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Purpose

In an emergency, professionals from various locales, with various backgrounds, will come together and need to work cooperatively and effectively in a chaotic environment to route victims to appropriate medical facilities.  Questions may arise regarding a particular facility, such as: Is the facility still functioning? Has the facility been evacuated? Is it full? Does it support burn victims? Are there available surgical facilities? Is there a pediatric intensive care unit? Are spinal surgical services available? What about air transport services? Is the hospital Emergency Operations Center (EOC) operating? What is the chemical decontamination capacity? Is there a security lockdown? What is the current triage count? 

Answers to these questions can save lives in an emergency and the purpose of EDXL HAVE is, in short, to answer these kinds of questions. The purpose of EDXL HAVE is to provide a flexible and convenient format for reporting medical facility status for the purpose of ensuring effective routing of patients in an emergency. EDXL HAVE is an international standard recommended for all hospital and medical facilities by organizations such as the U.S. Department of Homeland Security and the Healthcare Information  Technology Standards Panel [8].  Let’s take a look at how it works. 

This paper provides a basic introduction to EDXL HAVE, intended specifically for those information technology  specialists at medical facilities who wish to understand and use EDXL HAVE.  The paper is also written for those who are curious to learn about EDXL HAVE and what it means for emergency preparedness and response.  After a quick review of the basic components of a EDXL HAVE message, with examples, the paper concludes with a recommendation that all medical facilities consider adding a EDXL HAVE icon and link to their websites to serve as a decentralized, distributed, region-wide, standardized medical facility status in support and preparation for the next widespread emergency.  If you are already familiar with EDXL HAVE or if you are comfortable with XML and just want a quickstart, take a look at the instructions in the "Next Steps / QuickStart' section at the end of this paper.

River Valley Hospital Hypothetical

Throughout this paper, we will supplement the examples by considering the hypothetical River Valley Hospital (RVH) which will be using EDXL HAVE to report its status on a regular basis. We'll see that River Valley is about to face a regional emergency that will significantly tax its regional medical services. We'll see how RVH's use of EDXL HAVE saves lives and ensures its services are most effectively utilized during the emergency. 

Background

In a city or region-wide emergency, whether a wildfire, earthquake, chemical spill, contagious disease, or terrorist incident, access to medical facilities is key to limiting casualties, reducing fear and panic, and ensuring a successful emergency response. Of course, the same is true of everyday emergencies, such as automobile accidents.  Medical professionals stand ready and prepared to handle these emergencies, if we can route victims to the right locations based on availability of beds and services.  In a region-wide emergency, the ability of hospitals and other medical facilities to provide services can change due to overload, evacuation, quarantine, power outages and similar circumstances. The goal is to maintain constantly updated situational awareness, but until now, this has been a challenge in part due to the lack of a standardized method of reporting and advertising available services.

In association with a dedicated group of hospitals and medical professionals, in 2006, the Department of Homeland Security Practitioner’s Working Group established a set of requirements that could be used to design a standard for describing the availability of medical facilities.  The requirements were reviewed by a wide spectrum of emergency management industry leaders and vendors participating in the Emergency Interoperability Consortium (EIC). The requirements were then forwarded to the OASIS Emergency Management Technical Committee and, after significant effort by these emergency standards professionals,  the result is the relatively new standard, released in August of 2008, the Hospital Availability Standard (EDXL HAVE).

So EDXL HAVE now joins a family of standards that comprise or support the Emergency Data Exchange Language (EDXL). EDXL began in 2004 as a project of the Disaster Management eGov Initiative of the U.S. Department of Homeland Security (DHS) as a means to enhance inter-agency emergency data communications. The standards which comprise or support EDXL are: (1) Common Alerting Protocol (CAP) for emergency alerts; (2) Resource Messaging (RM) for issuing and handling requests for emergency resources; (3) Hospital AVailability Exchange (EDXL HAVE) for communicating the status of a hospital and its resources; and (4) Distribution Element (DE) for packaging and addressing emergency information. (A new standard, Situation Reporting, is in the development process.) All of these standards can be found under the names CAP, EDXL-DE, EDXL-RM and EDXL-HAVE at the OASIS website: http://www.oasis-open.org. The goal of the EDXL initiative is to facilitate emergency information sharing and data exchange across the local, state, tribal, national and non-governmental organizations. The effort focuses on standardization of specific messages to facilitate emergency communication and coordination. Any technology vendor or organization can easily develop their XML-based messaging exchanges using these standards, leveraging existing legacy information technology applications. For more background on EDXL, see http://xml.coverpages.org/edxl.html.

What's In It? A Summary Structure of the Standard Organization

EDXL HAVE is simply a set of eXtensible Markup Language (XML) elements, referred to here as “tags”. An XML element is a name for a piece of information defined in a schema. A EDXL HAVE report begins with some basic organization information (e.g. name, address, geographic latitude / longitude) followed by medical facility status in five key areas, and ending with a last updated time. It's that simple. In fact, if you're familiar with XMLSchema, you may want to go straight to the schema which you will find here http://docs.oasis-open.org/emergency/edxl-have/v1.0/edxl-have.xsd. The schema is actually quite readable and its major content is only a few pages, although the complete schema runs perhaps 25 pages simply due to the listing of the various types of bed types and services.   For those with a graphical bent, you may want to take a quick look at the domain model diagram in Appendix B. For the rest of us, we'll go over the basics right here. 

The five key status areas covered in a EDXL HAVE report are:

·  Emergency Department Status, including patient traffic flow, capacity, current numbers and ambulance status;

·  Hospital Bed Capacity Status, including capacity, availability, and future availability based on bed type;

·  Service Coverage Status, a true/false list of services available;

·  Hospital Facility Status, including clinic status, decontamination capacity, and security level;

·  Hospital Resource Status, including an Adequate/Insufficient label for staffing, facility operations and clinical operations. 

Although these category titles may appear broad, they are easier to report in EDXL HAVE than you might expect. EDXL HAVE is concerned with situational awareness at a basic level, not about all the details. 

The status represented by these categories is always associated in EDXL HAVE with a particular date and time, referred to as the LastUpdateTime.  This time needs to be represented in the XMLSchema dateTime format, where, for example, August 7th, 2008 at 6:05pm in the U.S. Mountain timezone is represented as 2008-08-07T18:05:00-07:00.  This format is borrowed from ISO 8601 and is of the form: CCYY-MM-DDThh:mm:ss[Z|(+|-)hh:mm]where the timezone can be specified as Z (UTC) or (+|-)hh:mm.  

So the EDXL HAVE standard is simply an xml format with xml elements (“tags”) covering the organization information, the five status areas, and the LastUpdateTime.

On the next page, you'll find a skeleton of a complete EDXL HAVE report.  The only parts filled in are the introductory namespace definitions and the LastUpdateTime. (For those not familiar, namespaces allow reuse and mixing of XML tags from multiple schemas.  See http://en.wikipedia.org/wiki/XML_namespace. The schema locations can also be specified which enables xml tools to validate that the xml examples are correct. This example identifies 7 different namespaces.) The dotted lines in the skeleton represent sections we need to fill in. We'll review these sections in the rest of this paper. By the end of the paper, we'll have a completely filled in example, shown in Appendix A.

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

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

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

 <have:Hospital>

    <have:Organization>

    ...

    </have:Organization>

    <have:EmergencyDepartmentStatus>

    ...

    </have:EmergencyDepartmentStatus>

    <have:HospitalBedCapacityStatus>

    ...

    </have:HospitalBedCapacityStatus>

    <have:ServiceCoverageStatus>

    ...

    </have:ServiceCoverageStatus>

    <have:HospitalFacilityStatus>

    ...

    </have:HospitalFacilityStatus>

    <have:HospitalResourcesStatus>

    ...

    </have:HospitalResourcesStatus>

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

  </have:Hospital>

</have:HospitalStatus>

Skeleton of a EDXL HAVE report showing where to put the organization information at the beginning, 

the last updated time at the end and the five status tags for emergency department, 

hospital bed capacity, services, hospital facility and hospital resources.

