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1. Introduction

The 2010 Haiti earthquake was a catastrophic magnitude 7.0 earthquake, with an epicenter near the town of Léogâne, approximately 25 km (16 miles) west of Port-au-Prince, Haiti's capital. The earthquake occurred at 16:53 local time (21:53 UTC) on Tuesday, 12 January 2010. By 24 January, at least 52 aftershocks measuring 4.5 or greater had been recorded. As of Feb. 12, an estimated three million people were affected by the quake; the Haitian Government reports that between 217,000 and 230,000 people had been identified as dead, an estimated 300,000 injured, and an estimated 1,000,000 homeless. The death toll is expected to rise. They also estimated that 250,000 residences and 30,000 commercial buildings had collapsed or were severely damaged.

It soon became readily apparent that one of the many problems facing the response and recovery efforts was the real-time identification of health facilities and their capabilities in the affected region.  Although many volunteer organizations including Haitian and U.S. Federal agencies, Non- Profit and Faith based organizations, Vendors and individuals attempted to consolidate and distribute information there seemed to be a lack of a coordinated effort.  The Interagency Haiti Health Facilities Working Group (IHHFWG) was established to address these issues.
In addition to overarching coordination of information the IHHFWG determined to establish three Technical committees to address the following issues:
· Data cleansing/normalization

· Unique Identifier structure for each Health Facility

· Information Exchange methods
The IHHFWG Information Exchange Technical Committee (IETC) was established to address the Information Exchange Methods for disseminating Health Facility information in a structured format.  This initial findings of this committee determined that utilizing established existing standards was the soundest method for rapid deployment. By focusing on existing international standards, a drastic reduction in development and implementation time for the messaging partners will occur.   After review the committee determined that the OASIS (Organization for the Advancement of Structured Information Standards) HAVE (Hospital AVailability) was the best candidate for message exchange.
OASIS is a not-for-profit consortium that drives the development, convergence and adoption of open standards for the global information society.  HAVE 1.0 is a widely used fully implemented mature data standard design with a focus on Hospital Availability Status and Report messages.
In order to meet the needs of the systems intended to consume these messages, it has been determined that a HAVE Haiti Profile will need to be developed to extend the HAVE XML standard for receipt and consumption by the Haiti Response/Recovery exchange partners.
1.1. Purpose
The purpose of this document is clearly define the extensions needed to enhance the HAVE standard for use by any systems/exchanges involved in the Haiti Response/Recovery effort.  This document is for the Technical Implementers and does not address the overarching business requirements and decisions reached by the IHHFWG.  This document will provide a technical roadmap for implementation of those decisions.

1.2. Summary Findings

The following presents possible decision factors against notional options.  These factors are INCOMPLETE AND PRELIMINARY, pending input from the Interagency Haiti Health Facilities Working Group (IHHFWG). 
XML Profile Definition

Note:  The primary purpose of an XML Standard is to help disparate information systems share structured data.  The term “consume” refers to receiving system “receipt and understanding” of an XML message, but not necessarily the processing of data received.
In order to meet the needs of the devices intended to receive alerts and warnings in a standard, recognized, format it has been determined that an HAVE Haiti Profile HAVE Haiti Profile may need to be developed to constrain the robust XML standard for simplicity and into a manageable size for meeting unique device and media requirements for transport and consumption.  
The WC3 defines an XML Schema as follows:

An XML Schema is a description of a type of XML document, typically expressed in terms of constraints on the structure and content of that document type, above and beyond the basic syntactical constraints imposed by XML itself.  AN XML Schema provides a view of a document type at a relatively high level of abstraction.
An XML Profile is applied to an existing XML Schema, in order to constrain or enforce aspects of it to accomplish a specific purpose according to the definition and criteria set forth for an XML Profile.  Any Profile message must validate against the original XML Schema (in this case OASIS Standard HAVE v1.0).  

HAVE 1.0 is an XML message standard that also contains an XML Schema, to be used for validation of the HAVE 1.0 message.   A HAVE Haiti Profile message should result in a constrained XML message applying the following constraints.

· May use an existing HAVE 1.0 standard service to consume a HAVE Haiti Profile message, but a HAVE Haiti Profile service may, or may not consume a HAVE 1.0 message. 
· In other words, a system only using HAVE can receive and understand a HAVE Haiti Profile-based message, but a system only using an HAVE Haiti Profile may or may not be able to receive and understand a HAVE message.
· The HAVE Haiti Profile message must be capable of being rendered by a range of devices with their own specific requirements or limitations: (Mobile Phone, EBS-TV EAS, Computers, Pagers, etc.).
· The HAVE Haiti Profile profile message will always validate against the HAVE 1.0 schema; development of the HAVE Haiti Profile message may, or may not result in a more restrictive schemas.

