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BACKGROUND AND OVERVIEW

HAVE is a draft XML specification that allows the communication of the status of a hospital, its services, and its resources. These include bed capacity and availability, emergency department status, available service coverage, and the status of a hospital’s facility and operations. Furthermore, it provides a flexible mechanism to exchange information with regard to other resources of a hospital. 

The Need

In a disaster or emergency situation, there is a need for hospitals to be able to communicate with each other, and with other members of the emergency response community.  The ability to exchange data in regard to hospitals’ bed availability, status, services, and capacity enables both hospitals and other emergency agencies to respond to emergencies and disaster situations with greater efficiency and speed. In particular, it will allow emergency dispatchers and managers to make sound logistics decisions - where to route victims, which hospitals have the ability to provide the needed service.  Many hospitals have expressed the need for, and indeed are currently using, commercial or self-developed information technology that allows them to publish this information to other hospitals in a region, as well as EOCs, 9-1-1 centers, and EMS responders via a Web-based tool.  A wide variety of these are now in use around the country.  


Systems that are available today do not record or present data in a standardized format, creating a serious barrier to data sharing between hospitals and emergency response groups.  Without data standards, parties of various kids are unable to view data from hospitals in a state or region that use a different system – unless a specialized interface is developed.  Alternatively, such officials must get special passwords and toggle between web pages to get a full picture. Other local emergency responders are unable to get the data imported into the emergency IT tools they use (e.g. a 9-1-1 computer-aided dispatch system, or an EOC consequence information management system).  They too must get a pass word and go to the appropriate web page.  This is very inefficient.  A uniform data standard will allow different applications and systems to communicate seamlessly.

History and Process

The Virginia Hospital & Healthcare Association and COMCARE began to address this issue in 2004, seeking to aggregate in single, state-level web page hospital capacity and status information from the products of the two competing vendors selected by Virginia hospitals.  The Agency for Healthcare Research and Quality (AHRQ) of the Department of Health and Human Services began a related project about the same time.  The primary purpose of the HAvBed project was the development of a demonstration prototype “real time” hospital bed availability system to assist in dealing with potential regional and national patient surge capacity needs. Dr. Steve Cantrill, the Associate Director of Emergency Medical Services at Denver Health, headed the project, supported by a nationally representative group of medical institutions and experts. 
  In early 2005, the project leaders of the Virginia effort were introduced to the HAvBED project leaders by COMCARE in its role as a member of the Department of Homeland Security’s Disaster Management eGov Initiative (DHS DM) EDXL Project team.  

The original draft Hospital Resource XML specification was developed by Dr.  Cantrill’s team and the DM EDXL Project team; a broad medical advisory committee oversaw their progress. One of the inputs to this specification was the basic prototype standard created in 2004 by the Virginia Hospital and Healthcare Association (VHHA), which was re-used in its entirety. 

It became apparent that the HAVE effort fitted well in the EDXL structure. Furthermore, the common objectives and audience of both the efforts underscored the synergies between them. In addition, both used common structures and technology choices. Dr. Cantrill requested that the HAVE draft be put through the EDXL standards development process.  

The DHS DM has been facilitating the development of the Emergency Data Exchange Language (EDXL), a collection of standards for information exchange among all emergency professions. The focus of the initiative is the creation of specific message exchanges in a clearly defined functional context and includes all emergency professions as its actively participating constituencies.  DHS DM EDXL Project team provided staff support to assist Dr. Cantrill, Mr. Ennis of VHHA and their colleagues in developing this draft standard, including detailed notice and consultation with a large number of experts.  

Several successive versions of the draft were circulated very broadly in the emergency medical, hospital, EMS, public health and emergency management communities during the spring and summer of 2005.  Multiple open conference calls were held to discuss and amend it.  The attached draft lists those organizations that have been represented in one or more of these calls.   When the authors were convinced they had completed appropriate consultation with domain experts, they turned the draft over to the EDXL process.  The draft was explained and considered in two meetings of the EDXL project practitioner-dominated Standards Working Group.  That group reviewed and approved the HAVE draft.  The draft specification was then sent to a large number of national organizations in the medical, EM and EMS domains to describe their profession’s input to date, and to solicit any additional input.  No objections were raised; some suggestions were incorporated. 
The draft was then submitted to the Emergency Interoperability Consortium (EIC) for discussion in a special meeting of its members.  It was then approved by the EIC Board and is now being submitted to the OASIS international standards organization for its consideration and promulgation as a standard. Simultaneously, demonstrations are planned to validate it from a technical standpoint.
Design Overview
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Figure 1: HAVE design overview

The HAvBED Project

Demonstration of a Standardized “Real Time” National Hospital Bed Availability System

(HAvBED)

The primary purpose of this project was the development of a demonstration prototype “real time” hospital bed availability system to assist in dealing with potential regional and national patient surge capacity needs.  This project was funded by the Agency for Healthcare Research and Quality (AHRQ) and is guided by an Advisory Group headed by the Office of the Assistant Secretary for Public Health Emergency Preparedness, both from the US Department of Health and Human Services.  