Let's begin by looking at how the organization information is represented in EDXL HAVE before proceeding to the five status areas.

Organization

Tags for organization information (e.g. name, address, type of facility) and location information (e.g. geographic latitude and longitude) are so fundamental to many standards that there was no need to recreate the wheel; instead, EDXL HAVE reuses the excellent work already performed by others.  In the case of organization information, EDXL HAVE extends a tag from the OASIS Extensible Party Information Language (xPIL) which provides an extensive set of subtags for representing organization information. In the case of geo location, EDXL HAVE reuses the geo-oasis:Where schema to allow you to specify the latitude/longitude location which is useful for mapping applications. If you are interested, background information on these two external schemas is provided in the boxes below.  For our purposes, we won’t worry about the details. Let’s just see an example, which we can reuse for our own organizations.

XPIL: Background

First, a little background on representing organization information using xPIL, in case you are interested. There is an important committee at OASIS working on standards specifically designed to represent people or organizations involved in transactions, the Customer Information Quality (CIQ) committee. For the last several years, the CIQ committee has developed standards designed to deliver royalty-free, international, industry neutral and application neutral XML specifications for representing, interoperating and managing what they call “Party” (Person/Organization) Centric Information (including Name, Address, Profile, and Relationships).  These standards include the Extensible Name Language (xNL), the Extensible Address Language (xAL), the Extensible Party Information Language (xPIL), and the Extensible Party Relationship Language (xPRL). Together, the tags cover a comprehensive range of information for representing all aspects of an organization engaged in interaction with others.  Fortunately, for our purposes, we don’t have to be an expert on all of this.   EDXL HAVE references and uses the Extensible Party Information Language (xPIL) and if you are interested, you can learn all the details at the links shown below; however, we’ll simply note that it’s easy to reuse an example that contains the basic organization information and we will do that here. If you want to learn more, there is a good overview presentation here http://www.oasis-open.org/committees/download.php/29474/OASIS%20CIQ%20TC%20Overview%20-%20October%202008.ppt The home of the CIQ committee provides a complete set of materials and schemas for these fine standards here http://www.oasis-open.org/committees/tc_home.php?wg_abbrev=ciq
GEO-OASIS WHERE: Background

The OpenGeoSpatial Consortium (OGC) has done a wonderful job for many years to develop geo-spatial standards. OGC’s standardization effort is largely responsible for the distributed, decentralized, vendor-neutral, web-based mapping solutions which most organizations are leveraging. Although these standards are comprehensive and you can learn more at their website http://www.opengeospatial.org/; OASIS is fortunate to have an excellent relationship with OGC which has resulted in the convenient geo-oasis:Where schema.  This schema provides the Where tag and a set of basic subtags, like Point, which allow you to specify your latitude/longitude in a manner which will be universally understood by mapping tools. For those of you who are familiar with XML, you are welcome to explore the geo-oasis:Where schema at http://docs.oasis-open.org/emergency/edxl-have/geo-oasis.xsd. 

In an emergency, some of the most important organization elements are the hospital name and location, including the street address and the latitude and longitude. With these elements, mapping and directions to the hospital can be obtained through common tools. Here is an example of the organization information tags which you can easily reuse for your organization information:

...

<have:Organization>

  <have:OrganizationInformation>

   <xnl:OrganisationName>

    <xnl:NameElement>River Valley Hospital</xnl:NameElement>

   </xnl:OrganisationName>

   <xpil:OrganisationInfo xpil:Type="Hospital" 

                 
xpil:OperatingHourStartTime="09:00:00.0Z"       
xpil:OperatingHourEndTime="18:00:00.0Z"/>

   <xpil:Addresses>

  
<xpil:Address a:Usage="Postal" ct:ValidFrom="2000-01-01T00:00:00" 


ct:ValidTo="2020-03-31T00:00:00">


   <xal:Country>


     <xal:NameElement>UNITED STATES</xal:NameElement>


   </xal:Country>


  <xal:AdministrativeArea>


    <xal:NameElement>CA</xal:NameElement>


  </xal:AdministrativeArea>


  <xal:Locality>


    <xal:NameElement>RIVER VALLEY</xal:NameElement>


  </xal:Locality>


  <xal:Thoroughfare>


    <xal:NameElement>MAIN STREET</xal:NameElement>


    <xal:Number>1813</xal:Number>


  </xal:Thoroughfare>


  <xal:PostCode>


    <xal:Identifier>92123</xal:Identifier>


  </xal:PostCode>


</xpil:Address>

   </xpil:Addresses>

  </OrganizationInformation>

  <OrganizationGeoLocation>

   
<gml:Point srsDimension="2" srsName="urn:ogc:def:crs:EPSG:6.6:4326">
          <gml:pos>32.799288 -117.155671</gml:pos>
        </gml:Point>

  </have:OrganizationGeoLocation>

 </have:Organization>

...

Example Snippet of the Organization tag

Let’s quickly glance at this example, which is really quite simple. Look at the text in bold font. These are the items that you would replace with your medical facility information. You can see the organization name (“River Valley Hospital”), the type of facility (“Hospital”), the regular operating hours (0900 to 1800), the postal address (“1813 MAIN STREET, RIVER VALLEY, CA 92123”), and the latitude and longitude location (“32.799288 -117.155671”).  So the simplest suggestion is to copy/paste this example snippet into your EDXL HAVE document, and replace the information in bold with your information.  (Of course, for production use, your hospital or facility information technology department would generate the HAVE report automatically. In the meantime, you can use your favorite XML Editor or simply a text editor to manipulate these examples, which you can download as a zip file. [7] This white paper is simply describing a hands-on manual approach to editing the XML with any free text editor for educational purposes.)

Although this example for specifying a street address may appear a bit verbose for human readability, you can specify the street address on a single line if desired as shown in the example in Appendix A. In this case, we chose to break out the individual address components to allow for easier computer processing.

River Valley Hospital Update #1: Normal Day

Sunday 2:00 pm: It's a normal Sunday afternoon at River Valley Hospital (RVH). RVH has 115 of its 200 beds available, its emergency medical services (EMS) are handling a normal flow of patients, there is a functioning Level II trauma unit, as well as air transport services, and surgical services including spinal and neurological. (Although there may be much more detail in its EDXL HAVE representation, we will keep things simple and show just this information being reported.) The EDXL HAVE information is accessible through the  link marked by the EDXL HAVE icon on RVH's website homepage. RVH updates the EDXL HAVE report throughout the day whenever the conditions change by having the xml file auto-generated from the hospital's current information technology (IT) systems. (This normal day status is shown in the EDXL HAVE representation attached in Appendix E.) There is a professional football game underway four miles away at the downtown stadium which is just a mile downwind of a major chemical plant. Unknown to the RVH staff and other city officials, an earthquake is about to cause massive injuries requiring quick and accurate answers to  questions about available resources to effectively route the victims. How will RVH's use of EDXL HAVE help under these conditions?   We'll soon find out. Let's first look at how to report emergency department status in EDXL HAVE.

Emergency Department Status

Emergency Departments can report the status of their patient traffic flow, their capacity, current census and ambulance services using the appropriately named tags:

· EMSTraffic

· EMSCapacity

· EMSCensus

· EMSAmbulanceStatus

Let's look at each of these components of emergency department status. We will include example XML snippets to make all of this clear. 

EMSTraffic

EMSTraffic represents the flow of patients through the emergency department. EMSTraffic includes  subtags for status (EMSTrafficStatus) and the reason for the status (EMSTrafficReason).  EMSTrafficStatus can be one of the following values: Normal, Advisory, Closed or Not Applicable.  EMSTrafficReason can be any text string.  Below is an example of EMSTrafficStatus under normal conditions:

...

<EMSTraffic>

  <EMSTrafficStatus>Normal</EMSTrafficStatus>

</EMSTraffic>

...

