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This section contains a list of "frequently asked questions" about HL7.  Please feel free to distribute it.  Commercial rights are reserved by HL7.  This is an unofficial document and as such is included in this version of the HL7 Implementation Guide.  The opinions are those of the author and (the author hopes) of the cited contributors. 

This FAQ is also available on the internet at <http//:dumccss.mc.duke.edu/ftp/standards.html>.

G.1 WHAT'S NEW, AUTHORS, CONTRIBUTORS

G.2 WHO ARE THE AUTHORS AND CONTRIBUTORS TO THIS FAQ?

Wes Rishel (wes@rishel.com) is the author of the FAQ. Al Stone

(stone001@mc.duke.edu) has provided substantial assistance in researching its contents, and improving its presentation.

The following individuals have contributed to the FAQ by their postings on the HL7 List Server.

John Barthle (75522.3032@compuserve.com)

Norman Daoust (norman_daoust@dfci.harvard.edu)

Clem MacDonald (Clem@regen.rg.iupui.edu)

John May (jmm@majortom.sunquest.com)

Mark Shafarman (mshafarm@oacis.com)

Tim Tracy (tmedtracy@aol.com)

Frequently, a FAQ article is an amalgam of many individual postings to a thread.  Not all contributors may be cited.

In every case the author of the FAQ has edited the original list server thread and may have added or changed ideas.

G.3  HOW CAN I CONTRIBUTE TO THE FAQ?

Send a question and answer directly to wes@rishel.com.  Include links to relevant information that is available on the Web.  We would prefer to get the contribution as a nonencoded Microsoft Word document, but we will also accept the text directly in the mail message or in a WordPerfect document.  Keep the format simple.  You are answering a question, not writing a book or creating a brochure.

Submit diagrams in any format available to Windows users.  When you send a diagram in WMF format you will give us good flexibility to adjust its size for most effective display.  The author uses Visio to prepare his diagrams.  Try to keep the width of the diagram down to less than 5.5 inches.  If you are sending the diagram as a bitmap, remember that for many users the usable portion of the screen is about 600 pixels wide by 400 pixels high.  Any larger will not be easily visible for these users.  For reference, the SIGOBT diagram at the web site listed above is 395 pixels wide by 430 high.

Please use a GIF file format when you are submitting a diagram as a bitmap.  For diagrams that contain solid colors, GIF files are far more compact and more accurately rendered than JPEG files.  For esthetic reasons, consider using the "transparent background" option for your GIF files.  For PC users, two fantastic shareware programs for working with images are Lview Pro and Paint Shop Pro.  The help files alone are worth the bother of a download! 

Use color in diagrams where it is important to clarify the thought.  But please do not use color just to "pretty up" a diagram.  The time a browser takes to download a black and white diagram will be 1/8th of the time for color.  For users who access the Web with a high speed modem, the time can be 6 seconds for black and white vs. 48 seconds for color.  Multiply this by the number of diagrams that we would like to include.  When you use color it is helpful if you confine its use to a few solid colors.  (There is a bandwidth saving if there are fewer than 16 colors including black and white.)  Remember, Smoky the Internet Bear says, "Only you can prevent data avalanches."  Diagrams are omitted from this version of the Frequently Asked Questions. 

G.4 DESIGN AND DISCLAIMERS 

G.4.1 What is the Purpose of this FAQ, and What Disclaimers Does it Carry?

The primary goal is to give people a way to find answers to frequently asked questions before posting them on the List Server.  Its first priority is to support "newbies," by answering common questions or pointing them to information resources.

At this stage in its publication there are still many frequently asked questions that are not answered here.  A secondary purpose of the FAQ is to serve as a stimulus for people other than the editors to contribute answers.

This FAQ will includes answers to questions on the interpretation of the HL7 standard.  It is important to recognize that the FAQ itself is not a sanctioned document of the HL7 group, has not been balloted, and carries no normative weight in deciding whether an implementation of HL7 is conformant. 

Much of this material is an excerpt from the HL7 List Server.  For this reason some "contributors" to this may not be aware they have been cited.  The editors of the FAQ presume that by publishing on the List Server the authors will assent to an edited version being included in the FAQ.  We will, of course, remove or correct any such "contribution" at the request of the author.

G.4.2 What are the Design Goals of this FAQ?

The contents of the FAQ should be attributed and the FAQ should provide information on how to reach the contributors. 

We would expect this FAQ document to be available as World Wide Web document and as a text file, or at most a small number of text files. 

In the Web version it should provide the benefits associated with the Web including links within the document and to other Internet resources that are cited within the document.  The text version should have the same material as the Web version, but for the occasional diagram.  The user should be able to navigate it using hierarchically numbered question/topic headings.  Where the Web document has a link to a URL, the text of the URL will be available in the text version. 

G.5  GENERAL HL7 MESSAGE FORMAT

G.5.1 What is the Current Version of HL7? 

Version 2.3 was published in April 1997.

G.5.2 Does the HL7 Standard Specify a Maximum Segment Length and/or a Maximum Message Length?

Not really, although the maximum field length suggested in Version 2.3 is 64k and the use of very large fields probably requires site- specific negotiations, since actual implementations of lower-layer protocols usually have some length maximums defined. 

Mark Shafarman

G.5.3 How Do I Get Around the 512-Byte Maximum Read in Digital Standard Mumps TCP?

Sunquest uses a `C' based layer of communications that initiates, manages, and reads the TCP/IP socket.  The MUMPS component of the interface talks to the `C' layer, receiving digestible chunks of data and storing them in a MUMPS global until the entire message has been received.  There is no external blocking protocol requirement.  The `C' layer dynamically allocates enough buffer space to receive the entire message no matter how large.