Multiple bed availability systems have been developed around the county to satisfy various needs, such as hospital diversion status and resource availability.  It was the goal of this project to demonstrate the feasibility of dynamically amalgamating data from several of these systems to be able to present an improved picture of acute hospital bed availability on a regional and national basis.  This concept necessitates the development of standardized bed-related definitions (see below) and a common communication protocol.  It became clear that a common XML communication protocol would facilitate data transfer between the participating systems and the demonstration HAvBED system.  It was felt that, if possible, this communication protocol should be consistent with and build upon work already begun in the area of medical and emergency communication.  A proposed Emergency Data Exchange Language (EDXL) schema was developed for this project.  We solicited input from interested groups and individuals on this proposed schema and its use.

Background:

Project Team: This AHRQ-funded project was conducted by a project team headed by Dr. Stephen Cantrill, Associate Director of Emergency Medicine at Denver Health Medical Center.  Dr. Cantrill has been involved in medical informatics for 40 years and bed availability reporting issues for 20 years.  Co-investigators include Dr. Peter Pons, who has extensive experience in prehospital care and disaster management, and Dr. Sheri Eisert, who has a background in health systems research.  Mr. Jacob Dye was the project manager.

Participating Data Reporting Partners:  The following systems graciously worked with us on this demonstration project: Harborview (Washington) Medical Center Hospital Capacity System, the New York State Department of Health Hospital Emergency Response Data System (HERDS), and EM Systems (Milwaukee).

Advisory Group:  The project Advisory Group consisted of representatives from the Office of the Assistant Secretary for Public Health Emergency Preparedness of the Department of Health and Human Services, the Agency for Healthcare Research and Quality (DHHS), the Hospital Resources and Services Administration (DHHS), the Centers for Disease Control and Prevention (DHHS), the Office of the Assistant Secretary of Defense for Health Affairs (DOD),  US Transport Command (DOD), US Northern Command (DOD), the National Disaster Medical System (DHS), the Federal Emergency Management Agency (DHS), Office of Veterans’ Affairs, the New York City Office of Emergency Management, the AHRQ Integrated Delivery Research Network and others.   

The EDXL Initiative

The EDXL initiative is a national effort including a diverse and representative group of local, state and federal emergency response organizations and professionals, following a multi-step process.  The DM EDXL Standards Working Group (SWG) is comprised of representatives of national emergency response practitioner organizations. They prioritize specific message needs and define base requirements.  Joined by representative experts of industry and technology organizations, and supported by the EDXL Project Team, the SWG consults other standards efforts (e.g. Global Justice) for process, content and participation.  Specific requirements including message types and transactions needed are then defined.  Through an iterative process the SWG then turns the detailed requirements into a draft specification. This process includes testing messaging requirements against real-world scenarios through development of Use Examples.  Following corrections by the SWG based on field demonstrations by technology companies, a draft specification is approved by the SWG, considered by the EIC, and then submitted by it to a standards body to go through its process for establishment as a public standard.

Participants

Please note that this is not a comprehensive list. In addition to the below, a number of people reviewed the draft, and provided their comments and feedback. 

	

	Stephen Ennis
	Virginia Hospital & Healthcare Association

	David Aylward
	DHS DM EDXL Project Team/COMCARE

	Sukumar Dwarkanath
	DHS DM EDXL Project Team/COMCARE

	Tim Grapes
	DHS DM EDXL Project Team 

	Lee Tincher
	DHS DM EDXL Project Team 

	Dr. Stephen Cantrill
	Denver Health/HAvBED Project

	David Colwell
	EMSystem

	Dr. Edward Barthell
	EMSystem

	Dr. Peter Pons
	Denver Health/HAvBED Project

	Jacob Dye
	Denver Health/HAvBED Project

	Michael Bates
	Denver Health/HAvBED Project

	Dr. Sheri Eisert
	Denver Health/HAvBED Project

	Scott Daub
	Denver Health/HAvBED Project

	Sally Phillips
	Department of Health and Human Services (DHHS) Agency for Heathcare Research and Quality (AHRQ)

	Daniel Salazar
	Department of Health and Human Services (DHHS)

	Padmini Jagadish
	Department of Health and Human Services (DHHS) –AHRQ

	Scott Sasser
	DHHS - Centers for Disease Control and Prevention (CDC)

	Bob Bailey, MA
	DHHS-CDC

	CAPT F. Christy Music
	Department of Defense

	Mark Roupas
	Department of Defense

	Paula Woodsmall
	Missouri Department of Health & Senior Services. 