 Normal Patient Traffic Flow in the Emergency Department

As you can see, reporting normal status is simple and there is no need for the optional EMSTrafficReason. But what if the emergency medical services are impaired or shutdown in an emergency? Here is an example where the emergency medical services are shutdown due to an evacuation.

...

<EMSTraffic>

  <EMSTrafficStatus>Closed</EMSTrafficStatus>

  <EMSTrafficReason>Evacuation in Progress</EMSTrafficReason>

</EMSTraffic>

...

 Closed Patient Traffic Flow in the Emergency Department Due to Evacuation

EMSCapacity

EMSCapacity is the number of patients the emergency department can accept, based on patient need. Structurally, EMSCapacity is a special type of tag referred to in EDXL HAVE as a “TriageCount”. A TriageCount is simply a set of tags which include a reference to a community-maintained list of values, followed by pairs of these values and quantities.  All of this is easier understood with an example.  If your community has not adopted a specific list of values for representing your emergency medical services capacity, you can simply use the default list of values.  In this case, the values are color codes: Red = victims with immediate needs; Yellow = victims with delayed needs; Green = victims with minor needs; and Black = deceased. The quantity following each color code represents the number of victims associated with that color code. In this example, the number of patients which the emergency department is capable of handling with immediate needs (red) is 20, with delayed needs (yellow) is 30,  with minor needs (green) is 40, and deceased (black) is 10. Let's look at the example xml snippet of EMSCapacity below which uses these values from the default list specified:

...

<EMSCapacity>

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

  <TriageCode>

    <TriageCodeValue>Red</TriageCodeValue>

    <TriageCodeQuantity>20</TriageCodeQuantity>

  </TriageCode>

  <TriageCode>

    <TriageCodeValue>Yellow</TriageCodeValue>

    <TriageCodeQuantity>30</TriageCodeQuantity>

  </TriageCode>

  <TriageCode>

    <TriageCodeValue>Green</TriageCodeValue>

    <TriageCodeQuantity>40</TriageCodeQuantity>

  </TriageCode>

  <TriageCode>

    <TriageCodeValue>Black</TriageCodeValue>

    <TriageCodeQuantity>10</TriageCodeQuantity>

  </TriageCode>

</EMSCapacity>

...

EMSCapacity: 20 victims with immediate needs; 30 delayed needs; 40 minor needs; 10 deceased

As you can see, reporting EMSCapacity is simply a matter of choosing an appropriate list by name and then specifying the values and quantities for each chosen item from the list.  In this case, the default list was specified by its URN. For those unfamiliar with a Uniform Resource Name (URN), this is a standard for creating globally unique names for things, such as in this case, a list of EMSCapacity values. EDXL HAVE uses this construction of <TriageCodeListURN> followed by one or more value/quantity pairs to give communities flexibility to define standard lists of terms representing their emergency medical services status. For more information on URNs, see http://tools.ietf.org/html/rfc2141. 

Note that in the schema, the TriageCodeListURN is defined to be of type xsd:anyURI, which means that the value can also be a Uniform Resource Location (URL). Although in theory, a uniform resource name is a better way to specify a unique name for a resource, it also has the disadvantage of requiring a registry lookup. If you do not have a registry available to resolve uniform resource names, you can avoid this problem by specifying a uniform resource location instead. In this case, the <TriageCodeListURN>, specified in the example above could have read  http://open-oasis.gov/names/tc/emergency/have/1.0/triagecolorcode.  This URL format is the same type of URL which you use in your web browser everyday and is easy to lookup by a human or programmatically by a computer.  This is an easier way to allow lookup of your own list of values.

Also note that this grouping of tags referred to as a TriageCount, consisting of the TriageCodeListURN followed by an unbounded number of <TriageCode> value/quantity tags, is a recurring component in EDXL HAVE.  Rather than reinvent the wheel, this TriageCount structure is reused in several places in EDXL HAVE, so it's good to become familiar and comfortable with this structure.  The format of the structure is shown below:

...

  <TriageCodeListURN>...</TriageCodeListURN>

  <TriageCode>

    <TriageCodeValue>...</TriageCodeValue>

    <TriageCodeQuantity>...</TriageCodeQuantity>

  </TriageCode>

  <TriageCode>

    <TriageCodeValue>...</TriageCodeValue>

    <TriageCodeQuantity>...</TriageCodeQuantity>

  </TriageCode>

  <TriageCode>

    <TriageCodeValue>...</TriageCodeValue>

    <TriageCodeQuantity>...</TriageCodeQuantity>

  </TriageCode>

  <TriageCode>

    <TriageCodeValue>...</TriageCodeValue>

    <TriageCodeQuantity>....</TriageCodeQuantity>

  </TriageCode>

...

The TriageCount Structure

In the structure above, the name of the list is specified, followed by the paired values and quantities. The concept is fairly simple, but significant. The TriageCount structure provides the flexibility to communities to define their own appropriate status codes rather than requiring some rigid code list in the EDXL HAVE standard.  So we'll see this structure recur in examples below.  Note that the meaning of any particular TriageCount depends on its parent tag (the tag enclosing the TriageCount structure) as we'll see below.  

EMSCensus

EMSCensus represents the number of patients currently in the emergency department, based on triage patient type. EMSCensus is very similar to EMSCapacity in appearance and it is also a type of TriageCount.  The difference is that where EMSCapacity refers to the number of patients by type that the hospital can currently accept, the EMSCensus refers to the number of patents by type that the hospital is currently handling.   So structurally the example above for EMSCapacity could be repeated as an example of EMSCensus by simply the replacing the EMSCapacity tag with the EMSCensus tag.  See below.

<EMSCensus>

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

  <TriageCode>

    <TriageCodeValue>Red</TriageCodeValue>

    <TriageCodeQuantity>20</TriageCodeQuantity>

  </TriageCode>

  <TriageCode>

    <TriageCodeValue>Yellow</TriageCodeValue>

    <TriageCodeQuantity>30</TriageCodeQuantity>

  </TriageCode>

  <TriageCode>

    <TriageCodeValue>Green</TriageCodeValue>

    <TriageCodeQuantity>40</TriageCodeQuantity>

  </TriageCode>

  <TriageCode>

    <TriageCodeValue>Black</TriageCodeValue>

    <TriageCodeQuantity>10</TriageCodeQuantity>

  </TriageCode>

</EMSCensus>

EMSCensus: 20 victims with immediate needs; 30 delayed needs; 40 minor needs; 10 deceased

Although the examples of EMSCapacity and EMSCensus  look similar, the meaning is different. In the EMSCensus case, the numbers represent the patients currently being handled by the hospital.  Under normal conditions, the capacity numbers would be greater than the census numbers, this may or may not be the case in an emergency. 

EMSAmbulanceStatus & EMSAirTransportStatus

A hospital can report the status of its ambulance and air transport services in terms of the time to offload.  For this purpose, “offload time” means the time to transfer care of a patient to hospital staff, thereby freeing the transport for assignment.  The offload time is reported using two tags: EMSOffloadStatus which can be one of “Normal” or “Delayed”, and EMSOffloadMinutes which is an integer representing the average offload time in minutes.  For example, here is how to represent a normal ambulance status and an air transport status of 17 minutes:

<EMSAmbulanceStatus>

  <EMSOffloadStatus>Normal</EMSOffloadStatus>

</EMSAmbulanceStatus>

<EMSAirTransportStatus>

  <EMSOffloadStatus>Delayed</EMSOffloadStatus>

  <EMSOffloadMinutes>17</EMSOffloadMinutes>

</EMSTraffic>

EMSAmbulanceStatus: Normal and EMSTransportStatus: Delayed with average offload time of 17 minutes

Note as shown in the example, that the EMSOffloadMinutes is optional, so we didn't specify it for ambulance status assuming that the “Normal” condition is sufficient information for this purpose.