John May

G.5.4 How Do I Find the End of an HL7 Message?

HL7 relies on the lower layer protocol to signal when it has received the last byte of a message.  There is no specific content in the message that serves as an "end" statement.  Most lower layer protocol implementations use special characters to indicate the start and end of a message.  Start of message and end of message characters come as a pair in the HL7 Minimal Lower Layer Protocol.  Strictly speaking this is not a part of the HL7 standard but was a "recommendation" to be used in the absence of the full functional support from the lower layers in real-word environments.  It was thought to be necessary for TCP which is a stream-oriented protocol but not for LU6.2 which inherently provides message blocking. 

One function of these characters was to provide the receiving routines with a way to signal when the message was complete, without waiting for another message to start.  For some environments, another function was to deal with the possibility that partial messages had slipped through.  This latter problem was more prevalent when HL7 messages were being sent over Local Area Networks and then from a communications server into a serial port of the receiving system.  Because the Minimal LLP is not part of the Standard there is nothing that requires a system to use it.  Traffic on the net server and the author's own contacts with some sites has shown that the Minimal LLP is used quite frequently in TCP environments.  Whether it is best or not, there is considerable advantage to doing what most other people do.  For vendors, it reduces the likelihood that you will be compelled to do something different than your normal product.  For institutions it is usually faster, cheaper, and more reliable to have the vendors install code that has been developed and field-tested at others' expense. 

Wes Rishel

G.5.5 How Can I Send Binary Data in HL7 Messages? 

The 2.3 draft allows for a mime-encoded base-64 data type (encapsulated data) which could be used, for example, in the OBX value field.  There would have to be a bilateral agreement on the interpretation of such fields.  See files H7C2FINB.DOC and H7C2FINB.TXT in <ftp//:dumccss.mc.duke.edu/standards/HL7/pubs/version2.3/control- query>. 

Mark Shafarman, Al Stone

G.5.6 Are there Provisions in HL7 for European and Asian Character Sets? 

The HL7 2.3 control/query ballot includes support for other character sets.  Some of the language came from Japanese HL7 users and Technical Committee 251 in the European Community.  The proposal is to use ISO-standard escape sequences to switch between ASCII and 8-bit or multibyte character sets within text fields. 

Mark Shafarman

G.5.7 How Should Midnight Be Represented in HL7?

HL7 explicitly states that midnight should be represented as 00:00.  See the definition of the TM data type in HL7 Version 2.3 Chapter 2. 

Wes Rishel

G.5.8 Why Isn't HL7 Plug and Play?

When two parties agree to implement HL7 they must write an auxiliary specification that describes how they will apply it to their specific interface.  The requisite time for analysis, programming, and testing significantly delays and adds costs to interfaces.  Why is this? 

· There are differences in the information needs of different institutions depending on locale, size, and practices.  These dictate the need for optionality in the interface.  Some examples of the kinds of differences that exist include the requirement to capture specific demographic data elements based on local regulations or special populations.  We could not imagining telling health care system A that they can't send Patient's County or Primary Nurse or health care system B that they must collect Patient's County or use the primary nursing system because "HL7 requires it." 

A similar concern relates to reference labs.  We cannot imagine telling a reference lab that it must maintain a database of all patients that it has seen, each uniquely identified, so it can accept updates to demographics separate from what is contained in an order, or apply a demographic update to patients that do not have current orders pending.  There are many such individual concerns.  Rather than enumerate them all and treat each as a separate set of messages, the approach of the technical committees has been to create a "flexible standard" that can be applied in these situations through bilateral negotiations.

· The HL7 group has, as a policy, attempted to avoid dictating changes in the design of user systems in order to implement HL7 interfaces.  For example, very few systems can deal with variation in order content between a physician's pharmacy order and that of a pharmacist.  Options exist that can be adapted to systems that can and those that cannot.

Another example of this system variability has to do with the assignment of order numbers.  Some systems assume that they are the only source of order numbers where others recognize that numbers may be assigned by other systems.  Options exist to accommodate both approaches. 

In extremes, this policy has meant accommodating systems that have conceptual anomalies such as identifying the patient only by a visit number or systems that can accept orders but cannot assign an order number.

· There are optional features of the HL7 protocol including the assignment of serial numbers to transactions, sending transactions individually or in batches, and several approaches to representing textual reports.  Not all systems have needed to implement all of these options. 

· There are ambiguities in the specification.  This is a major concern in the areas of Query transactions. 

· Optionality of fields is defined by segment, rather than by how the segment is used for a specific trigger event.  Since the fields may be required for some trigger events and not for others, almost every field ends up being shown as optional. 

· As the health care business changes, and as HL7 gets applied in widening frames of reference, needs are discovered that have not been addressed.  When these are brought to the attention of the appropriate Technical Committee they are usually addressed.  However the implementation where the discovery proceeds will have to use the HL7 provisions for site-specific variations to address the need before a revised standard is available. 

· Because the lower level protocols are not HL7 standards the enterprise or its vendors may opt to use a different approach. 

· HL7 has maintained a policy of "backward compatibility" in subsequent releases of the Standard.  When ambiguities or errors are found in the Standard this makes it difficult to fix the problems. 

· Some prominent vendors have simply declined to implement some specific features of HL7 within an interface that is primarily based on HL7.  Their customers have accepted these compromises.  These are frequently vendors with legacy systems based on older technologies. 