	Sumner L. Bossler Jr.
	Health Resources and Services Administration (HRSA)

	Shayne Brannman
	Department of Health and Human Services (DHHS)

	Michael Anderson
	Department of Homeland Security, Office of State and Local Government

	John McLamb
	UNC Hospitals Disaster Medicine

	Dr. Greg Mears
	University of North Carolina-Chapel Hill; North Carolina EMS 

	Kevin McGinnis
	National Association of State EMS Directors; National Association of EMS Physicians

	Diana G. Fendya
	Emergency Medical Services for Children National Center

	Michael Freeser
	Veterans Administration

	Dr. Jack Potter
	Valley Health Systems; COMCARE

	Melanie Neal
	American College of Surgeons

	Chris Williams
	Washington State Department of Health

	Dr. Clay Mann
	National EMS Information System

	John Donahue
	Maryland Institute for Emergency Medical Services Studies

	Jim Masten
	Virginia Regional EMS Councils (VAEMS)

	Dennis Tomczyk
	Wisconsin Division of Public Health

	Jennifer Spencer


	Colorado Department of Public Health and Environment

	Ed Armitage
	Emergency Medical Services Authority, State of California

	James DeTienne
	MT Dept of Public Health & Human Services

	Roberto Torres
	EMS Office, Tucson Fire Department

	David Hawley
	EMSystem Administrator, Orange County, Florida

	Deborah Polk


	Colorado Department of Public Health and Environment

	Dr. Peter Letarte
	Brain Trauma Foundation; Loyola Hospital, Chicago

	Pamela Drexel
	Brain Trauma Foundation

	Jennifer Lloyd
	EMSystem Administrator, Monterey County, California

	Paul B. Guptill, CHE
	Missouri Hospital Association

	Leslee Stein-Spencer
	Community Research Associates

	John Napoli
	New York State Department of Health

	Duane Marriotti
	Harborview Medical Center, University of Washington

	Franklin McPherson
	Harborview Medical Center, University of Washington

	Linda Tripoli

	Hospital Association of Southern California, ReddiNet Client Liaison

	David Gellen
	Raytheon Inc


DM EDXL Standards Working Group – Participants in HAVE Review

	

	James O’Brien
	National Association of Counties; Clark County, Nevada

	Delaine Arnold
	National Emergency Number Association

	Kevin McGinnis
	National Association of State Emergency Medical Services Directors: National Association of EMS Physicians

	Don Bowers
	International Association of Fire Chiefs; Fairfax Fire and Rescue

	Rich Vandame
	DHS National Incident Management System Integration Center, NIC

	Michael Daconta
	DHS CIO

	Thomas Merkle  
	CapWIN

	Gary Ham
	DHS DM EDXL Project Team

	Lee Tincher
	DHS DM EDXL Project Team 

	Tim Grapes
	DHS DM EDXL Project Team 

	Matt Walton
	Emergency Interoperability Consortium

	David Aylward
	DM Project Team/COMCARE

	Sukumar Dwarkanath
	DM Project Team/COMCARE

	Bob Sherry
	National Emergency Number Association 


National Organizations

As part of an outreach effort, the draft HAVE specification was sent to the following national organizations to elicit their feedback and comments.
 

	

	American Ambulance Association (AAA) 

	American College of Emergency Physicians

	American College of Surgeons - National Trauma Data Bank 

	American Hospital Association

	American Medical Association

	American Public Health Association (APHA)

	American Trauma Society

	Association of Air Medical Services (AAMS)

	Brain Trauma Foundation

	Department of Defense (DoD) 

	DHS-ODP

	DHS--National Disaster Medical System (FEMA)

	Department of Transportation – National Highway Traffic Safety Administration 

	Emergency Nurses Association (ENA)

	Health Level 7 (HL7)

	Healthcare Information Management Systems Society (HIMSS)

	HHS - Health Resources and Services Administration (HRSA)

	HRSA- Emergency Medical Services for Children Program

	HRSA- Emergency System for Advanced Registration of Volunteer Healthcare Personnel (ESAR-VHP)

	HRSA Trauma-EMS Systems Program

	HRSA - Division of Healthcare Preparedness 

	HHS - Agency for Healthcare Research and Quality (AHRQ)

	HHS - Centers for Disease Control (CDC)

	HHS- Office of Public Health Preparedness

	International Association of Emergency Managers (IAEM)

	Maryland Institute for EMS Systems (MIEMSS)

	Mid-America Regional Council (MARC)

	National Association of EMTs (NAEMT)

	National Association of State EMS Directors (NAEMSD)

	Public Health Data Standards Consortium (PHDSC)

	Veterans Administration

	Virginia Department of Health (VDH)


APPENDIX - Schema

<?xml version="1.0"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns:rs="http://www.statusmessage.org/ns/hospital/v1.0" targetNamespace="http://www.statusmessage.org/ns/hospital/v1.0">

<xs:element name="hospitalStatus">


<xs:annotation>



<xs:documentation>Communicate the status of one or more hospitals.</xs:documentation>


</xs:annotation>


<xs:complexType>



<xs:sequence>




<xs:element name="hospital" maxOccurs="unbounded">





<xs:complexType>






<xs:sequence>







<xs:element name="organizationInformation" type="rs:OrganizationInformation" minOccurs="0">








<xs:annotation>









<xs:documentation>These fields specify information about the organization such as