River Valley Hospital Update #2: Functioning but Under Siege

Sunday 2:10pm:  The normal Sunday afternoon in River Valley is suddenly broken when a 7.5 earthquake hits near the downtown stadium. The effects are significant and immediate. A portion of the stadium immediately collapses. Local authorities on-site begin to respond along with a diverse assortment of medical professionals on and off-duty at the event. 

Sunday 2:12pm: Two miles away at RVH, the majority of the hospital has survived the severe shaking relatively unharmed, in particular the helipad is still functioning and EMS and surgery units continue to function.  One wing has lost power, and those 60 beds are not fully serviceable. The hospital now has a 140 bed capacity .  An updated EDXL HAVE report is generated, see Appendix F.

Sunday 2:16pm: On-site, victims with severe spinal injuries are in need of medical transport.  A major freeway outlet has been damaged and air transport services are needed. A  paramedic is assisting victims onto a helicopter, but where can they be taken?  The emergency management situational awareness tools show nearby hospital status and the transport unit can see that RVH is functioning, offers the needed surgical and trauma services, has beds available, and has support for air transport services. The helicopter takes off bound for RVH and the on-site teams can now begin to effectively and efficiently manage the routing of victims without wasting time trying to track down and communicate status in older ad-hoc, inefficient mechanisms.

Sunday 2:20-3:00 pm: Victims air transported begin arriving at RVH. Over the next 40 minutes, the number of beds in use rises, the flow of patients through EMS increases, the number of EMS patients are reported by need, the offload times are noted, and the RVH information system updates the EDXL HAVE status report. Also some good news, emergency power has been restored to the wing previously shutdown. All 200 beds are available. See the updated  EDXL HAVE report in Appendix G. 

Soon, authorities will discover that a fire has started at the nearby chemical plant and toxic fumes are beginning to spread. How will RVH respond?  Before we find out, let's take a look at how EDXL HAVE allows RVH and other medical facilities to report bed capacity, service coverage and overall hospital facility status.

Hospital Bed Capacity Status

The reporting of bed availability and capacity in EDXL HAVE is based on bed types and subtypes.  In an emergency, it would be nice to know, for each bed type, if any are available and if so, how many, the maximum available and an estimate of how many will become available soon. The 14 bed types  specified in EDXL HAVE are:

	BED TYPES

	AdultICU
	PediatricICU
	-NeonatalICU

	EmergencyDepartment
	NurseryBeds
	MedicalSurgery

	RehabLongTermCare

	Burn
	Pediatrics

	AdultPsychiatric
	PediatricPsychiatric
	NegativeFlowIsolation

	OtherIsolation
	OperatingRooms
	


The List of Bed Types in EDXL-HAVE (derived originally from HavBED [3])

Reporting bed capacity by bed type allows patients to be routed to the appropriate facility for addressing the patients' specific needs. EDXL HAVE also provides the capability to report bed subtypes; although EDXL HAVE does not provide any predefined bed subtypes.  

After specifying the bed type, you can then specify the bed capacity which has five components as shown below:

· Capacity Status: which is one of either “Vacant/Available” or “NotAvailable”

· Available Count: an integer representing the number of vacant/available beds to which patients can be immediately transported

· Baseline Count: an integer specifying the maximum number of beds in this category

· Additional Capacity Count 24Hr: an integer estimate of how many beds above the current number could be made available within 24 hours

· Additional Capacity Count 72Hr: an integer estimate of how many beds above the current number could be made available within 72 hours.

Here is an example where the bed type is AdultICU and there are 10 beds available out of a maximum of 30, with 12 more available within 24 hrs and 16 more available within 72 hours.

<HospitalBedCapacityStatus>

  <BedCapacity>

    <BedType>AdultICU</BedType>

    <Capacity>

      <CapacityStatus>Vacant/Available</CapacityStatus>

      <AvailableCount>10</AvailableCount>

      <BaselineCount>30</BaselineCount>

      <AdditionalCapacityCount24Hr>12</AdditionalCapacityCount24Hr>

      <AdditionalCapacityCount72Hr>16</AdditionalCapacityCount72Hr>

    </Capacity>

  </BedCapacity>

</HospitalBedCapacityStatus>

HospitalBedCapacityStatus: Adult Intensive Care Unit has 10 out of 30 beds available, 

with 12 additional beds expected to free up in 24  hours and 16 in 72 hours

Service Coverage Status

Medical facilities can report the availability of their specialty services using the ServiceCoverageStatus. Basically, this is as simple as saying “true” or “false” for any of about 40 specified types or subtypes of services. Although this makes for a somewhat long list of tags, it isn't too long to be easily perused. We've included a few of the service types in the list below, but the complete list is shown in Appendix D. 

- Burn

- CardiologyIndicator

    - Cardiology or 

    - CardiologySubType

       - CardiologyInvasive, CardiologyNonInvasive 

- ...

Partial List of Service Types, see Appendix D for a complete list. 

For example, if Burn services are available at the hospital, the ServiceCoverageStatus would include an entry such as: <Burn>true</Burn>.  For services with subtypes, such as cardiology, the service name is shown with “Indicator” appended (e.g. CardiologyIndicator) and then you have an option. For the subtype, you can either specify the generic service (e.g. Cardiology) or you can specify a service as one or more subtypes (e.g. CardiologyInvasive or CardiologyNonInvasive).  So the ServiceCoverageStatus ends up being a potentially long list of tags showing which services or subservices are available, true or false. The only exception is the TraumaCenterServicesLevel which uses levels 1 through 4 instead of true/false.  The trauma center levels come from a categorization done by the American College of Surgeons, where Level 1 trauma centers have the highest level of services and capabilities. (For a non-authoritative but freely available description of trauma center levels see http://en.wikipedia.org/wiki/Trauma_center. ) Here is an example of a hospital reporting that it has the necessary staff and facilities to support “Burn” , “CardiologyNonInvasive”, and TraumaCenterServicesLevel 3, but not “CardiologyInvasive” and not “Dialysis” :

<ServiceCoverageStatus>

  <Burn>true</Burn>

  <CardiologyIndicator>

    <CardiologySubType>

      <CardiologyInvasive>false</CardiologyInvasive>

      <CardiologyNonInvasive>true</CardiologyNonInvasive>

    </CardiologySubType>

  </CardiologyIndicator>

  <Dialysis>false</Dialysis>

  <TraumaCenterServicesIndicator>

    <TraumaCenterServicesLevel>Level3</TraumaCenterServicesLevel>

  </TraumaCenterServicesIndicator>

</ServiceCoverageStatus>

ServiceCoverageStatus: Available services include Burn and CardiologyNonInvasive, 

while the Trauma Center is functioning at Level 3

Be forewarned that although all of the service tags are optional, if they are present then they must occur in the order specified in the EDXL HAVE schema and also shown in Appendix D.  There is no significance to the order, but it is a requirement of the schema and so you need to be careful to use the specified order when you create your own EDXL HAVE representation for your medical facility. 

Hospital Facility Status

We are making good progress covering our review of the EDXL HAVE standard. We've already covered organization information and three of the five major status categories, namely  EmergencyDepartmentStatus, HospitalBedCapacityStatus and ServiceCoverageStatus. There are only two more topics to cover: HospitalFacilityStatus and HospitalResourceStatus.  Let's take a look at HospitalFacilityStatus.