1.3. HAVE Haiti Profile Criteria

The following are the attributes of a HAVE Haiti Profile message that are required:
· A HAVE Haiti Profile message must NOT become a new or additional “standard” (e.g. another Hospital Availability standard or another HAVE 1.0 “version”).
· A HAVE Haiti Profile message must NOT be a Proprietary Format.
· A HAVE Haiti Profile message must comply with the HAVE 1.0 standard.
· A HAVE Haiti Profile message must validate against the HAVE 1.0 standard schema.
· A HAVE Haiti Profile message must validate within the HAVE 1.0 standard namespace with no changes to root elements.
· A HAVE Haiti Profile message must use all required elements (i.e. no deletion of required elements are allowed).

· A HAVE Haiti Profile message must not change attributes for required fields.

The following are recommendations for clarity:

· A HAVE Haiti Profile message may further constrain the HAVE 1.0 standard.*
(* may be thought of as a “constraint schema” against the standard)
· A HAVE Haiti Profile message may add to required element definitions.*
(* only to extend or interpret the definition)
· A HAVE Haiti Profile message may limit size of required elements.
· A HAVE Haiti Profile message may exclude optional elements.
· A HAVE Haiti Profile message may use optional elements in a specific way – as defined for the profile.
2. Analysis Recommendations & Findings
The HAVE specification is obviously targeted to the reporting of the status of Hospitals.  In the case of the Haiti disaster it became apparent that the need for the status of Health Facilities was paramount.  These facilities may include clinics, mobile hospitals and severely damaged hospitals.
In addition specific desires for information not included in the HAVE specification was determined.  These included:

· Information  Blood Products
· Information on Ancillary Services

· Information on Laboratory Services

· Information on Pharmacy Services

· Status and capacity information on Rehab Services

· Accessibility by Road

· 24/7 Emergency Room capabilities

· Adult Ventilator capabilities and availability

· Pediatric Ventilator capabilities and availability

· General Medicine capabilities

· Is there adequate Nursing staff?

· Number of available skilled Nurses

· Are there adequate Medical Providers (available physicians and mid-level)?
· Number of available Medical Providers

· Are there adequate Surgical Teams?
· Number of available Surgical Teams

· Structural Damage?

· Water Shortage?

· Power Shortage?

· Comments on demographic information
· Previously reported demographics information is confirmed?
· Internet Access Available?

· Email Available?

· Phone Service Available?

In addition further restrictions apply to the following HAVE elements:

· HospitalStatus/Hospital/Organization/Addresses   this is free text, but to specify the the "Seccion Communal" use "Seccion= [Name of Seccion Communal]"
· HospitalStatus/Hospital/Organization/OrganizationInformation/Addresses/AdministrativeArea/SubAdministrativeArea   Use "Commune= [Commune Name]"
· HospitalStatus/Hospital/Organization/OrganizationInformation/Addresses/AdministrativeArea/SubAdministrativeArea  Use "Arrondissement= [Arrondissement Name]"
· HospitalStatus/Hospital/Organization/OrganizationInformation/Addresses/AdministrativeArea/NameElement   "[Department Name]"
· HospitalStatus/Hospital/Organization/OrganizationGeoLocation/gml:point/gml:pos restricted to 4 decimal places
2.1. Additional Element Requirements
The following table depicts additional elements to the HAVE specification.  It contains information on Cardinality, location in the XML and ValueName and Value.

Cardinality is depicted as the following:

· 0-1 where “0” represents “Not required” and 1 represents only 1 element allowed.

· 0-* where “0” represents “Not required” and * represents many elements are allowed.

· 1-1 where 1 element  is required and only 1 is allowed

· 1-* where 1 element is required, but many elements may be used

· And “conditional” where the element is required if another element is used

Cardinality only applies to elements containing the matched Required Content.  If additional CommentTest blocks or ResourceInformationText blocks are desired and match the HAVE 1.0 specificationthey are allowed.