                                   a unique Id, name, type, and location.</xs:documentation>








</xs:annotation>







</xs:element>







<xs:element name="emergencyDepartmentReport" type="rs:EmergencyDepartmentReport" minOccurs="0">








<xs:annotation>









<xs:documentation>Report on the emergency department status for the organization.</xs:documentation>








</xs:annotation>







</xs:element>







<xs:element name="hospitalBedCapacity" type="rs:HospitalBedCapacity" minOccurs="0">








<xs:annotation>









<xs:documentation>The hospital bed capacity for the organization.</xs:documentation>








</xs:annotation>







</xs:element>







<xs:element name="serviceCoverage" type="rs:ServiceCoverage" minOccurs="0">








<xs:annotation>









<xs:documentation>The physician service coverage status for the organization.</xs:documentation>








</xs:annotation>







</xs:element>







<xs:element name="hospitalFacilityStatus" type="rs:HospitalFacilityStatus" minOccurs="0">








<xs:annotation>









<xs:documentation>The status of operations for the organization.</xs:documentation>








</xs:annotation>







</xs:element>







<xs:element name="hospitalResourceStatus" type="rs:HospitalResourceStatus" minOccurs="0">








<xs:annotation>









<xs:documentation>The status of resources for the organization.</xs:documentation>








</xs:annotation>







</xs:element>







<xs:element name="entityStatus" type="rs:EntityStatus" minOccurs="0">








<xs:annotation>









<xs:documentation>Generic structure which allows for multiple

                                   observations about a named entity such as ventilator.</xs:documentation>








</xs:annotation>







</xs:element>







<xs:element name="lastUpdateTime" type="xs:dateTime">








<xs:annotation>









<xs:documentation>The last time the information was updated.</xs:documentation>








</xs:annotation>







</xs:element>






</xs:sequence>





</xs:complexType>




</xs:element>



</xs:sequence>


</xs:complexType>

</xs:element>

<xs:complexType name="OrganizationInformation">


<xs:annotation>



<xs:documentation>These fields specify information about the organization such as

           a unique Id, name, type, and location.</xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="organizationId" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>An identifier for the organization based

                   on the type of organization it is, e.g., for a hospital,

                   this would be an AHA identifier.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="organizationName" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>The name of the organization.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="organizationTypeText" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>The general functional type of the organization such

                   as hospital.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="streetFullText" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>A complete street reference. For example, 123 Main Street NW.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="locationCityName" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>A name of a city or town.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="locationCountyName" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>A name of a county, parish, or vicinage.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="locationStateName" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>A name of a state, commonwealth, province, or other

                   subregion of a country.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="locationPostalCodeId" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>A zip code or postal code.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="locationCountryName" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>A name of a country</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="geographicCoordinateLatitude" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>A circle around the Earth parallel to the Equator.

                   Values range from -90 degrees (inclusive) at the South Pole to +90

                   degrees (inclusive) at the North Pole. The value is 0 at the Equator.

                   Note: If used, The lat-long values must be expressed in WGS84 coordinate

                   reference system.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="GeographicCoordinateLongitude" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>A meridian that is perpendicular to the Equator.

                   Values range from -180 degrees (inclusive) at the International Date Line

                   to +180 (exclusive) just west of the International Date Line. The value is

                   0 at the Prime Meridian. Note: If used, the lat-long values must be

                   expressed in WGS84 coordinate reference system.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="commentText" type="xs:string" minOccurs="0">




<xs:annotation>





<xs:documentation>One or more comments.</xs:documentation>




</xs:annotation>



</xs:element>


</xs:sequence>

</xs:complexType>

<xs:complexType name="EmergencyDepartmentReport">


<xs:annotation>



<xs:documentation>Ability of this emergency department to treat patients.</xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="emsTraffic" minOccurs="0">




<xs:annotation>





<xs:documentation>Ability of this emergency department to receive patients via emergency medical services.</xs:documentation>




</xs:annotation>




<xs:complexType>





<xs:sequence>






<xs:element name="status">







<xs:simpleType>








<xs:restriction base="xs:string">









<xs:enumeration value="Normal">










<xs:annotation>











<xs:documentation>Accepting all EMS traffic.</xs:documentation>










</xs:annotation>









</xs:enumeration>









<xs:enumeration value="Advisory">










<xs:annotation>











<xs:documentation>Experiencing specific resource limitations which may affect transport of some EMS traffic.</xs:documentation>










</xs:annotation>









</xs:enumeration>









<xs:enumeration value="Closed">










<xs:annotation>











<xs:documentation>Requesting re-route of EMS traffic to other facilities.</xs:documentation>










</xs:annotation>









</xs:enumeration>









<xs:enumeration value="N/A">










<xs:annotation>











<xs:documentation>Not Applicable. This hospital does not have an emergency department.</xs:documentation>










</xs:annotation>









</xs:enumeration>








</xs:restriction>







</xs:simpleType>






</xs:element>






<xs:element name="reason" type="xs:string" minOccurs="0">







<xs:annotation>








<xs:documentation>Reported contributing factor to a emsTraffic Status.</xs:documentation>