· There is no model for conformance claims in HL7. In HL7 Version 3 several things are planned that will greatly reduce the need for site-specific negotiations.  Transactions are developed based on a reference data model, and optionality will be defined by trigger event rather than by segment.  These approaches will reduce the potential for ambiguity and errors.  Many known problems can be corrected because version 3 will not be 100% compatible.  Version 3 will probably use profiles to specify exactly how to implement it in TCP/IP and some other communications environments.  Version 3 will have a conformance model to describe conformance on a specific interface basis, rather than a black or white "is conformant" or "is not conformant."

The recognition and use of HL7 has grown since we began working on the 2.X series.  We expect that our members (users and vendors) will support more rigorous specifications with fewer options in version 3. 

Wes Rishel

G.6  PATIENT ADMINISTRATION MESSAGES

G.6.1 Error in Trigger Event A18 (Merge Patient Information)?

There is a typographical error in version 2.2 describing the A18 message format.  The MRG segment is listed as optional, but it will always be used.  The PV1 segment is not listed as optional, when in fact it was in version 2.1.  Note that A18 should normally not be used; it was retained for backwards compatibility purposes only.  You probably should be using A34 - A36 (where the MRG segment is required). 

Norman Daoust

G.7  CLINICAL DATA CONTENT

G.7.1 I Cannot Locate the HL7 Field Where I Put Glucose (or Height and Weight or Outcome or Whatever)? 

There are tens of thousands of kinds of clinical observations.  Rather than define a separate field for each such membership the HL7 committee chose to use a technique where the same segment, OBX-Observations/Results, serves for all of them.  Some of the important fields in this segment are 

· Value Type--will the value be a string, a number, a code, a block of text or what?  

· Observation Identifier--a code that identifies the observation (e.g., serum glucose fasting)  

· Observation Value--the actual reported value  

· Units--for numerical values the units  

· Reference Range--the normal range for this test and patient  

· Abnormal Flags--a flag if it was read as abnormal

This same segment has been used to send chemistries, microbiology reports, radiology reports, physical observations like height, weight, and coma scale and many other results and findings.  It is discussed at length in Chapter 7 of the specification.  Instead of looking for a field whose name describes the data you want to send, you should look for a code to go in the Observation Identifier field that describes that data.

G.7.2 How Do I Send Narrative Reports such as History and Physical or Discharge Summary? 

In HL7 Standard Version 2.3, Sections 7.1.2 and 7.1.3, you will find a very precise description of how to send messages containing narrative reports.

Narrative reports from services such as Radiology usually consist of a number of subcomponents (e.g., a chest x-ray report may consist of a description, an impression, and a recommendation).  Other studies, such as echocardiograms, contain analogous components, as well as numeric observations (e.g., left ventricular and diastolic diameter).

The current standard treats each component of a narrative report as a separate "test" or observation.  A CHEM12 panel may be transmitted as an order segment (OBR) plus 12 OBX segments.  A chest x-ray may be transmitted as an order  (OBR) segment plus three OBX segments, one for the description, one for the impression, and one for the recommendations.  Similarly, an EKG report would be transmitted as an order segment (OBR), two OBX segments for the impression and recommendation, and additional OBX  segments for each EKG measurement, e.g. the PR interval, QR interval, QRS axis, and so on.

We have defined code suffixes for constructing observation IDs for the common components of narrative reports (see HL7 Standard Version 2.3 Figure 7-1).  The observation identifier for each such component is obtained by concatenating the observation  battery ID (the ID in OBR-4-universal service ID of the  preceding OBR from any coding system) with the appropriate suffix.

The author presumes that when a report message contains a mixture of text and numeric observations, that the numeric observations would be repeated in the text.  With this usage it is possible to display or print a report by simply copying the contents of the values of the text-type values.  The standard is silent on this point.

In addition to breaking the report into sections the standard further requires (in HL7 Standard Version 2.3 Section 7.3.2.5 KAREN VERIFY SECTION) that "logically independent" observations be broken into separate OBXs.  So, for example, an impression section with multiple findings would itself be subdivided into multiple OBXs. This approach has a number of benefits.  By breaking out numeric observations in separately-identified OBXs, the information is accessible in a record-oriented form.  Breaking the text into smaller, separately identified clumps makes it easier to retrieve only the impressions, etc.  Similarly, separating the logical observation permits easier retrieval and also allows the use of related data fields such as abnormal flags. 

With this approach the contents of the observation value field may be very long.  It may contain many paragraphs of text.

We are aware of two deviations from this specification that have been frequently implemented.  Both were legal in version 2.1.

· Some sites agree to have the textual material sent as one line of text per OBX.  This minimizes the size of a single segment.  In this case the universal service ID repeats in each successive OBX.  Changes in the suffix of a universal service ID is one way to separate segments under this scheme.

· Some sites send the report without distinguishing the sections.  This is frequently done where the reports are transcribed from dictation with no systematic enforcement of section names.  Both variations may occur together. 

Version 2.3 offers additional support for tracking the transcription through its stages from initial dictation to final approved report.  This includes the ability to send the voice embedded in an HL7 message.  Refer to HL7 Version 2.3 Chapter 7 for details.

Wes Rishel and Clem McDonald 

G.7.3 Where Does the Accession Number Go in a Lab Order?

There is no explicit place for it, although it is frequently used as part of the filler's order number.  In this case it is combined with some additional characters to ensure that the order number won't repeat  when the accession numbers recycle.  Although the accession number is primarily a creature of the lab, there are times when it needs to be communicated.  It is often sent along with a charge transaction to be printed on the bill as a reference number.  It is useful when a physician calls to discuss a result.  These uses are discussed below. 