What could be more important in an emergency than the status of the hospital's facilities?  Is the clinic full? Are the decontamination facilities available? Is the hospital closed or evacuating? Is there a security lockdown in place or a quarantine? Is the hospital staffing sufficient? These are the types of questions sure to arise in an emergency. They can all be answered by EDXL HAVE's HospitalFacilityStatus. Let's look at the 13 items which can be reported under this tag. Fortunately, the tag names for EDXL HAVE are easy to read and fairly self explanatory. (Note that in the tags below, “EOC” stands for emergency operations center.) Here are the 13 tags for HospitalFacilityStatus and their allowed values:

· HospitalEOCStatus: either “Active” or “InActive”

· HospitalEOCPlan: either “Active” or “InActive”

· ClinicalStatus: either “Normal” or “Full”

· DeconCapacity

· DeconCapacityStatus: either “Inactive”, “Open”, “Full” or “Exceeded”

· AmbulatoryPatientsDeconCapacity: an integer number of ambulatory patients which can be decontaminated over an hour

· NonAmbulatoryPatientsDeconCapacity: an integer number of non-ambulatory patients which can be decontaminated over an hour

· MorgueCapacity

· MorgueCapacityStatus: either “Open”, “Full” or “Exceeded”

· MorgueCapacityUnits: an integer number of vacant/available units to which victims can be immediately transported

· FacilityStatus: either “Normal”, “Compromised”, “Evacuating” or “Closed”

· SecurityStatus: either “Normal”, “Elevated”, “RestrictedAccess”, “Lockdown” or “Quarantine”

· Activity24Hr

· Admissions: the number of admissions over the last 24 hours

· Discharges: the number of discharges over the last 24 hours

· Deaths: the number of deaths over the last 24 hours

Below is an example of a hospital under some stress responding to a bio hazard emergency and reporting a number of items relating to facility status: an active EOC plan, a full clinic, an open decontamination ambulatory capacity of 26 per hour, a morgue capacity status of “Open” with 20 available units and a facility status of “Compromised”, a security status of “Restricted” and activity in the last 24 hours of 200 admissions, 35 discharges and 42 deaths.

<HospitalFacilityStatus>

  <HosptialEOCStatus>Active</HospitalEOCStatus>

  <HosptialEOCPlan>Active</HospitalEOCPlan>

  <ClinicalStatus>Full</ClinicalStatus>

  <DeconCapacity>

    <DeconCapacityStatus>Open</DeconCapacityStatus>

    <AmbulatoryPatientsDeconCapacity>26</AmbulatoryPatientsDeconCapacity>

  </DeconCapacity>

  <MorgueCapacity>

    <MorgueCapacityStatus>Open</MorgueCapacityStatus>

    <MorgueCapacityUnits>20</MorgueCapacityUnits>

  </MorgueCapacity>

  <FacilityStatus>Compromised</FacilityStatus>

  <SecurityStatus>RestrictedAccess</SecurityStatus>

  <Activity24Hr>

    <Admissions>200</Admissions>

    <Discharges>35</Discharges>

    <Deaths>42</Deaths>

  </Activity24Hr>

</HospitalFacilityStatus>

HospitalFacilityStatus: Shows an Active emergency department 

with a decontamination capacity of 26 patients, a morgue capacity of 20, 

200 admissions, and a compromised facility due to a restricted security access. 

There is not much more to say about this example. Again, the tags for reporting HospitalFacilityStatus are optional, so you can pick and choose what you report, but remember to keep the tags you use in the order listed in the schema.  There is only one last topic to cover, HospitalResourceStatus and then we will conclude this overview of EDXL HAVE with a recommendation.

River Valley Hospital Update #3: Successful Management of New Hazards

Sunday 3:00 pm: On-site incident command has been established and the rising bed capacity at RVH is noted and some victims with less immediate needs are routed to other locations. At about this time, some otherwise healthy individuals from the southeast end of the stadium begin reporting watery eyes and breathing difficulties. Local chemical sensors indicate a toxic chemical, acting as a nerve agent, is of significant concentration and emanating from the nearby chemical plant, which has caught fire as a result of the earthquake. Authorities need some quick answers. Which medical facilities can support neurological treatment and decontamination?  Fortunately, using incident management software systems that understand EDXL HAVE reports, the authorities quickly determine that RVH is the closest facility with  support for efficient decontamination.   Victims can now be routed to a place where they can be treated and supported. 

RVH is efficiently and effectively reporting its status, which is saving time and lives, and is especially important since RVH 's status is changing. RVH is about to have some setbacks. 

Sunday 3:05 pm: A helicopter malfunctions and cannot lift off from the RVH helipad. For the moment at least, air transport services are down.  The bed capacity has reached overflowing, and the traffic jam, both pedestrian and automotive, has shutdown access to the EMS.  All of this is noted in the EDXL HAVE report, see Appendix H.

Sunday 3:06 pm: On-site responders see lit up on their situational awareness tools in red that the RVH air transport is down, that  a few beds are still available, but the EMS is not accessible. Authorities can quickly and efficiently make the needed decisions with this vital information so that victims are routed to other available facilities.

Hospital Resource Status

A hospital's resources vital for emergency response include Staffing, Facility Operations and Clinical Operations.   EDXL HAVE takes a simple approach to reporting resource status: either the resource status is “Adequate” or “Insufficient”.   There is a ResourceInformationText field if you want to supply a text string of details.  A simple example will serve to demonstrate the HospitalResourceStatus. In this example, we report that the Staffing and FacilityOperations are adequate but that the ClinicalOperations are insufficient. The comment text explains that lack of vaccine is hampering clinic operations.

<HospitalResourceStatus>

  <Staffing>Adequate</Staffing>

  <FacilityOperations>Adequate</FacilityOperations>

<ClinicalOperations>Insufficient</ClinicalOperations>

  <ResourceInformationText>Clinic vaccine is low</ResourceInformationText>

  <ResourceInformationText>Clinic antibiotics low</ResourceInformationText>

</HospitalResourceStatus>

HospitalResourceStatus: Staffing is adequate, but clinical operations are insufficient 

due to low amounts of vaccine and antibiotics

Conclusion and Recommendation

So now we've seen how EDXL HAVE represents the status of a medical facility. A EDXL HAVE report begins with basic organization information, follows with status information in five key areas and concludes with a LastUpdateTime. The five key status areas cover emergency departments, bed capacity, service coverage, hospital facility and hospital resources.  We've looked at some xml snippets and on the following page, we'll suggest some next steps for reviewing the complete EDXL HAVE example in Appendix A and easily creating your own EDXL HAVE reports.

Which brings us to a simple but very significant recommendation to those of you who are information technology leaders for your particular medical facility. Please consider displaying the EDXL HAVE icon on your medical facility website in a prominent location and link the icon to your own EDXL HAVE xml file. [7] Consider a process for keeping the file maintained and current as a regular part of your business procedures.  When the unexpected regional crisis occurs or the day-to-day local emergency, your efforts to maintain a current EDXL HAVE file will provide important information for authorities to route victims to your facility.

Thanks for reading this overview of EDXL HAVE and for your support for emergency preparedness!

River Valley Hospital Update #4: A Crisis Managed

Monday 4:30am:  Over the last eight hours, RVH has been under siege from the challenges of supporting a massive regional emergency, yet RVH's resources were effectively managed by its staff collaborating with regional authorities throughout the crisis. This collaboration did not depend on frantic ad-hoc inefficient mechanisms but rather was a constantly updated status using standards in a manner that supported both emergency management tools and common web-based access. Although the final EDXL HAVE status shows a fully utilized but smoothly functioning medical facility, RVH did have to overcome several challenges during the crisis and its effective reporting of its status allowed on-site medical authorities to make the right decisions for routing victims and saving lives.

Two Weeks Later:  The community is still recovering, but the immediate crisis has passed. RVH attends an after-action review with local authorities and receives commendations and congratulations from the community for its performance during the crisis. In particular, RVH is commended for its effective use of EDXL HAVE to inform and advertise to the community its level of functioning facilities, number of beds, and services throughout the emergency. In short, RVH's use of EDXL HAVE helped the community as a whole to manage the emergency and save lives. 

Next Steps / QuickStart

Fortunately, EDXL HAVE examples are easy to read so for those of you who know some xml and just want to see a complete example and create your own, here's a quick way to get started. 

To simply READ through an XML example

Jump straight to Appendix A and read through the example there. Here's the five things you'll want to know to make sense of the example:

(1)  The organization information such as street address reuses an external international standard, xPIL, so the tag names have an international flavor (e.g. thoroughfare, locality, administrative area).