</xs:annotation>






</xs:element>






<xs:element name="commentText" type="xs:string" minOccurs="0"/>





</xs:sequence>




</xs:complexType>



</xs:element>



<xs:element name="capacity" type="rs:TriageCount" minOccurs="0">




<xs:annotation>





<xs:documentation>The number of each triage patient type

                   the hospital can accept.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="census" type="rs:TriageCount" minOccurs="0">




<xs:annotation>





<xs:documentation>The number of each triage patient type

                   the hospital currently has.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="emsOffloadAmbulance" type="rs:Offload" minOccurs="0"/>



<xs:element name="emsOffloadAirTransport" type="rs:Offload" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<xs:complexType name="HospitalBedCapacity">


<xs:annotation>



<xs:documentation>Specify status, availability, baseline and capacity counts

           for each of the bed types.  The data is structured so that for each of the

           bed types (adultICU, medicalSurgical, etc.) a provider may optionally specify

           a collection of named sub-categories.  The totals of sub-categories should

           equal the capacity data specified in the parent.  For example, a hospital may

           sub-categorize Adult ICU beds into Surgery, Cardiac, General and Neuro.  The

           intent of this data model is to maintain a general data representation of bed

           capacity to which the majority of providers can comply without limiting those

           organizations that have more specific data.</xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="adultICU" type="rs:BedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Capacity status for adult ICU beds. These can support

                   critically ill or injured patients, including ventilator support.  This

                   category includes all major subtypes of ICU beds, including neuro,

                   cardiac, or medical, with the exception that this category does not

                   include burn ICU beds.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="medicalSurgical" type="rs:BedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Capacity status for medical-surgical beds. These are

                   also thought of as ward beds.  These beds may or may not include cardiac

                   telemetry capability.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="burn" type="rs:BedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Capacity status for burn beds. These are

                   thought of as burn ICU beds, either approved by the American

                   Burn Association or self-designated. These beds are NOT to

                   be included in other ICU bed counts.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="pediatricICU" type="rs:BedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Capacity status for pediatric ICU beds. Similar

                   to adult ICU beds, but for patients 17-years-old and younger.

                   </xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="pediatrics" type="rs:BedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Capacity status for pediatrics beds. These are

                   ward medical/surgical beds for patients 17-years-old and younger.

                   </xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="psychiatric" type="rs:BedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Capacity status for psychiatric beds. These are ward

                   beds on a closed/locked psychiatric unit or ward beds where a patient

                   will be attended by a sitter.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="negativeFlowIsolation" type="rs:BedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Capacity status for negative airflow isolation beds. These

                   provide respiratory isolation. NOTE: This value may represent available beds

                   included in the counts of other types.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="otherIsolation" type="rs:BedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Capacity status for other isolation beds. These

                   provide isolation where airflow is not a concern.  NOTE: This value

                   may represent available beds included in the counts of other types.

                   </xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="operatingRooms" type="rs:BedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Capacity status for operating rooms which are

                   equiped, staffed and could be made available for patient care

                   in a short period of time.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="commentText" type="xs:string" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<xs:complexType name="ServiceCoverage">


<xs:annotation>



<xs:documentation>Availability of specialty service coverage.</xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="burn" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="cardiology" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="neonatology" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="neurology" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="orthopedic" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="anesthesia" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="infectiousDisease" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="obgyn" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="laborDelivery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="generalPsychiatric" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="adultGeneralPsychiatric" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="pediatricPsychiatric" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="generalSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="adultGeneralSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="pediatricsGeneralSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="orthopedicsSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="neuroSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="facialSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="cardiothoracicSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="handSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="reimplantationSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="spinalSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="vascularSurgery" type="rs:AvailabilityStatus" minOccurs="0"/>



<xs:element name="commentText" type="xs:string" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<xs:simpleType name="AvailabilityStatus">


<xs:annotation>



<xs:documentation>Top level simple schema type defining enumeration of

           availability status.</xs:documentation>


</xs:annotation>


<xs:restriction base="xs:string">



<xs:enumeration value="Available"/>



<xs:enumeration value="NotAvailable"/>


</xs:restriction>

</xs:simpleType>

<xs:complexType name="HospitalFacilityStatus">


<xs:annotation>



<xs:documentation>The status of operations for the organization.</xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="eocStatus">




<xs:annotation>





<xs:documentation>Whether the EOC is currently operating.</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Active"/>






<xs:enumeration value="Inactive"/>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="eocStatusCommentText" type="xs:string" minOccurs="0"/>



<xs:element name="eocPlan">




<xs:annotation>





<xs:documentation>Whether the EOC has activated its Emergency Operations Plan (EOP).</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Active"/>






<xs:enumeration value="Inactive"/>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="eocPlanCommentText" type="xs:string" minOccurs="0"/>



<xs:element name="clinicalStatus" minOccurs="0">




<xs:annotation>





<xs:documentation/>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Normal">







<xs:annotation>








<xs:documentation>Hospital clinical resources are operating within normal conditions.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Level-1">