Before the development of HL7 most lab people thought of the accession number as being the order number.  In reality they still do.  For the very occasional test that requires more than one specimen they decide on some arbitrary and not necessarily consistent basis which accession number to store the results under and leave it at that.  Many or most lab systems recycled their accession numbers so, on the rare case where they had to look up an old test, they would say "give me the report on test #123 that occurred in November of last year."  Typically, these were not stored on-line anyway, except possibly on an archive tape.  In some places the accession numbers recycled as frequently as once per week.  I have seen one lab system implemented where the accession number was X9999 where X was a one-letter code to represent the day of the week.  At one time, disk was expensive, and this was one justification for recycling accession numbers.  However, there are also human factors justifications.  Fewer digits can be typed faster with fewer errors. Accession numbers are used as a reference in external communications, so being able to send them out somehow is  valuable.

When the HL7 committee met on the topic of clinical order numbers, it imposed the new requirement on HL7 participants that the order numbers sent and received over the protocol be unique through all time.  As more data is stored on-line longer (in repositories for example) this has been an important requirement.  Lab systems have taken several approaches.

Some may have decided not to recycle their accession numbers and used them as order numbers.  Where this is not seen as practical or desirable they typically have done something like prepending another field to the accession number to create a filler's order number for external communications.  The Julian date of the order is one such possible qualifier.  It is somewhat wasteful of space, since not every combination of the four-digit date and the appended accession number will be used, but disk is cheap, processors are fast, and the disruption on a system and an organization of changing the accession number scheme does not seem to be justified by the `waste' of a few digits.  I believe that in situations where the physician is talking to a lab person and looking at the Sender Order Number on the report, lab personnel are frequently saying "what are the last six digits of the order number" or something similar to get an accession number to put into their computer screen to look up the test.  Similarly if the accession number or filler's order number is needed as a reference on a bill, there is a place in the financial transactions to send this.  

G.7.4 How Do I Send Pharmacy Orders like "BID Every M, W & F?"

It seems that version 2.2 does not provide a means for sending orders that have two patterns of repetition for an indefinite duration, except to create a stream of serial orders and extend them from time to time.

Some sites have reported using the following approach to this on the List Server.  The are adding a third subcomponent to the Interval component of the Quantity/Timing field in the RXE segment.  This subcomponent might be called "Schedule Interval."  It is drawn from the same set of values  as the Repeat Pattern subcomponent of the Interval component.  Some examples of reasonable value are:

· QD-for daily type orders (probably 99% of orders meet this type).

· QOD-for every other day.  

· QJ135-for every Monday, Wednesday, & Friday.

So currently an order for BID at 8:00 AM and 8:00 PM every Tuesday, Thursday, & Saturday, would contain the following interval component:  BID&0800,2000&QJ246
Note that the placing the value QD in this new Schedule Interval subcomponent is redundant.  Receiving systems should treat "BID" (with the other subcomponents null) as the same as "BID&&QD" for compatibility with the standard.  

Tim Tracy
G.7.5 How Would I Send Immunization Information with HL7?

The CDC data management division, in support of the Immunization information system initiative is working with HL7's committees to add segments to handle the transmission of the immunization events and reaction information.  HL7 will be the standard for immunization information exchange at the state level (e.g. from state to state) and in some cases intrastate.  It is also used for lab information reporting as well as inter-facility reporting.  

The IMMNET-L list server can be a source of more information on this topic.  Please contact me if I can be of any further help.

John Barthle (75522.3032@compuserve.com)

There is a draft version of part of the HL7 specification related to the needs of the CDC and state departments of public health available on the  Duke ftp site in the section on version 2.3 draft ballots.

Norman Daoust

G.7.6 How Would I Send Public Health Communicable Disease Data with HL7?  

There has been some discussion on the List Server that implies that the CDC effort that led to a proposal for transmitting immunization information also supports the public health reporting associated with communicable disease cases.  This does not seem to be the case.

The formats in Chapter 7 are very general and could probably be used for this application given the establishment of a suitable set of codes for Observation ID.  The author is not aware of any specific effort to establish those codes or verify that the formats in chapter 7 are complete.  I addition there are probably issues of patient identification and patient privacy that would have to be addressed.  

G.8  OTHER AREAS OF INTEREST

G.8.1 SIGOBT

G.8.1.1 What is the Special Interest Group on Object Brokering Technologies?

"Object" and "object oriented" are two of the most overloaded terms since "user friendly." Object Brokering generally refers to a model of communication among cooperating programs that is (a) based on some of the concepts of Object-Oriented Programming and (b) includes a "broker" to help the cooperating applications find one-another using symbolic names rather than physical locations.  

Two important object brokers that are being actively used today are Microsoft OLE and the Common Object Request Broker Architecture (CORBA.)  OLE is the method of choice for developing cooperating applications within a workstation running any of the Windows operating systems.  Through OLE users have the ability to access data and control applications using a wide and expanding set of productivity tools.  It is a basis for "componentized software."  Users are able to access data and control other applications from any package that can be en OLE controller.  

CORBA is being used today to communicate among applications running on heterogeneous operating systems.  The tool sets that are available for accessing CORBA are all third-generation languages, like C++ or C.  The applications that are using CORBA today are primarily using it for inter-application messaging in a manner quite similar to the messaging done through HL7.  The Object Management Group, which is the consortium that developed and is promoting CORBA has a Web page at <http//:ruby.omg.org/corbmed.htm>.  

In the author's opinion their Web page is somewhat frustrating because all the cool information is restricted to members.  However, there is a good bibliography of books on CORBA.  

OpenDoc is a third proposal for object brokering services that is being developed.