(2)  Most EDXL HAVE tags are optional and have specified values, for example EMSTrafficStatus can be one of “Normal”, “Advisory”, “Closed” or “Not Applicable”; however, some EDXL HAVE tags support a flexible technique referred to as a TriageCount allowing you to specify values and quantities from lists that you reference and maintain externally. This example uses a default list of color codes where Red, Yellow, and Green refer to victims with immediate, delayed or minor needs.

(3)  BedCapacity is specified by BedType, where there are 14 specified types and/or subtypes, such as “MedicalSurgical”, “Burn” or “AdultICU”.  The capacity is reported by first indicating if the bed type is “Vacant/Available” or “Not Available” and then specifying the following quantities: number of beds of this type available; maximum number of beds that could be available; estimated number of beds available within 24 hours; and estimated number of beds available within 72 hours.

(4)  ServiceCoverageStatus is simply a true/false list of what services are available at the medical facility. There are around 40 service types or subtypes, such as “Neurology”, “HyperbaricChamber” or “InfectiousDisease”,  where the full list is shown in Appendix D. 

To CREATE a EDXL HAVE file for your medical facility:

(1)  Download the zip file located at http://docs.oasis-open.org/emergency/HAVE/HAVE_Examples.zip
(2)  Unzip this file and you will find a folder “HAVE_Examples” that contains the EDXL HAVE schema, all needed schema imports, an EDXL HAVE icon and a set of xml files containing the complete EDXL HAVE examples from the Appendices of this document and one more complete example.  

(3)  Load one of the xml examples into your favorite xml editor and validate the example.  Now save the example under a different name, insert your own medical facility information using the tags as your template, and validate again. You will probably want to include other bed or service types in addition to the ones shown in the example, so consult the lists in Appendix D or refer to the schema. Once you are familiar with the format, you will probably want to automate the creation of an updated EDXL HAVE file from your current medical facility tools or simply edit the file manually (and carefully) to do your update. 

(4)  Display the EDXL HAVE icon on your website and link the icon to your EDXL HAVE xml file.  Your medical facility will be performing an important public service if  the EDXL HAVE icon is prominently displayed on your website homepage, and linked to your maintained EDXL HAVE xml file. A list of medical facilities displaying the EDXL HAVE icon and link will be displayed on the OASIS website. You may wish to click on some of these links and their corresponding EDXL HAVE icons to see other EDXL HAVE representations and to serve as additional examples.
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APPENDIX A. Hospital Availability (EDXL HAVE) Complete Example

This example is the same one provided in the EDXL HAVE specification, with a few items slightly cleaned up to support xml validation.

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

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

    xmlns="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"

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

<have:Hospital>

<have:Organization>

<have:OrganizationInformation>

<xnl:OrganisationName>

<xnl:NameElement>ABC Hospital</xnl:NameElement>

</xnl:OrganisationName>

<xpil:Addresses>

<xpil:Address>

<xal:FreeTextAddress>

<xal:AddressLine>

P O Box 455, Billerica, MA 0182, USA

</xal:AddressLine>

</xal:FreeTextAddress>

</xpil:Address>

</xpil:Addresses>

    <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>33.3 -118.25 </gml:pos>

</gml:Point>

</have:OrganizationGeoLocation>

</have:Organization>

<have:EmergencyDepartmentStatus>

<have:EMSTraffic>

<have:EMSTrafficStatus>Normal</have:EMSTrafficStatus>

</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:EMSAmbulanceStatus>

<have:EMSOffloadStatus>Normal</have:EMSOffloadStatus>

<have:EMSOffloadMinutes>20</have:EMSOffloadMinutes>

</have:EMSAmbulanceStatus>

</have:EmergencyDepartmentStatus>

<have:HospitalBedCapacityStatus>

<have:BedCapacity>

<have:BedType>AdultICU</have:BedType>

<have:Capacity>

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

<have:AvailableCount>40</have:AvailableCount>

<have:BaselineCount>60</have:BaselineCount>

</have:Capacity>

</have:BedCapacity>

<have:BedCapacity>

<have:BedType>Burn</have:BedType>

<have:Capacity>

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

<have:AvailableCount>30</have:AvailableCount>

<have:BaselineCount>50</have:BaselineCount>

</have:Capacity>

</have:BedCapacity>

<have:BedCapacity>

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

<have:Capacity>

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

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

<have:BaselineCount>30</have:BaselineCount>

</have:Capacity>

</have:BedCapacity>

</have:HospitalBedCapacityStatus>

<have:ServiceCoverageStatus>

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

<have:CardiologyIndicator>

<have:Cardiology>true</have:Cardiology>

</have:CardiologyIndicator>

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

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

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

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

<have:Neonatology>true</have:Neonatology>

<have:NeurologyIndicator>

<have:Neurology>true</have:Neurology>

</have:NeurologyIndicator>

<have:OBGYNIndicator>

<have:OBGYN>true</have:OBGYN>

</have:OBGYNIndicator>

<have:Ophthalmology>true</have:Ophthalmology>

<have:Orthopedic>true</have:Orthopedic>

<have:Pediatrics>text</have:Pediatrics>

<have:PsychiatricIndicator>

<have:Psychiatric>true</have:Psychiatric>

</have:PsychiatricIndicator>

<have:SurgeryIndicator>

<have:SurgerySubType>

<have:AdultGeneralSurgery>true</have:AdultGeneralSurgery>

<have:CardioThoracic>true</have:CardioThoracic>

</have:SurgerySubType>

</have:SurgeryIndicator>

<have:TransportServicesIndicator>

<have:TransportServices>true</have:TransportServices>

</have:TransportServicesIndicator>

<have:TraumaCenterServicesIndicator>

<have:TraumaCenterServices>true</have:TraumaCenterServices>

<have:TraumaCenterServicesLevel>Level2</have:TraumaCenterServicesLevel>

</have:TraumaCenterServicesIndicator>

</have:ServiceCoverageStatus>

<have:HospitalFacilityStatus>

<have:ClinicalStatus>Normal</have:ClinicalStatus>

<have:FacilityStatus>Normal</have:FacilityStatus>

<have:SecurityStatus>Normal</have:SecurityStatus>

</have:HospitalFacilityStatus>

<have:HospitalResourcesStatus>

<have:Staffing>Adequate</have:Staffing>

<have:FacilityOperations>Adequate</have:FacilityOperations>

<have:ClinicalOperations>Adequate</have:ClinicalOperations>

<have:ResourcesInformationText>

20 ventilators are available

</have:ResourcesInformationText>

<have:ResourcesInformationText>

Atropine - 20 caches are available

</have:ResourcesInformationText>

</have:HospitalResourcesStatus>

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

</have:Hospital>

</have:HospitalStatus>

A Complete EDXL HAVE Example

APPENDIX B. Hospital Availability (EDXL HAVE) Domain Model
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OBGYNIndicator

OBGYN

-OBGYNWithLaborDelivery

-OBGYNWithoutLaborDelivery

OBGYNSubType

PsychiatricIndicator

Psychiatric

-PsychiatricAdultGeneral

-PsychiatricPediatric

PsychiatricSubType

{OR}

{OR}

0..1

0..1

0..1

SurgeryIndicator

Surgery

TransportServices

-AmbulanceServices

-AirTransportServices

TransportServicesSubType

0..1

{OR}

0..1

{OR}

TraumaCenterServices

TraumaCenterServicesLevel

0..1

0..1

0..1

TriageCodeListURN

-TriageCodeValue *

-TriageCountQuantity *

TriageCode

0..1

*


APPENDIX C. Example Distribution Element (DE) Wrapper for the EDXL HAVE Message from Appendix A