<xs:annotation>








<xs:documentation>Hospital clinical resources are operating at Level-1 surge conditions.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Level-2">







<xs:annotation>








<xs:documentation>Hospital clinical resources are operating at Level-2 surge conditions.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Full">







<xs:annotation>








<xs:documentation>Hospital clinical resources are exceeded and acceptable care cannot be

                               provided to additional patients. Diversion or community surge response is required.</xs:documentation>







</xs:annotation>






</xs:enumeration>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="clinicalStatusCommentText" type="xs:string" minOccurs="0"/>



<xs:element name="deconCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>The capacity for chemical/biological/radiological patient

                   decontamination.</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Inactive">







<xs:annotation>








<xs:documentation>Not being used, but available if needed.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Open">







<xs:annotation>








<xs:documentation>In use and able to accept additional patients.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Full">







<xs:annotation>








<xs:documentation>In use at maximum capacity.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Exceeded">







<xs:annotation>








<xs:documentation>Storage needs exceed available space.</xs:documentation>







</xs:annotation>






</xs:enumeration>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="deconCapacityCommentText" type="xs:string" minOccurs="0"/>



<xs:element name="morgueCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>The morgue capacity.</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Open">







<xs:annotation>








<xs:documentation>Space is available.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Full">







<xs:annotation>








<xs:documentation>All normal space is in use.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Exceeded">







<xs:annotation>








<xs:documentation>Storage needs exceed available space.</xs:documentation>







</xs:annotation>






</xs:enumeration>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="morgueCapacityCommentText" type="xs:string" minOccurs="0"/>



<xs:element name="facilityStatus" minOccurs="0">




<xs:annotation>





<xs:documentation>The facility status.</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Normal">







<xs:annotation>








<xs:documentation>No conditions exist that adversely affect

                               the general operations of the facility.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Compromised">







<xs:annotation>








<xs:documentation>General operations of the facility have been

                               affected due to damage, operating on emergency backup systems,

                               or facility contamination.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Evacuating">







<xs:annotation>








<xs:documentation>Indicates that a hospital is in the process

                               of a partial or full evacuation.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Closed">







<xs:annotation>








<xs:documentation>Indicates that a hospital is no longer capable

                               of providing services and only emergency services/restoration

                               personnel remain in the facility.</xs:documentation>







</xs:annotation>






</xs:enumeration>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="facilityStatusCommentText" type="xs:string" minOccurs="0"/>



<xs:element name="securityStatus" minOccurs="0">




<xs:annotation>





<xs:documentation>The status of security procedures in the hospital.</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Normal">







<xs:annotation>








<xs:documentation>The hospital is operating under routine security

                               procedures.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Elevated">







<xs:annotation>








<xs:documentation>The hospital has activated increased security

                               procedures (awareness, surveillance) due to a potential threat,

                               or specific security related event i.e. increase in local threat

                               level, VIP, bomb threat.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="RestrictedAccess">







<xs:annotation>








<xs:documentation>Based on security needs, the hospital has

                               activated procedures to allow access to the facility through

                               a reduced number of controlled entrances.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Lockdown">







<xs:annotation>








<xs:documentation>Based on security needs, the hospital has

                               activated procedures to control entry to the facility to

                               authorized persons only.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Quarantine">







<xs:annotation>








<xs:documentation>Based on a public health emergency, the

                               entry and exit of the facility is controlled by public

                               health officials.</xs:documentation>







</xs:annotation>






</xs:enumeration>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="securityStatusCommentText" type="xs:string" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<xs:complexType name="HospitalResourceStatus">


<xs:annotation>



<xs:documentation>The status of resources for the organization.</xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="staffing" minOccurs="0">




<xs:annotation>





<xs:documentation>The status of staffing resources.</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Adequate">







<xs:annotation>








<xs:documentation>Meets the current needs.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Insufficient">







<xs:annotation>








<xs:documentation>Current needs not being met.</xs:documentation>







</xs:annotation>






</xs:enumeration>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="facilityOperations" minOccurs="0">




<xs:annotation>





<xs:documentation>The status of the facility operations supplies.</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Adequate">







<xs:annotation>








<xs:documentation>Meets the current needs.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Insufficient">







<xs:annotation>








<xs:documentation>Current needs not being met.</xs:documentation>







</xs:annotation>






</xs:enumeration>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="clinicalOperations" minOccurs="0">




<xs:annotation>





<xs:documentation>The status of the clinical operations supplies.</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Adequate">







<xs:annotation>








<xs:documentation>Meets the current needs.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Insufficient">







<xs:annotation>








<xs:documentation>Current needs not being met.</xs:documentation>







</xs:annotation>






</xs:enumeration>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="commentText" type="xs:string" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<xs:complexType name="EntityStatus">


<xs:annotation>



<xs:documentation>This generic structure allows a system to report

           on the status of entities not directly recognized in the HAVE schema.