The two approaches have a lot in common, even though they are used today in somewhat different modes.  It is likely that in the future the domain of each will expand to where there is considerable overlap.

The SIGOBT group has been exploring how to share HL7 data in the environments of these two object brokering environments.  It did a demonstration project in which seven vendors interoperated using OLE and the HL7 model at last year's HIMSS.  Another effort is underway for this years' HIMSS.  At the same time it is working to find the common abstractions so that object-based communications using HL7 data will be the same in the two environments.  

G.8.1.2 What Approach is SIGOBT Using?

Rob Seliger's initial concept paper, the current versions of the OLE demo spec and the sample code are all available on the Duke server:  

<ftp//:dumccss.mc.duke.edu/standards/HL7/sigs/SIGOBT>

The HL7 Version 2.X Object Mapping Specification (OMS) prescribes the process of translating a given version of the HL7 protocol to a set of objects and methods that can be used to implement HL7 in an object brokering technology.  Rob Seliger has developed an initial concept paper that will be the basis for the OMS.  In this abstract model, the objects are things like Producer, Consumer, Message, Segment, Name, Date, and so forth.  The Message and Segment objects are exact analogues of the corresponding data structures in HL7 Version 2.X.  From this abstract specification we can prepare specific specifications for  LE, CORBA, OpenDoc, or other object brokering technologies.  HL7 does not endorse any of these object technologies but is serving as a focus for any group of five or more HL7 members that wants to include a technology in this process.  

During a series of interim meetings specifications have been prepared for the OLE version on a prototyping basis and this experience has been fed back into the preparation of the OMS.  This second prototype will be shown in a demo at HIMSS. ADT and Results data will be made available by Producer systems and used by Consumer systems.  After the demo is complete we will fold the experience in producing a ballotable version of the OMS and production quality specifications for the HL7 OLE Objects.  Microsoft has indicated that it will again develop freely available code to accelerate implementations of the final objects.  

The purpose of the abstract OMS is to ensure that similar developments in the other technologies are as common as possible, while still developing a pragmatic approach that can be efficiently implemented in the technologies.  Groups of interested parties has begun reviewing the OMS from the points of view of CORBA and OpenDoc.  The CORBA group is committed to writing IDL and other code and is considering the formation of a prototyping project similar to that being implemented for OLE.  

Because this approach is modeled so closely on existing HL7 we believe that we can complete the prototypes, develop and ballot the OMS and develop recommendations for the specific technologies within a year.  This is an aggressive schedule, but the SIGOBT has been meeting eight or more times a year to facilitate progress.  

G.8.1.3 How Does the SIGOBT Work Relate to the HL7 Data Modeling and Version 3

The following chart summarizes various activities that are going on through SIGOBT and how they relate to the activities of the QA/Data Modeling Group and the plans for Version 3.  

(Image here in Web version.)

The diagram also shows the effort of the HL7 QA/Data Modeling group to work with all HL7 working committees to produce an object oriented model of health care data.  In this model the objects are things like Person, Patient, Encounter, Result, etc., as well as objects to deal with messages and trigger events.  

This group is making great progress.  Its ultimate realization will be HL7 Version 3.  Joint discussions between SIGOBT and QA/Data Modeling are helping to ensure that the current SIGOBT efforts will help guide the QA/Data Modeling approach to achieve pragmatic results.  We also feel that the OMS will provide one important basis for developing some or all of the technical approaches for Version 3.

G.8.2 Implementing HL7

G.8.2.1 As an Institution, How Do I Implement HL7?

There is considerable room for discussion on the approaches, but the steps will include these.  

· Get your vendors to agree to HL7.  Establish your provisions for maintaining the interface as part of the initial contract.

· Establish an auxiliary specification that specifies what trigger events, messages, and optional fields you will use, what special options from the control chapter will be used (sequence numbers, transaction batching, etc., and how and when the systems will interconnect (for example, "they will use TCP/IP and the ADT system will create the circuit every time it reinitializes the interface.").  

· Specify what you will require from the implementing systems in terms of operational support of an interface (for example, can you tell whether it's up, whether errors have occurred recently, what the errors were, and what the volumes were; can you restart the interface without restarting the system).  

· Develop and follow a test plan that includes validation of each data field for each trigger event and deals with error conditions.  

The important thing to recognize is that interfaces are not plug and play, nor will they be trouble-free.  Considerable analyst time will be involved in selecting which options to use, negotiating them with the vendors, and developing and following a test plan.  As you change your information processing needs in house you will need to maintain your interfaces.  The most straightforward example of this is adding additional fields to messages as they become necessary.  

The HL7 Implementation Guide is a source of more detailed information on implementation methodology.  

G.8.2.2 As an Information Systems Developer, How Do I Develop HL7 Interfaces?

The two very important things to remember:

· Interfaces run without the involvement of a human being.  

· Interfaces will change.

Because they run without a human being they are very sensitive to errors.  It is an unacceptable situation when the lab calls at 9:00 Monday morning because it isn't getting admissions and you find that since midnight the ADT system has been in a loop trying to resend the same faulty admission.  Careful attention to detecting and dealing with errors intelligently is critical to a successful interface.  

Frequently the analysts will decide they need to add fields to an existing message or add new messages.  If you are developing an in-house interface how much recoding and testing will be required?  The ideal is to drive the contents of messages from tables and give the analysts the tools to change these tables without any reprogramming.  

If you are receiving HL7 transactions remember that the sending system is allowed under HL7 to add new information to messages and your program must accept the messages with no programming changes whatsoever.  (Your program may not store the information in the database if the field was added after the message was implemented.  But it must not fail or reject the message.}  A standard method for testing for amateur-hour interfaces is to add a field on the end of a segment and see if the receiver complains or crashes.  