This example shows a sample Distribution Element (DE) wrapper for your EDXL HAVE payload content. The DE is the EDXL-approved method for packaging and addressing your EDXL HAVE messages. The example shows the message was sent by Mary Thompson on Nov 15, 2009 as a Report during an Exercise. The recipients are specified by role and by keyword and by geographic area specified by a polygon of latitude and longitude values. The EDXL HAVE message itself from Appendix A is not replicated here to save space, but it should be inserted where specified to complete this example. For more information on the Distribution Element, see http://www.oasis-open.org/committees/download.php/34264/EDXL-DE-Basics-White%20Paper-18Aug09-r2.doc
<?xml version="1.0" encoding="UTF-8"?>

<EDXLDistribution  xsi:schemaLocation="urn:oasis:names:tc:emergency:DE:1.0 de.xsd" 

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

  xmlns="urn:oasis:names:tc:emergency:EDXL:DE:1.0">

  <distributionID>http://myhost.com/packages/17</distributionID>

  <senderID>mary.thompson@myagency.gov</senderID>

  <dateTimeSent>2009-11-15T16:53:00-05:00</dateTimeSent>

  <distributionStatus>Exercise</distributionStatus>

  <distributionType>Report</distributionType>

  <combinedConfidentiality>unclassified</combinedConfidentiality>

  <language>EN</language>

  <recipientRole>

    <valueListUrn>urn:myagency:gov:sensors:recipientRole</valueListUrn>

    <value>Situational Awareness Apps</value>

    <value>Warning Devices</value>

  </recipientRole>

  <keyword>

    <valueListUrn>urn:myagency:gov:sensors:keywords</valueListUrn>

    <value>SNM Detection</value>

    <value>XYZ</value>

  </keyword>

  <targetArea>

    <polygon>33.4745,-112.1174 33.4745,-112.0238 33.4238,-112.0238 33.4238,-112.1174 33.4745,-112.1174</polygon>

  </targetArea>

  <contentObject>

    <xmlContent>

      <embeddedXMLContent>

   [... INSERT YOUR HAVE REPORT XML HERE, for example Insert the HAVE Report XML from APPENDIX A HERE (but not the first line of that example which reads

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

       </embeddedXMLContent>

    </xmlContent>

  </contentObject>

</EDXLDistribution>

An Example Distribution Element Wrapper for the Sample EDXL HAVE Message in Appendix A

APPENDIX D. Lists of Bed and Service Types in EDXL HAVE

	BED TYPES

	AdultICU
	PediatricICU
	-NeonatalICU

	EmergencyDepartment
	NurseryBeds
	MedicalSurgery

	RehabLongTermCare

	Burn
	Pediatrics

	AdultPsychiatric
	PediatricPsychiatric
	NegativeFlowIsolation

	OtherIsolation
	OperatingRooms
	


The List of Bed Types in EDXL-HAVE (derived from HavBED [3])

	SERVICE COVERAGE TYPES

	PARENT
	CHILD CATEGORIES

	Burn
	

	Cardiology 
	· CardiologyInvasive

· CardiologyNonInvasive

	Dialysis 
	

	EmergencyDepartment
	

	HyperbaricChamber
	

	InfectiousDiseases 
	

	Neonatology
	

	Neurology
	· NeurologyInvasive

· NeurologyNonInvasive

	OBGYN
	· OBGYNWithLaborDelivery

· OBGYNWithoutLaborDelivery

	Opthalmology
	

	Orthopedic
	

	Pediatrics
	

	Psychiatric
	· PsychiatricAdultGeneral

· PsychiatricPediatric

	Surgery
	· General

· AdultGeneralSurgery

· Pediatrics

· Orthopedics

· Neurosurgery

· Facial

· CardioThoracic

· Hand

· Reimplantation

· Spinal

· Vascular

· Anesthesia

	TransportServices 
	· AmbulanceServices

· AirTransportServices

	TraumaCenterServices 


	


The List of Service Coverage Types and SubTypes in EDXL-HAVE

APPENDIX E. River Valley Hospital (RVH) Example EDXL HAVE Update #1

This appendix contains an example EDXL HAVE report corresponding to the following highlighted portion of the RVH Status Update #1.

River Valley Hospital Status Update #1: Normal Day

Sunday 2:00 pm: It's a normal Sunday afternoon at River Valley Hospital (RVH). RVH has 115 of its  200 beds in available, its emergency medical services (EMS) are handling a normal flow of patients, there is a functioning Level II trauma unit, air transport services, and surgical services including spinal and neurological. (Although there may be much more detail in its EDXL HAVE representation, we will keep things simple and show just this information being reported.) ...

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

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

 xmlns="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"

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

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

<have:Hospital>

<have:Organization>

  <have:OrganizationInformation>

   <xnl:OrganisationName>

    <xnl:NameElement>River Valley Hospital</xnl:NameElement>

   </xnl:OrganisationName>

   <xpil:Addresses>

  
<xpil:Address xal:Usage="Postal" ct:ValidFrom="2000-01-01T00:00:00" ct:ValidTo="2020-03-31T00:00:00">


   <xal:Country>


     <xal:NameElement>UNITED STATES</xal:NameElement>


   </xal:Country>


  <xal:AdministrativeArea>


    <xal:NameElement>CA</xal:NameElement>


  </xal:AdministrativeArea>


  <xal:Locality>


    <xal:NameElement>RIVER VALLEY</xal:NameElement>


  </xal:Locality>


  <xal:Thoroughfare>


    <xal:NameElement>MAIN STREET</xal:NameElement>


    <xal:Number>1813</xal:Number>


  </xal:Thoroughfare>


  <xal:PostCode>


    <xal:Identifier>92123</xal:Identifier>


  </xal:PostCode>


</xpil:Address>

   </xpil:Addresses>

   <xpil:OrganisationInfo xpil:Type="Hospital" 

               xpil:OperatingHourStartTime="09:00:00.0Z"       xpil:OperatingHourEndTime="18:00:00.0Z"/>

  </have:OrganizationInformation>

  <have:OrganizationGeoLocation>

   
<gml:Point srsDimension="2" srsName="urn:ogc:def:crs:EPSG:6.6:4326">

          <gml:pos>32.799288 -117.155671</gml:pos>

        </gml:Point>

  </have:OrganizationGeoLocation>

 </have:Organization>

<have:EmergencyDepartmentStatus>

<have:EMSTraffic>

<have:EMSTrafficStatus>Normal</have:EMSTrafficStatus>

</have:EMSTraffic>

</have:EmergencyDepartmentStatus>

<have:HospitalBedCapacityStatus>

<have:BedCapacity>

<have:Capacity>

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

<have:AvailableCount>115</have:AvailableCount>

<have:BaselineCount>200</have:BaselineCount>

</have:Capacity>

</have:BedCapacity>

</have:HospitalBedCapacityStatus>

<have:ServiceCoverageStatus>

<have:SurgeryIndicator>

<have:SurgerySubType>

 <have:Neurosurgery>true</have:Neurosurgery>

<have:Spinal>true</have:Spinal>

</have:SurgerySubType>

</have:SurgeryIndicator>

<have:TransportServicesIndicator>

<have:TransportServicesSubType>

<have:AirTransportServices>true</have:AirTransportServices>

</have:TransportServicesSubType>

</have:TransportServicesIndicator>

<have:TraumaCenterServicesIndicator>

<have:TraumaCenterServices>true</have:TraumaCenterServices>

<have:TraumaCenterServicesLevel>Level2</have:TraumaCenterServicesLevel>

</have:TraumaCenterServicesIndicator>

</have:ServiceCoverageStatus>

<have:HospitalFacilityStatus>

<have:ClinicalStatus>Normal</have:ClinicalStatus>

<have:DeconCapacity>

<have:DeconCapacityStatus>Open</have:DeconCapacityStatus>

</have:DeconCapacity>

<have:FacilityStatus>Normal</have:FacilityStatus>

<have:SecurityStatus>Normal</have:SecurityStatus>

</have:HospitalFacilityStatus>

<have:HospitalResourcesStatus>

<have:Staffing>Adequate</have:Staffing>

<have:FacilityOperations>Adequate</have:FacilityOperations>

<have:ClinicalOperations>Adequate</have:ClinicalOperations>

</have:HospitalResourcesStatus>

<have:LastUpdateTime>2009-11-29T14:00:00-08:00</have:LastUpdateTime>

</have:Hospital>

</have:HospitalStatus>

A EDXL HAVE Report for the River Valley Hospital Update #1

APPENDIX F. River Valley Hospital (RVH) Example EDXL HAVE Update #2: Part I Snippets

This appendix contains snippets from an example EDXL HAVE report corresponding to the following highlighted portion of the RVH Status Update #2. 