           Multiple observations can be specified for each entity. The entity

           type can be referenced using either a keyword from a managed list

           or by naming the type when no appropriate list exists.  Likewise,

           observation types can be referenced using either a keyword from the

           same list used to reference the entity type or by naming the

           observation type when no appropriate list exists.

           </xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="entity" maxOccurs="unbounded">




<xs:complexType>





<xs:sequence>






<xs:choice>







<xs:element name="entityTypeKeyword" type="rs:KeywordType" minOccurs="0"/>







<xs:element name="entityTypeName" type="xs:string" minOccurs="0"/>






</xs:choice>






<xs:element name="instanceId" type="xs:string" minOccurs="0"/>






<xs:element name="observation" maxOccurs="unbounded">







<xs:complexType>








<xs:sequence>









<xs:choice>










<xs:element name="observationTypeKeyword" type="rs:KeywordType" minOccurs="0"/>










<xs:element name="observationTypeName" minOccurs="0"/>









</xs:choice>









<xs:element name="observationValue"/>









<xs:element name="updateTime" minOccurs="0"/>








</xs:sequence>







</xs:complexType>






</xs:element>





</xs:sequence>




</xs:complexType>



</xs:element>


</xs:sequence>

</xs:complexType>

<xs:complexType name="KeywordType">


<xs:sequence>



<xs:element name="listURN" type="xs:string" minOccurs="0"/>



<xs:element name="elementName" type="xs:string" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<xs:complexType name="TriageCount">


<xs:annotation>



<xs:documentation>Top level complex schema type defining triage counts.</xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="triageRed" type="xs:integer" minOccurs="0">




<xs:annotation>





<xs:documentation>Number of victims with immediate needs.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="triageYellow" type="xs:integer" minOccurs="0">




<xs:annotation>





<xs:documentation>Number of victims with delayed needs.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="triageGreen" type="xs:integer" minOccurs="0">




<xs:annotation>





<xs:documentation>Number of victims with minor needs.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="triageBlack" type="xs:integer" minOccurs="0">




<xs:annotation>





<xs:documentation>Number of deceased victims.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="commentText" type="xs:string" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<xs:complexType name="BedCapacity">


<xs:annotation>



<xs:documentation>Top level complex schema type defining bed capacity counts

           given a specific type of bed.</xs:documentation>


</xs:annotation>


<xs:sequence>



<xs:element name="status" minOccurs="0">




<xs:annotation>





<xs:documentation>Whether any beds are available.</xs:documentation>




</xs:annotation>




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Vacant/Available"/>






<xs:enumeration value="NotAvailable"/>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="availableCount" type="xs:integer" minOccurs="0">




<xs:annotation>





<xs:documentation>The number of vacant/available beds to which patients

                   can be immediately transported.  These must include supporting

                   space, equipment, medical material, ancillary and support

                   services and staff to operate under normal circumstances.

                   These beds are licensed, physically available and have staff

                   on hand to attend to the patient who occupies the bed.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="baselineCount" type="xs:integer" minOccurs="0">




<xs:annotation>





<xs:documentation>The maximum (baseline) number of beds in this

                   category.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="additionalCapacityCount24Hr" type="xs:integer" minOccurs="0">




<xs:annotation>





<xs:documentation>Estimate how many beds above the current

                   number could be made vacant/available within 24 hours. This includes

                   institutional surge beds as well as beds made available by

                   discharging/transferring patients.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="additionalCapacityCount72Hr" type="xs:integer" minOccurs="0">




<xs:annotation>





<xs:documentation>Estimate how many beds above the current

                   number could be made vacant/available within 72 hours. This includes

                   institutional surge beds as well as beds made available by

                   discharging/transferring patients.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="subCategoryBedCapacity" minOccurs="0">




<xs:annotation>





<xs:documentation>Each bed capacity category may have many named

                   sub-categories, the totals of which should add up to amounts specified

                   in the parent bed capacity.</xs:documentation>




</xs:annotation>




<xs:complexType>





<xs:sequence>






<xs:element name="name" type="xs:string"/>






<xs:element name="bedCapacity" type="rs:BedCapacity"/>





</xs:sequence>




</xs:complexType>



</xs:element>



<xs:element name="commentText" type="xs:string" minOccurs="0"/>


</xs:sequence>

</xs:complexType>

<xs:complexType name="Offload">


<xs:sequence>



<xs:annotation>




<xs:documentation>How long it takes an ambulance to offload a patient.