G.8.2.3 Is There Software Available to Help Build HL7 Interfaces?

There are several HL7 toolkits available for those developing HL7 interfaces in C or C++.  

1. Gunter Schadow of the Universitaetsklinikum Steglitz, Berlin, has developed a C++ class generator called ProtoGenHL7.  His home page is 

<http//:fub46.zedat.fu-berlin.de:8080/~gusw/>.  

2. The author has not tried it, but it seems an order of magnitude more comprehensive than the other toolkits.  

3. Imex, the first C-language toolkit to be made publicly available was written at Columbia Presbyterian Medical Center.  It can be downloaded from 

<ftp//:cucis.cis.columbia.edu/pub/hl7/hl7imex/>.  

4. Alan Rueter, of the Mallinckrodt Institute of Radiology at Washington University has updated Imex and made it available as Imexa.  It can be downloaded from 

<ftp//:wuerlim.wustl.edu/pub/hl7imexa>.

G.8.3 Future Versions of HL7

G.8.3.1 What Will be in Version 2.3?

Version 2.3 was published in April, 1997 and included the following updated information:   

Patient Administration (Chapter 3) 

Order Entry (Chapter 4)

Query (Chapter 5)

Financial Management (Chapter 6)

Observation Reporting (Chapter 7)

Master Files (Chapter 8)

Medical Records/Information Management (Chapter 9)

Scheduling (Chapter 10)

Patient Referral (Chapter 11)

Patient Care (Chapter 12)

G.9 GENERAL INFORMATION

G.9.1 The Goals and Scope of HL7

G.9.1.1 What is HL7?

HL7 is a standard for electronic data exchange in health care environments.  It endeavors to standardize the format and protocol for the exchange of certain key sets of data among health care computer application systems.  HL7 is accredited by the American National Standards Institute (ANSI) to write these standards.  

As with almost all United States standards, HL7 standards are voluntary, consensus standards.  There is no governmental mandate to use HL7, except in very limited circumstances.  HL7 follows procedures that have been approved by ANSI for review and ballot of its standards to ensure that the standard represents a consensus view of a balance of users and producers of health care information systems.  

HL7 is also the name of the group that publishes these standards.

HL7-sanctioned national groups also exist in many other countries outside of the United States including Australia, Germany, Japan, the Netherlands, and New Zealand.  

G.9.1.2 What is the Functional Scope of the HL7 Standard?

The Standard currently addresses the interfaces among various systems that send or receive patient admissions/registration, discharge or transfer (ADT) data, queries, orders, results, clinical observations, billing, and master file update information.  

The next version of the standard (2.3) will expand on the current coverage of these areas and will include new coverage for patient care, medical records, and automated instruments.  Work is also underway to produce HL7 standards for recording immunizations and drug reactions.  

(Adapted from the introduction to the HL7 Specifications.)

G.9.1.3 What Application Architecture is HL7 Based on?

It tries not to assume a particular architecture with respect to the placement of data within applications.  In particular it is designed to support a central patient care system as well as more distributed environment where data resides in departmental systems.  There is support for environments where there is no order entry system, a central order entry system, or multiple systems that can originate orders.  There is support for environments where results data and observations reside on a single system or where they are distributed among several systems.  

(Adapted from the introduction to the HL7 Specifications.)

G.9.1.4 What is Implied by the Phrase "Level Seven?"

The term "Level 7" refers to the highest level of the Open System Interconnection (OSI) model of the International Standards Organization (ISO).  In the OSI conceptual model, the communications functions are separated into seven levels.  Those developing the HL7 Standard are primarily focused on the issues that occur within the seventh, or application, level.  These are the definitions of the application data to be exchanged, the timing of the exchanges, and the communication of certain application specific errors between the applications.  Specifications at this level are referred to in the HL7 argot as "abstract message specifications."  

However, as a matter of pragmatic necessity the HL7 specifications also define the presentation of the information, that is to say the strings of text that represent it.  HL7 refers to these as the "encoding rules."  This represents Level 6 of the OSI conceptual framework.  Most HL7 implementations use the HL7 encoding rules.  However, there is an "out" in the current HL7 specifications.  An implementation the follows the abstract message specifications but uses different encoding rules can claim to be HL7 conformant.  There have been implementations using ASN.1 and LU6.2 to encode the data fields.  

HL7 does not specify standards for communicating the character strings from one system to another. Several recommended lower layer protocols were published as appendices to HL7 version 2.1.  These can be used for implementing HL7 over serial lines and using TCP/IP.  These will be republished, essentially unchanged, in the Implementation Guide for version 2.2.  However, implementations using other lower layer protocols may claim HL7 compliance.

G.9.1.5 What are the Goals of the HL7 Effort?

HL7's purpose is to facilitate communication in health care settings.  The primary goal is to provide standards for the exchange of data among health care computer applications that eliminate or substantially reduce the custom interface programming and program maintenance that may otherwise be required.  This primary goal can be delineated as a set of objectives.  

· The Standard should support exchanges among systems implemented in the widest variety of technical environments.  Its implementation should be practical in a wide variety of programming languages and operating systems.  It should also support communications in a wide variety of communications environments, ranging from a TCP/IP network "stack" to point-to-point RS-232C interconnections, as well as the transfer of data by batch media such as floppy disk and tape.  

· Immediate transfer of single transactions should be supported along with bulk transfers of multiple transactions.  

· The greatest possible degree of standardization should be achieved, consistent with site variations in the usage and format of certain data elements.  The Standard should accommodate necessary site-specific variations.  This will include, at least, site specific tables, code definitions and possibly site specific message segments.  

