be extrapolated from trauma scores.*® Although it
remains unclear whether a universal system should be pur-
sued, various system components have been tested and
been shown to have differential input (briefly ignoring
the underlying lack of evidence that the overall triage score
itself has specific value).?>3! Particular components that
appear promising include analysis of heart-rate variance
and the Glasgow Coma Scale motor component.3?3*
Focused Assessment with Sonography for Trauma ultra-
sound and respiratory rate appear to be less effective in
assisting with triage.®

The majority of triage research studies that prioritize
patient transport involve the underlying assumption
that all surviving patients will eventually be taken to treat-
ment facilities. Recently, studies have begun to emerge
that take into consideration issues of scarce resources in
austere conditions.’®® Alternate systems of triage may
be needed to work in conjunction with alternate standards
of care.®”

Planning for triage contingencies needs to be consid-
ered across the range of patient care providers and
locations, rather than just the out-of-hospital arena. Hos-
pitals and alternative care sites need to be involved in
such planning.

Finally, the literature shows that in-hospital triage
systems currently have poor agreement regarding triage
category definitions, evaluation methodologies, defini-
tions of “inappropriate use” based on triage level, and
outcomes criteria.*®*° It will remain difficult to evaluate
in-hospital triage without better agreement and consis-
tent terminology across systems.

This breakout group identified the following to create
objectives and questions:

1. It remains unclear whether existing triage protocols
are adequate to handle mass-casualty and pandemic
events. It appears likely that modifications may be re-
quired, particularly for non-conventional (non-trauma)
casualties. Research in this field is nascent.

2. Community-based resources for disaster triage and
treatment often arise spontaneously in the wake of
cataclysmic events. The few studies of this phenome-
non appear to indicate that training and organization
of community resources before disasters may prove
beneficial, although outcomes-based evidence is
lacking.

3. It is unclear whether the public will support and un-
derstand triage and treatment techniques that are
based on alternate standards of care. Effective com-
munication to the public relies on the underlying
assumption of acceptance and support.

Topic 3 (Table 4)

Effective decision making, particularly at the leadership
level, is essential to the success of any response. As de-
fined by the Task Force on Quality Control in Disaster
Medicine of the World Association for Disaster and Emer-
gency Medicine, effectiveness “relates to how closely the
output matches the specified goal.”*! Thus, determining
effectiveness, at its core, must address the challenge of es-
tablishing objective measures to which decision-making
performance can be compared.

Defining the current key stakeholders at the local, state,
and federal levels is important to determine whether
additional collaborative partnerships, perspectives, or ex-
pertise (from either medical or nonmedical participants)
would aid in the decision-making process. Efforts should
be made to delineate ideal representation and individual
leadership characteristics on surge-capacity committees.

Table 6

Objectives and Questions Identified by the Breakout Group for Topic 5, including Feasibility and Fundability Scores*

Three Specific Objectives and Questions Identified

Feasibility (£SD)  Fundability (+SD)

Volunteer Health Professionals Plan vs. other systems.

exercises the best way?

A. To define best methodologies for credentialing, activating, and mobilizing medical and
other volunteers. Evaluate use of Emergency System for Advance Registration of

B. To define best models for evaluating workforce preparedness. In particular, are drill

C. To determine which models are best suited to educate, train, and effectively
communicate with workforce to optimize responses to specific outbreaks.

1.3 (£0.5) 2.3 (+£1.0)
2.0 (£0.8) 1.5 (+0.6)
2.3 (£1.0) 1.8 (+£1.0)

1, best score; 5, worst score).

* Feasibility and fundability scores derived from survey of four leading funded experts, including cochairs of surge conference (mean scores provided;
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For specific types of incidents, the disaster-management
team composition and integration of decision makers
should be carefully examined to enhance cooperation
and coordination at all tiers.*>*3

Lessons learned regarding decision making through
exercises and simulations are well documented.***> An
evidence-based review of outcomes from scenario-
based exercises and actual disaster experiences may
crystallize expert consensus as to what is meant by op-
timal decision making. Defining this could serve as a
basis for extrapolation of criterion standards to guide
implementation of certain practices (e.g., quarantine) at
given times.

Evaluation on the basis of objective measures is re-
quired to determine effectiveness of decision making.
Several standardized tools relevant to assessment of deci-
sion making and incident command have been developed
and applied, but none have been validated.*®**” Although
measures of effectiveness for incident command and re-
sponse have been proposed, direct evaluation of decision
making, as reflected by incident-command system perfor-
mance, remains elusive.*85°

This breakout group identified the following to create
objectives and questions:

1. Key leadership for surge-capacity planning and re-
sponse varies by locality and is generally not well de-
fined. Unclear jurisdictional authority or mandates can
render the decision-making process ineffective. The
composition of the key leadership of decision-making
groups needs to be clarified and optimized by using
scientific approaches. In addition, specific roles within
a unified incident-command system structure should
be clearly identified.

2. Although individual decision makers must maintain the
flexibility to respond to different situations, no studies
have suggested how leadership should be adapted in
response to various types of events. Very little evidence
exists regarding best practices for integration of deci-
sion makers into the response effort.

3. Almost no objective measures or tools for evaluation
of decision-making effectiveness exist. Further re-
search should be aimed at development of validated
tools and methods for assessment of decision-making
effectiveness.