               Select from either Normal or Delayed and/or specify the average

               offload time in minutes.</xs:documentation>



</xs:annotation>



<xs:element name="status" minOccurs="0">




<xs:simpleType>





<xs:restriction base="xs:string">






<xs:enumeration value="Normal">







<xs:annotation>








<xs:documentation>The time required to offload a patient is typical.</xs:documentation>







</xs:annotation>






</xs:enumeration>






<xs:enumeration value="Delayed">







<xs:annotation>








<xs:documentation>The time required to offload a patient is longer than typical. </xs:documentation>







</xs:annotation>






</xs:enumeration>





</xs:restriction>




</xs:simpleType>



</xs:element>



<xs:element name="minutes" type="xs:integer" minOccurs="0">




<xs:annotation>





<xs:documentation>Average offload time in minutes.</xs:documentation>




</xs:annotation>



</xs:element>



<xs:element name="commentText" type="xs:string" minOccurs="0"/>


</xs:sequence>

</xs:complexType>
</xs:schema>
APPENDIX - Example

<?xml version="1.0" encoding="UTF-8"?>
<!--Sample XML file generated by XMLSpy v2005 rel. 3 U (http://www.altova.com)-->
<rs:hospitalStatus xmlns:rs="http://www.statusmessage.org/ns/hospital/v1.0" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xsi:schemaLocation="http://www.statusmessage.org/ns/hospital/v1.0:\Standards\HospitalStatus.xsd">

<hospital>


<organizationInformation>



<organizationId>A32145</organizationId>



<organizationName>ABC Hospital</organizationName>



<locationStateName>District of Columbia</locationStateName>



<locationCountryName>USA</locationCountryName>


</organizationInformation>


<emergencyDepartmentReport>



<emsTraffic>




<status>Normal</status>



</emsTraffic>



<capacity>




<triageRed>50</triageRed>




<triageYellow>50</triageYellow>




<triageGreen>50</triageGreen>




<triageBlack>50</triageBlack>



</capacity>



<census>




<triageRed>20</triageRed>




<triageYellow>20</triageYellow>




<triageGreen>20</triageGreen>




<triageBlack>20</triageBlack>



</census>


</emergencyDepartmentReport>


<hospitalBedCapacity>



<adultICU>




<status>Vacant/Available</status>




<availableCount>10</availableCount>




<baselineCount>30</baselineCount>




<subCategoryBedCapacity>





<name>cardiac</name>





<bedCapacity>






<status>Vacant/Available</status>






<availableCount>10</availableCount>






<baselineCount>30</baselineCount>





</bedCapacity>




</subCategoryBedCapacity>



</adultICU>



<burn>




<status>Vacant/Available</status>




<availableCount>40</availableCount>




<baselineCount>60</baselineCount>



</burn>


</hospitalBedCapacity>


<serviceCoverage>



<burn>Available</burn>



<cardiology>Available</cardiology>



<neonatology>Available</neonatology>



<neurology>Available</neurology>



<orthopedic>Available</orthopedic>



<anesthesia>Available</anesthesia>



<infectiousDisease>Available</infectiousDisease>



<obgyn>Available</obgyn>



<laborDelivery>Available</laborDelivery>



<generalPsychiatric>NotAvailable</generalPsychiatric>



<adultGeneralPsychiatric>Available</adultGeneralPsychiatric>



<pediatricPsychiatric>Available</pediatricPsychiatric>



<generalSurgery>Available</generalSurgery>



<adultGeneralSurgery>Available</adultGeneralSurgery>



<pediatricsGeneralSurgery>Available</pediatricsGeneralSurgery>



<orthopedicsSurgery>Available</orthopedicsSurgery>



<neuroSurgery>NotAvailable</neuroSurgery>



<facialSurgery>NotAvailable</facialSurgery>



<cardiothoracicSurgery>Available</cardiothoracicSurgery>



<handSurgery>Available</handSurgery>



<reimplantationSurgery>NotAvailable</reimplantationSurgery>



<spinalSurgery>Available</spinalSurgery>



<vascularSurgery>NotAvailable</vascularSurgery>


</serviceCoverage>


<hospitalFacilityStatus>



<eocStatus>Inactive</eocStatus>



<eocPlan>Inactive</eocPlan>



<eocPlanCommentText>String</eocPlanCommentText>



<clinicalStatus>Normal</clinicalStatus>



<deconCapacity>Inactive</deconCapacity>



<morgueCapacity>Open</morgueCapacity>



<facilityStatus>Normal</facilityStatus>



<securityStatus>Normal</securityStatus>



</hospitalFacilityStatus>


<hospitalResourceStatus>



<staffing>Adequate</staffing>



<facilityOperations>Adequate</facilityOperations>



<clinicalOperations>Adequate</clinicalOperations>


</hospitalResourceStatus>


<entityStatus>



<entity>




<entityTypeKeyword>





<listURN>http://www.cdc.gov/EquipmentList</listURN>





<elementName>Ventilator</elementName>




</entityTypeKeyword>




<instanceId>B4321324</instanceId>




<observation>





<observationTypeKeyword>






<listURN>http://www.cdc.gov/StatusList</listURN>






<elementName>Availability</elementName>





</observationTypeKeyword>





<observationValue>40</observationValue>




</observation>



</entity>


</entityStatus>


<lastUpdateTime>2001-12-17T09:30:47.0Z</lastUpdateTime>

</hospital>
</rs:hospitalStatus>
� For a brief description, please see Appendix. 


� This section was prepared by the HAvBED project staff.


� Comments were received from a few organizations, and their suggestions were incorporated.  No objections were received.
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