· The Standard must support evolutionary growth as new requirements are recognized.  This includes support of the process of introducing extensions and new releases into existing operational environments.  

· The Standard should be built upon the experience of existing production protocols and accepted industry-wide standard protocols.  It should not, however, favor the proprietary interests of specific companies to the detriment of other users of the Standard.  

· Initial versions of the standard focused on information systems within hospitals, versions 2.2 and 2.3 substantially expand coverage to define formats and protocols for computer applications in all health care environments.  

· The very nature of the diverse business processes that exist within the health care delivery system prevents the development of either a universally agreed-on process or data model to support a definition of HL7's target environments.  In addition, HL7 does not make a priori assumptions about the architecture of health care information systems nor does it attempt to resolve architectural differences between health care information systems.  For these reasons, HL7 cannot be a true "plug and play" interface standard.  These differences at HL7 sites will require site-negotiated agreements.  (See Why isn't HL7 Plug and Play? for further comments on this issue.).  

· The initial interest of the HL7 Working Group was to employ the Standard as soon as possible.  Having achieved this, HL7 has been approved by the American National Standards Institute (ANSI) to be recognized as an Accredited Standards Organization (ASO).  

· Cooperation with other related health care standards efforts (e.g., ACR/NEMA DICOM, ASC X12, ASTM, IEEE, NCPDP, etc.) has become a priority activity of HL7.  

(Adapted from the introduction to the HL7 Specifications.)

G.9.2 The Governance of HL7

G.9.2.1 What is the HL7 Working Group?

The HL7 Working Group is composed of volunteers who give their time on a personal basis or under sponsorship of their employers.  Membership in the HL7 Working Group has been, and continues to be, open to anyone wishing to contribute to the development and refinement of Level 7 Interface Standard for network technology in health care.  

G.9.2.2 What is a Technical Committee of the Working Group?

A Technical Committee, often called a "chapter committee" is the basic specification-writing entity in HL7.  Its members are charged with developing and balloting proposed chapters in the HL7 specification.  For example, the ADT/Finance committee writes chapters 3 (ADT) and 6 (Finance).  

One special Technical Committee which does not write a chapter is the "QA/Data Modeling Committee."  This Committee has been primarily involved with developing a data model to represent the data used in HL7 transactions.  

The current technical committees are

· ADT/Finance/Inter-Enterprise

· Control/Query

· Implementation

· Information Management (Medical Records)

· Order Entry/Clinical Results

· Patient Care

· Quality Assurance and Data Modeling

G.9.2.3 What is a Special Interest Group of the Working Group?

A Special Interest Group is a sanctioned group that meets under the auspices of HL7 but is not authorized to write and ballot draft chapters.  The home health care SIG, for example, is a group that meets to discuss the application of HL7 to home health care and to provide coordinated input into the work of the various chapters.  Occasionally a special interest group meets and makes the case for a new chapter and is reconstituted as a Technical Committee.  

G.9.2.4 What is the HL7 Executive Committee?

The Executive Committee consists of the elected officers of the group and certain members that are appointed by the Executive Committee, including the Technical Chair and the Membership Chair.  The Executive Committee provides policy-level guidance including setting budgets and approving the expenditure of funds.  The Executive Committee approves the formation of new Technical Committees or Special Interest Groups upon recommendation of the Technical Steering Committee.  

G.9.2.5 What is the HL7 Technical Steering Committee?

The Technical Steering Committee consists of the chairs of all the HL7 Technical Committees and Special Interest Groups.  Its primary function is to coordinate the work of the Technical Committees.

G.9.2.6 What is the Role of the HL7 Executive Director and Administrative Staff?

HL7 contracts with The Association Management Group of Ann Arbor, Michigan, for various membership services.  These include publishing the standard and Implementation Guide, arranging and providing administrative management of meetings, publishing minutes, and providing information about HL7.  Mark McDougall of this firm is the Executive Director of HL7.  In this role he reports to the Executive Committee.

The Executive Director and his staff have no role whatsoever in determining the content of the HL7 standard.  

G.9.2.7 How are HL7 Standards Written, Balloted and Published?

Technical committees write draft chapters.  During this process the chapter chair will normally use votes of those present in a meeting to decide upon draft contents and provide good order.  These are approved by a mail ballot by the HL7 Balloting process defined below.  The ballot group is not limited to members of the committee.  Any HL7 member can register an interest in the work of any committee and will be offered the opportunity to vote by mail, without any need to attend any meetings.  

In a response to a ballot a member may vote affirmatively, affirmatively with minor suggestions, negatively with minor suggestions, or negatively.  The Technical Committee is required to respond to all negative votes.  Frequently they contact the person who provided the negative ballot in order to discuss the issue.  The committee's response to the negative ballot may be any of these:

· In response to the negative vote we have decided to amend the chapter and resubmit it to ballot.  

· We have discussed the negative ballot and clarified the meaning of the spec, and the voter has agreed to withdraw the negative.  

· We have agreed to a minor clarification of the document that is not a substantial change and the voter has agreed to withdraw the negative.  

· Or the Technical Committee has voted that it does not find the negative ballot persuasive for reasons stated in the response.  

Technically, a ballot may be declared passed if thirty days have elapsed from the mailing of the ballot and a quorum of 60% of the ballot group responded and 67% of the respondents voted affirmatively.  In practice technical committees work with the voters to reach an understanding so they will withdraw almost every negative ballot.  Since the ballot group is different than the group that wrote the chapter this normally involves at least one revision and reballot of the chapter.  In some cases chapters have been substantially rewritten as a result of the comments from the ballot group.  