Topic 4 (Table 5)
The success of medical operations during disasters fre-
quently depends on the ability of the communications in-
frastructure to perform under the unique conditions and
stresses imposed by austere circumstances. Review of
the literature reveals that the everyday communications
infrastructure is subject to failure, whether through
physical damage or systems overload, particularly during
disasters evolving over a short period.®’®® Redundancy
of communications systems, whether through additional
channels and frequencies, backup equipment, alternative
modalities such as amateur radio operators, or a combi-
nation of these, can help alleviate the likelihood of com-
munications failures.>*>°

Standards for disaster communications, even at basic
levels such as a unified nomenclature for disaster termi-
nology, are lacking.’® Research into methods of disaster
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communications are hampered by inconsistent terminol-
ogy and variegated definitions.

Management of patient information is of critical impor-
tance during disasters. Methods for secure collecting,
storing, and sharing of patient data may involve personal
digital assistants, wireless Internet applications, use of
preprinted bar-coded data-collection systems, deploy-
ment of global positioning system equipment, and use
of geographic information systems.>” 3

Interagency communications remain an area of con-
cern. Joint interoperability standards may ease commu-
nications between various agencies providing mutual
aid, patient-care response, and force protection. In addi-
tion, public-health departments need to be afforded a
larger role in disaster preparedness and response.®*

Communications between authorities and the public are
undergoing study. In particular, the timeliness, content,
and delivery of health-risk communications, especially to
vulnerable populations, require better understanding to
assist in the mitigation of disaster effects.®>%8

This breakout group identified the following to create
objectives and questions:

1. Currently, no specific standards for disaster communi-
cations systems exist. Several case reports of particular
systems can be found, but there is no widely accepted
rubric that may be used to comparatively evaluate
them.

2. Synchronization of communication content and deliv-
ery, or coordination of authoritative communication
between incident command, joint operating agencies,
and the public, is a fairly recent area of study. Little
research exists to support particular methods and
techniques of disaster health-risk communication.

3. Disaster communications failures have been reported
in many disasters, but little research has been con-
ducted to determine the underlying causes of commu-
nication failures or to evaluate preventive methods.

Topic 5 (Table 6)
A critical component of health care surge capacity is repre-
sented by the workforce that is relied upon to respond to
increased system demands. Workforce requirements are
complex, withissuesranging from credentialing, activation,
and mobilization to education, training, and evaluation.

Standards for disaster preparedness outlined by the
Health Resources Services Administration (HRSA) in-
clude a critical benchmark (standards 2-4) relating to
the development of systems that enable advance registra-
tion and credentialing of volunteer health professionals
during a declared emergency.’® As defined by HRSA,
the Emergency System for Advance Registration of Vol-
unteer Health Professionals (ESAR-VHP) represents an
electronic database of health care personnel who may
be called upon to offer assistance in an emergency and
must include registration of health volunteers, designa-
tion of resource types, and emergency verification of
identity, credentials, and qualifications of the volun-
teers.” The function of such systems, as compared with
other methods for registration, activation, and mobiliza-
tion of volunteers, has not been studied.

Steps must be taken to ensure that the health care
workforce is well trained to respond to a multitude of
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threats.”? Currently, disaster drills are viewed as the
criterion standard in assessing workforce preparedness.
Although drills have been demonstrated as effective in
enabling workers to gain familiarity with disaster proce-
dures, identify problems in response, and apply lessons
learned, the collective evidence remains sparse. A recent
evidence-based report showed that although a relatively
small number of studies suggest that disaster drills can
be effective in training hospital staff, fewer still have ad-
dressed other training modalities, such as tabletop
exercises and technologically based interventions.”?

Although a number of frameworks have been pro-
posed and implemented, including competency-based”>"®
and gaming approaches,® ideal models for education,
training, and communication with the workforce remain
to be identified. Objective evaluation is essential to gauge
workforce preparedness. However, existing standard-
ized evaluation tools have not been validated, and long-
term outcomes have not been assessed.

This breakout group identified the following to create
objectives and questions:

1. Although registration systems appear to facilitate de-
ployment, research should be directed toward determin-
ing effectiveness of Emergency System for Advance
Registration of Volunteer Health Professionals Plan ver-
sus other potential methodologies for credentialing,
activating, and mobilizing the volunteer workforce.

2. The effectiveness of all types of disaster-training activ-
ities, particularly alternatives to drill exercises, should
be explored rigorously.

3. Limited evidence exists regarding ways to most ef-
fectively educate, train, and communicate with the
workforce in optimizing response to emergency
events, including mass-casualty incidents and specific
outbreaks. Further work in developing validated eval-
uation tools is warranted.

CONCLUSIONS

Unlike research related to daily surge-capacity issues, re-
search pertaining to surge capacity during extraordinary
circumstances remains in its early stages. Encouraging
attention has been turned to developing the scientific
underpinnings of preparedness and response. Five key
areas worthy of immediate attention were identified by
using the nominal-group technique.? These included the
following: 1) decision making in allocation of scarce
resources; 2) determining effectiveness of triage tech-
niques; 3) identifying effective decision-making para-
digms; 4) developing reliable communication strategies;
and 5) determining best means for preparing, training,
and evaluating the workforce.

The authors thank Kuanfu Chen, MD, and Celeste Quianzon,
MD, for their invaluable help, at the conference and in the prep-
aration of the manuscript.
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