Location depicts the placement in the XML as it applies to the HAVE 1.0 specification.
ValueName and Value depict a combination of the content separated by an “=” sign (e.g. [ValueName]=[value]) as required content in either a CommentText or a ResourceInformationText. 
Note: Value is NOT case specific.  It is assumed the consumer of the message will manage case for system processing. Quotes are NOT used in the XML and are only displayed for clarification in the table.
	Cardinality
	Location
	ValueName
	Value

	1-1
	/HospitalStatus/Hospital/Organization/CommentText
	FacilityControl
	“Public”, “ForProfit”, “University”, “NGO”, “FBO”, “Military” or “Mixed”

	1-1
	/HospitalStatus/Hospital/Organization/CommentText
	FacilityType
	“Hospital” “Clinic”, or “Dispensary”

	1-1
	/HospitalStatus/Hospital/Organization/CommentText
	Duration
	“Permanent” or “Temporary”

	1-1
	HospitalStatus/Hospital/EmergencyDepartmentStatus/EMSTraffic/EMSTrafficStatus/CommentText
	AccessibleByRoad
	“Yes” or “No”

	1-1
	HospitalStatus/Hospital/EmergencyDepartmentStatus/CommentText
	24Hour
	“Yes” or “No”

	0-1
	HospitalStatus/Hospital/HospitalBedCapacityStatus/BedCapacity/CommentText
	RehabPostOpBaselineCount
	Integer Number of baseline beds

	Conditional required on

RehabPostOpBaselineCount 
	HospitalStatus/Hospital/HospitalBedCapacityStatus/BedCapacity/CommentText
	RehabPostOpAvailableCount
	Integer Number of available beds

	Conditional required on

RehabPostOpBaselineCount
	HospitalStatus/Hospital/HospitalBedCapacityStatus/BedCapacity/CommentText
	RehabPostOpAdditionalCapacity24Hr
	Integer Number of projected beds in 24 hours

	1-1
	HospitalStatus/Hospital/HospitalStatus/Hospital/HospitalFacilityStatus/CommentText
	PowerShortage
	“Yes” or “No”

	1-1
	HospitalStatus/Hospital/HospitalStatus/Hospital/HospitalFacilityStatus/CommentText
	WaterShortage
	“Yes” or “No”

	1-1
	HospitalStatus/Hospital/HospitalStatus/Hospital/HospitalFacilityStatus/CommentText
	StructuralDamage
	“Yes” or “No”

	1-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	PhoneServiceAvailable
	“Yes” or “No”

	1-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	EmailAvailable
	“Yes” or “No”

	1-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	InternetAccessAvailable
	“Yes” or “No”

	Conditional - Relates to SurgicalTeamsNumber
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	SurgicalTeamsAdequate
	“Yes” or “No”



	0-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	SurgicalTeamsNumber
	integer of number of available teams

	0-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	MedicalProviderNumber
	integer of number of available teams

	Conditional - Relates to MedicalProviderNumber
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	ProvidersAdequate
	“Yes” or “No”



	0-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	SkilledNursesNumber
	integer of number of available teams

	Conditional - Relates to SkilledNursesNumber
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	NursesAdequate
	“Yes” or “No”



	1-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	BloodProductsAvailable
	“Yes” or “No”

	1-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	PharmacyServicesAvailable
	“Yes” or “No”

	1-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	LaboratoryServicesAvailable
	“Yes” or “No”

	0-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	AdultVentilators
	integer of number of available ventilators

	0-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	PediatricVentilators
	integer of number of available ventilators

	0-1
	HospitalStatus/HospitalResourcesStatus/ResourcesInformationText
	AncillaryServicesComment
	Free Text


2.2. Sample XML

Below is a sample HAVE Haiti Profile XML document

<?xml version="1.0" encoding="UTF-8"?>

        <have:HospitalStatus xsi:schemaLocation="urn:oasis:names:tc:emergency:EDXL:HAVE:1.0 ./have2/edxl-have.xsd"




xmlns:have="urn:oasis:names:tc:emergency:EDXL:HAVE:1.0" 




xmlns:n3="http://www.georss.org/georss" 




xmlns:gml="http://www.opengis.net/gml" 




xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"




xmlns:xal="urn:oasis:names:tc:ciq:xal:3" 




xmlns:xnl="urn:oasis:names:tc:ciq:xnl:3" 




xmlns:xpil="urn:oasis:names:tc:ciq:xpil:3">




<have:Hospital>




  <have:Organization>




    <have:OrganizationInformation>




      <xnl:OrganisationName>




        <xnl:NameElement>Clinique-Hopital Le Messie</xnl:NameElement>




      </xnl:OrganisationName>





  <xpil:Addresses>




        <xpil:Address>




          <xal:FreeTextAddress>

  


