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Theoretical Constructs
Analysis/Critique of knowledge
Modeling and Simulation
Applet Development
Clinical Experimentation to Augment Surge



One of 37 associated target capabilities of the Nat Prep 
Goals

HSPD 21 major focus

IOM Major Focus

DHS JAWG Major Focus



Surge Area Literature

Health System +++++

Public Health ++

Community +

First Responder +

Supply Chain Dynamics +++++

Morgue 0

Specialty Service (PC) 0

Communications +++

COOP +++++



Webster’s:  “…rise suddenly to an excessive or abnormal value”

Health Care system’s ability to expand quickly to meet an increased demand for 
medical care in the event of bioterrorism or other large‐scale public health 
emergency (AHRQ)

Components necessary to care for sudden...increase in patient volume that 
exceeds current capacity. (Shultz and Koenig)

Additional capacity to deal with sudden unexpected upturns in demand (D. 
Hafling)

Ability to provide adequate medical [resources] during events that exceed the 
limits of normal infrastructure of an affected community (Barbera and Macintyre)

Ability to manage sudden, unexpected increase…severely challenge or exceed 
current capacity…. (Hick AEM 2004; 253)



Webster’s:  “…rise suddenly to an excessive or abnormal value”

Health Care system’s ability to expand quickly to meet an increased demand for 
medical care in the event of bioterrorism or other large‐scale public health 
emergency 

Components necessary to care for sudden...increase in patient volume that 
exceeds current capacity. 

Additional capacity to deal with sudden unexpected upturns in demand

Ability to provide adequate medical [resources] during events that exceed the 
limits of normal infrastructure of an affected community)

Ability to manage sudden, unexpected increase…severely challenge or exceed 
current capacity…. 



Dimension NCHS AHRQ GAO APIC JCAHO
CDC/

 NPS
CDC/

 SV

Response Plan √ √ √ √ √ √

Surge Capacity √ √ √ √ √

Incident Mgmt √ √ √ √ √

Educ & Training √ √ √ √ √ √

Surveillance √ √ √ √

Communications √ √ √ √

Security √ √ √ √

Logistics √ √

Integration in CEP √ √ √ √ √ √

Dimensions of Preparedness Measured By Surveys



Instrument & 
Purpose Developer Type Target Items Mode
BT & MC Preparedness NCHS Generic Hospital 83 Self

BT Preparedness AHRQ Generic HC 
facility

213 Self

BT Preparedness GAO Generic Hospital ? Self

MC Checklist APIC Generic HC 
facility

252 Self

Hospital Integration JCAHO Generic Hospital 57 Self

NPS Preparedness CDC NPS 
specific

Pub 
Health

125 Self

Smallpox Vaccination CDC Incident 
specific

Pub 
Health

36 Self

Characteristics of Existing Surveys



The Joint Commission (JCAHO)

have urged

“. . . an agreed-upon set of units,
or measures, of surge capacity at the 
federal level or, at the very least, at the 
state level . . .”

 
for facility-based surge 

capacity

Health care at the crossroads: strategies for creating and sustaining
community-wide emergency preparedness systems. Joint Commission on Accreditation of Healthcare Organizations:  2003. Available from: URL: 
http://www.jcaho.org/about+us/

 

public+policy+initiatives/emergency_preparedness.pdf

http://www.jcaho.org/about+us/
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System Space Staff Supplies

Planning Facilities Numbers Biologics
Community Infrastructure     Medical Care Capability/Skill Set Respirators
    Government     Storage Expertise PPE
    Informal Networks     Laboratory Stamina Standard Supplies
Public Health     Mortuary Psyche Food and Water
Incident Command     Housing of Staff
   All Levels
   HEIC Quality
Regional Co-operation     Size
  Multiagency     Capability
  Interhealth System
Communications &
Information Flow
Supply Chain Distribution
EMS/First Responders
Continuity of Operations
Cyber Security

(Kelen & McCarthy, AEMJ: 13:1089-)

Challenge: To determine key 
elements and means to measure



Surge: ≈ Volume*Time*Complexity (R. Claypool)

Volume Rate, Time, Resource Demand

Capacity:  System, Space, Staff, Stuff
(Barbish)

Response Capability (relates the two) 
(Kelen & McCarthy)



Surge Response Capability
Maximized Available Resources

Resource Demand

Surge Capacity
Surge

System(Integrity)

 

* Space(size * quality)

 

* Staff(numbers * skill)

 

* Supplies(volume * quality)

Event(type * scale * duration)

 

* Resource(demand * [consumption + degradation])

=  Planning *

=  Planning *

= Planning *

Figure 1.  Functional Relationship of Surge Response Capability to 
Surge Capacity and Surge

Note that Planning, which is actually a System component, is shown as a major 
variable to emphasize its importance.

(Kelen & McCarthy, AEMJ: 13:1089-)



World 
 
Surge 

 
Model

 Brookings

J. Epstein, Brookings Inst.



300 Million Agent Based  Biothreat Modelling

J. Epstein, Brookings Inst.
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Plume Agent Modelling
J. Epstein (Brookings), Bharat Soni UAB)

Plume Model Surge
J. Epstein; Brookings
B. Soni:  UAB
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Group @ FAMU and FAU





Kelen:  Lancet 2006;368:1984-90



3 Hospital System
1680 beds
Random Selection of 
50 units
Followed for 3d for CI

Kelen:  Lancet 2006;368:1984-90
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Rothman, AEMJ 13:1160-68

SAEM Consensus Conference, May 2006



My Opinion

Metrics
Situation 
Awareness
Supply Chain 
Altered Stds of 
Care
COOP
Evacuation

Rothman, AEMJ 13:1160-68
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