River Valley Hospital Update #2: Functioning but Under Siege

Sunday 2:10pm:  The normal Sunday afternoon in River Valley is suddenly broken when a 7.5 earthquake hits near the downtown stadium. The effects are significant and immediate. A portion of the stadium immediately collapses. Local authorities on-site begin to respond along with a diverse assortment of medical professionals on and off-duty at the event. 

Sunday 2:12pm: Two miles away at RVH, the majority of the hospital has survived the severe shaking relatively unharmed, in particular the helipad is still functioning and EMS and surgery units continue to function.  One wing has lost power, and those 60 beds are not fully serviceable. The hospital now has a 140 bed capacity .  An updated EDXL HAVE report is generated, see Appendix F...

To make it easier to review these XML examples, we've highlighted in red with a slightly larger font  the changes from the previous RVH EDXL HAVE report (see Appendix E) and we've only included here the snippets containing those changes. The complete example is available in the zip file.[7]

....

<have:HospitalBedCapacityStatus>

<have:BedCapacity>

<have:Capacity>

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

<have:AvailableCount>55</have:AvailableCount>

<have:BaselineCount>140</have:BaselineCount>

</have:Capacity>

</have:BedCapacity>

</have:HospitalBedCapacityStatus>

....

<have:HospitalFacilityStatus>

<have:ClinicalStatus>Normal</have:ClinicalStatus>

<have:DeconCapacity>

<have:DeconCapacityStatus>Open</have:DeconCapacityStatus>

 </have:DeconCapacity>

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

<have:SecurityStatus>Normal</have:SecurityStatus>

</have:HospitalFacilityStatus>

...

<have:LastUpdateTime>2009-11-29T14:10:00-08:00</have:LastUpdateTime>

</have:Hospital>

</have:HospitalStatus>

Snippets from an EDXL HAVE Report for the first part of the River Valley Hospital Update #2

APPENDIX G. River Valley Hospital (RVH) Example EDXL HAVE Update #2: Part 2 Snippets

This appendix contains snippets from an example EDXL HAVE report corresponding to the following highlighted portion of the RVH Status Update #2. 

River Valley Hospital Update #2: Functioning but Under Siege

...

Sunday 2:16pm: On-site, victims with severe spinal injuries are in need of medical transport.  A major freeway outlet has been damaged and air transport services are needed. A  paramedic is assisting victims onto a helicopter, but where can they be taken?  The emergency management situational awareness tools show nearby hospital status and the transport unit can see that RVH is functioning, offers the needed surgical and trauma services, has beds available, and has support for air transport services. The helicopter takes off bound for RVH and the on-site teams can now begin to effectively and efficiently manage the routing of victims without wasting time trying to track down and communicate status in older ad-hoc, inefficient mechanisms.

Sunday 2:20-3:00 pm: Victims air transported begin arriving at RVH. Over the next 40 minutes, the number of beds in use rises, the flow of patients through EMS increases, the number of EMS patients are reported by need, the offload times are noted, and the RVH information system updates the EDXL HAVE status report. Also some good news, emergency power has been restored to the wing previously shutdown. All 200 beds are available. See the updated  EDXL HAVE report in Appendix G. 

...

To make it easier to review these XML examples, we've highlighted in red with a slightly larger font  the changes from the previous RVH EDXL HAVE report (see Appendix F) and we've only included here the snippets containing those changes. All of the examples are available in the zip file.[7].

....

<have:EmergencyDepartmentStatus>

<have:EMSTraffic>

<have:EMSTrafficStatus>Normal</have:EMSTrafficStatus>

</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:EMSAmbulanceStatus>

<have:EMSOffloadStatus>Delayed</have:EMSOffloadStatus>

<have:EMSOffloadMinutes>20</have:EMSOffloadMinutes>

</have:EMSAmbulanceStatus>

</have:EmergencyDepartmentStatus>

<have:HospitalBedCapacityStatus>

<have:BedCapacity>

<have:Capacity>

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

<have:AvailableCount>28</have:AvailableCount>

<have:BaselineCount>200</have:BaselineCount>

</have:Capacity>

</have:BedCapacity>

</have:HospitalBedCapacityStatus>

...

<have:LastUpdateTime>2009-11-29T15:00:00-08:00</have:LastUpdateTime>

</have:Hospital>

</have:HospitalStatus>

Snippets from an EDXL HAVE Report for the second part of the River Valley Hospital Update #2

APPENDIX H. River Valley Hospital (RVH) Example EDXL HAVE Update #3 Snippets

This appendix contains snippets from an example EDXL HAVE report corresponding to the following highlighted portions of the RVH Status Update #3. 

River Valley Hospital Update #3: Successful Management of New Hazards

Sunday 3:00 pm: .... Which medical facilities can support neurological treatment and decontamination?  Fortunately, using incident management software systems that understand EDXL HAVE reports, the authorities quickly determine that RVH is the closest facility with  support for efficient decontamination.   Victims can now be routed to a place where they can be treated and supported. 

...

Sunday 3:05 pm: A helicopter malfunctions and cannot lift off from the RVH helipad. For the moment at least, air transport services are down.  The bed capacity has reached overflowing, and the traffic jam, both pedestrian and automotive, has shutdown access to the EMS.  All of this is noted in the EDXL HAVE report, see Appendix H.

...

To make it easier to review these XML examples, we've highlighted in red with a slightly larger font  the changes from the previous RVH EDXL HAVE report (see Appendix G) and we've only included here the snippets containing those changes. All of the examples are available in the zip file.[7]. 

...

<have:EmergencyDepartmentStatus>

<have:EMSTraffic>

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

<have:EMSTrafficReason>Helicopter crash and traffic jam prevent operation.</have:EMSTrafficReason>

</have:EMSTraffic>

</have:EmergencyDepartmentStatus>

<have:HospitalBedCapacityStatus>

<have:BedCapacity>

<have:Capacity>

<have:CapacityStatus>NotAvailable</have:CapacityStatus>

<have:AvailableCount>6</have:AvailableCount>

<have:BaselineCount>200</have:BaselineCount>

</have:Capacity>

</have:BedCapacity>

</have:HospitalBedCapacityStatus>

<have:ServiceCoverageStatus>

...

<have:TransportServicesIndicator>

<have:TransportServicesSubType>

<have:AirTransportServices>false</have:AirTransportServices>

</have:TransportServicesSubType>

</have:TransportServicesIndicator>

...

</have:ServiceCoverageStatus>

<have:HospitalFacilityStatus>

<have:ClinicalStatus>Normal</have:ClinicalStatus>

<have:DeconCapacity>

<have:DeconCapacityStatus>Open</have:DeconCapacityStatus>

<have:AmbulatoryPatientsDeconCapacity>40</have:AmbulatoryPatientsDeconCapacity>

<have:NonAmbulatoryPatientsDeconCapacity>25</have:NonAmbulatoryPatientsDeconCapacity>

</have:DeconCapacity>

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

<have:SecurityStatus>Normal</have:SecurityStatus>

</have:HospitalFacilityStatus>

<have:LastUpdateTime>2009-11-29T15:06:00-08:00</have:LastUpdateTime>

</have:Hospital>

...

Snippets from an EDXL HAVE Report for the River Valley Hospital Update #3
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