            <xal:AddressLine>91 Rue Oswald Durand Etage Clinique Beaulieu, Haiti</xal:AddressLine>




          </xal:FreeTextAddress>




        </xpil:Address>




      </xpil:Addresses>





  <xpil:ContactNumbers>






  <xpil:ContactNumber>







<xpil:ContactNumberElement>Dr. Elric Metayer 509-3461-5920</xpil:ContactNumberElement>






  </xpil:ContactNumber>






  <xpil:ContactNumber>







<xpil:ContactNumberElement>509-2224-3005</xpil:ContactNumberElement>






  </xpil:ContactNumber>






  <xpil:ContactNumber>







<xpil:ContactNumberElement>509-3461-5920</xpil:ContactNumberElement>






  </xpil:ContactNumber>





  </xpil:ContactNumbers>





  <xpil:OrganisationInfo xpil:Type="Hospital" xpil:OperatingHourStartTime="09:00:00.0Z" xpil:OperatingHourEndTime="18:00:00.0Z"/>





</have:OrganizationInformation>





<have:OrganizationGeoLocation>






<gml:Point>






  <gml:pos>18.540140 -72.338170</gml:pos>






</gml:Point>





 </have:OrganizationGeoLocation>





 <have:CommentText>FacilityControl=Public</have:CommentText>





 <have:CommentText>FacilityType=Hospital</have:CommentText>





 <have:CommentText>Duration=Permanent</have:CommentText>




  </have:Organization>




  <have:EmergencyDepartmentStatus>




    <have:EMSTraffic>




      <have:EMSTrafficStatus>Closed</have:EMSTrafficStatus>





  <have:CommentText>AccessibleByRoad=NO</have:CommentText>




    </have:EMSTraffic>





<have:EMSCapacity>






<have:TriageCodeListURN> oasis:names:tc:emergency:have:1.0:triagecolorcode</have:TriageCodeListURN>






<have:TriageCode>







<have:TriageCodeValue>Red</have:TriageCodeValue>







<have:TriageCountQuantity>20</have:TriageCountQuantity>






</have:TriageCode>






<have:TriageCode>







<have:TriageCodeValue>Yellow</have:TriageCodeValue>







<have:TriageCountQuantity>30</have:TriageCountQuantity>






</have:TriageCode>






<have:TriageCode>







<have:TriageCodeValue>Green</have:TriageCodeValue>







<have:TriageCountQuantity>40</have:TriageCountQuantity>






</have:TriageCode>






<have:TriageCode>







<have:TriageCodeValue>Black</have:TriageCodeValue>







<have:TriageCountQuantity>10</have:TriageCountQuantity>






</have:TriageCode>





</have:EMSCapacity>




    <have:CommentText>24hour=YES</have:CommentText>




  </have:EmergencyDepartmentStatus>




  <have:HospitalBedCapacityStatus>




    <have:BedCapacity>




      <have:BedType>MedicalSurgical</have:BedType>




      <have:Capacity>




        <have:CapacityStatus>Vacant/Available</have:CapacityStatus>




        <have:AvailableCount>20</have:AvailableCount>




        <have:BaselineCount>40</have:BaselineCount>




      </have:Capacity>




    </have:BedCapacity>





<have:BedCapacity>






<have:CommentText>RehabPostOpBaselineCount=15</have:CommentText>






<have:CommentText>RehabPostOpAvailableCount=5</have:CommentText>






<have:CommentText>RehabPostOpAdditionalCapacity24Hr=12</have:CommentText>





</have:BedCapacity>




  </have:HospitalBedCapacityStatus>




  <have:ServiceCoverageStatus>




    <have:Burn>true</have:Burn>




    <have:Dialysis>true</have:Dialysis>




    <have:EmergencyDepartment>true</have:EmergencyDepartment>




    <have:HyperbaricChamber>false</have:HyperbaricChamber>




    <have:InfectiousDisease>false</have:InfectiousDisease>




    <have:Neonatology>false</have:Neonatology>




    <have:Ophthalmology>false</have:Ophthalmology>




    <have:Orthopedic>false</have:Orthopedic>




    <have:Pediatrics>false</have:Pediatrics>

              </have:ServiceCoverageStatus>




  <have:HospitalFacilityStatus>




    <have:ClinicalStatus>Full</have:ClinicalStatus>


            <have:FacilityStatus>Compromised</have:FacilityStatus>




    <have:SecurityStatus>Elevated</have:SecurityStatus>





<have:CommentText>PowerShortage=No</have:CommentText>





<have:CommentText>WaterShortage=No</have:CommentText>





<have:CommentText>StructuralDamage=No</have:CommentText>




  </have:HospitalFacilityStatus>




  <have:HospitalResourcesStatus>




    <have:Staffing>Insufficient</have:Staffing>




    <have:FacilityOperations>Insufficient</have:FacilityOperations>




    <have:ClinicalOperations>Insufficient</have:ClinicalOperations>





<have:ResourcesInformationText>






PhoneServiceAvailable=YES





</have:ResourcesInformationText>





<have:ResourcesInformationText>






EmailAvailable=YES





</have:ResourcesInformationText>





<have:ResourcesInformationText>






InternetAccessAvailable=YES





</have:ResourcesInformationText>





<have:ResourcesInformationText>






SurgicalTeamsNumber=2





</have:ResourcesInformationText>





<have:ResourcesInformationText>






SurgicalTeamsAdequate=NO





</have:ResourcesInformationText>





<have:ResourcesInformationText>






MedicalProviderNumber=5





</have:ResourcesInformationText>





<have:ResourcesInformationText>






ProvidersAdequate=NO





</have:ResourcesInformationText>




    <have:ResourcesInformationText>






SkilledNursesNumber=5





</have:ResourcesInformationText>




    <have:ResourcesInformationText>






NursesAdequate=NO





</have:ResourcesInformationText>





<have:ResourcesInformationText>






BloodProductsAvailable=NO





</have:ResourcesInformationText>





<have:ResourcesInformationText>






PharmacyServicesAvailable=NO





</have:ResourcesInformationText>





<have:ResourcesInformationText>






LaboratoryServicesAvailable=YES





</have:ResourcesInformationText>





<have:ResourcesInformationText>






AncillaryServicesComment=Ancillary Services are not available





</have:ResourcesInformationText>





<have:ResourcesInformationText>






AdultVentilators=4





</have:ResourcesInformationText>





<have:ResourcesInformationText>






PediatricVentilators=4





</have:ResourcesInformationText>




  </have:HospitalResourcesStatus>

              <have:LastUpdateTime>2010-02-26T12:41:19-04:00</have:LastUpdateTime>

             </have:Hospital>

           </have:HospitalStatus>
Appendix A. Acronyms
ANSI 


American National Standards Institute

CAP v1.1

Common Alert Protocol
CDC 


Centers for Disease Control

CONOPS 

Concept of Operations

COOP 


Continuity of Operations

CSEPP 

Chemical Stockpile Emergency Preparedness Program

DHS 


Department of Homeland Security

DOJ 


Department of Justice

EAS 


Emergency Alert System

EDXL 


Emergency Data Exchange Language

EMI 


Emergency Management Institute

EMP


Electromagnetic Pulse

ENAWAS 

Enhanced National Alert and Warning System

EO 


Executive Order

EOC 


Emergency Operations Center

EOM 


End of Message

FAOC 


FEMA Alternate Operations Center

FCC 


Federal Communications Commission

FEMA 

Federal Emergency Management Agency

FIPS 


Federal Information Processing Standards

FOC 


FEMA Operations Center
HAVE


Hospital Availability
HSGP 


Homeland Security Grant Program

HSC 


Homeland Security Council

IAW 


In Accordance With

IEEE 


Institute of Electrical and Electronics Engineers

ICS 


Incident Command System
IT 


Information Technology

JIC 


Joint Information Center

LECC 


Local Emergency Communications Committee

NAWAS 

National Alert and Warning System

NCS 


National Communications System

NOAA 

National Oceanic and Atmospheric Administration

NOC 


National Operations Center

NORTHCOM 

Northern Command

NWS 


National Weather Service

OCIO 


Office of the Chief Information Officer

ORD 


Operational Requirements Document

PEP 


Primary Entry Point

PEPAC 

Primary Entry Point Advisory

PDA 


Personal Digital Assistant

PMO 


Project Management Office

PSTN 


Public Switch Telephone Network

REPP 


Radiological Emergency Preparedness Program

RMTs 


Required Monthly Tests

SARS 


Severe Acute Respiratory Syndrome

SECC 


State Emergency Communications Committee

SOA 


Service Oriented Architecture

SOP 


Standard Operating Procedure

SOW 


Switch on Wheels

T&E 


Test and Evaluation

TOPOFF 

Top Officials

USDA 


United States Department of Agriculture

WHCA 

White House Communications Agency
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