When the chapters have been approved they are assembled into a draft standard.  The editor will strive to achieve a common look and organization at this time.  The draft standard balloted by the same process. Any HL7 member can register an interest in balloting the draft document and will be offered the opportunity to vote by mail, without any need to attend any meetings.  The procedure for dealing with negative ballots at this level is essentially the same as at the chapter level, but the acceptance criterion is more strict.  At least 60% of the registered voters must vote and 90% must vote to affirm.  In practice the Technical Committees work with the voters to achieve clarification and compromises in order to get almost all negative votes withdrawn.  

After the draft standard has been successfully balloted it is subjected to a final editing process and then published.  Version 2.2 was published primarily as a series of WordPerfect files on floppy disk.  Members have the option to request printed copies.  Due to difficulties using this version it is likely that Version 2.3 will be published electronically using a different file format.

G.9.2.8 Who May Use the HL7 Standard? Do I Have to be a Member?

There are no licensing requirements for using the HL7 standard, so technically anyone can use it.  There is a big Catch-22 here, however.  The primary source of funds for HL7 is its membership fees.  The documents are free to members.  

It is possible to purchase a copy of the document without being a member, but the cost is the same as joining.  

G.9.2.9 How Do I Get a Copy of the Standard?

Contact the HL7 Administrative Headquarters.

G.9.2.10 What are the Sources of HL7 Funding and How is the Money Used?

HL7 is wholly funded from two sources: membership fees and meeting fees.

Meeting fees are used to cover the costs of running meetings including conference rooms, lunches, on-site administrative staff and a substantial copying bill.  Historically meeting fees and costs have just about balanced out.  

Membership fees are used to cover the cost of editing and distributing the documents, conducting mail ballots, producing the annual member directory, and various informative activities including the HL7 Newsletter and information booths at trade shows.  HL7 also pays for software used by the Technical Committees to develop a data model.  

HL7 sometimes provides meeting space to other standards groups at no charge so that their meetings can be co-located with those of HL7.  This has demonstrably improved the harmonization among the various standards efforts.  

G.9.3 The HL7 Working Group

G.9.3.1 How Do I Join the HL7 Working Group?

Contact the HL7 Administrative Headquarters.  

G.9.3.2 Why Should I Join the HL7 Working Group?

The main reason you should join the Working Group is to support the effort.  Membership fees are the primary source of funds that support the work of writing, publishing, and providing information about the Standard.  

Joining as an individual member is the cheapest way to get a copy of the spec and the only way to get the implementation guide.  It is possible to buy the spec at the same price without becoming a member.  

Some companies choose to join HL7 as a company in order to be able to provide more substantial support or to make a statement to their customers and prospects about their support for HL7.  Some institutions choose to join HL7 as a corporate member in order to provide more substantial support or to make a statement to vendors about their interest in seeing HL7 compliance.  

Corporate membership also simplifies administration for companies that have multiple working group members.

G.9.3.3 How Big is the HL7 Working Group?

There are approximately 1700 people who are currently eligible to vote in HL7 ballots.  

The average working group meeting includes about 250 members.

G.9.3.4 Who are the Principal Contacts for Questions and Comments about HL7?

Karen VanHentenryck

HL7 Associate Executive Director

Health Level Seven

3300 Washtenaw Ave., Suite 227

Ann Arbor, MI 48104

Phone: (734) 677-7777

Fax: (734) 677-6622

KarrenVan@hl7.org

George (Woody) Beeler, Jr., Ph.D.

Chair, HL7 Board of Directors


Mayo Foundation

Phone: (507) 284-9135

Fax: (507) 284-0796

beeler@mayo.edu

John Quinn

Technical Chair, HL7 Working Group

Ernst and Young

2000 National City Center

Cleveland, OH 44114

(216) 861-5000

john.quinn@ey.com

G.9.3.5 When and Where are the Next Working Group Meetings?

· January 12-16, 1998, New Orleans, LA

· April 27- May 1, 1998, Baltimore, MD

· September 14-18, 1998, San Diego, CA

G.9.3.6 How Can I Get More Information about the Next Working Group Meeting?

Contact HL7 Headquarters.

G.9.4 HL7 Information Resources

G.9.4.1 How Can I Learn More about HL7?

Contact HL7 Administrative Headquarters for information about membership or to be placed on the HL7 mailing list.  You will receive meeting announcements and a quarterly newsletter which contains authoritative summaries of the work of the Technical Committees.  

The HL7 Implementation Guide, only available to members, provides significant information about how to implement HL7.  

The best tutorial information can be seen by attending HL7 meetings.  Each meeting includes two days of tutorial and case studies.  

G.9.4.2 How Can I Contact the HL7 Administrative Headquarters?

Health Level Seven

3300 Washtenaw Avenue, Suite 227 

Ann Arbor, MI 48104-4250

Fax:  (313) 677-6622 

hq@hl7.win.net

G.9.4.3 What HL7 Information Resources are Available on the Internet?

To join the List Server send E-mail to: majordomo@virginia.edu; the subject can be anything you want.  The first line must say exactly "subscribe HL7" (without the quotation marks).  

Duke University maintains a World Wide Web server at <http//:dumccss.mc.duke.edu:/ftp/standards.html>.  This Web Server contains pointers to many other Web resources applicable to HL7 and health care information systems standards.  

G.10  RELATIONSHIP TO OTHER STANDARDS

G.10.1 DICOM

G.10.1.1 HL7 Does not Support DICOM, yet. How Can We Handle Images with HL7 Standard?

I think it is fair to say that today there is no HL7 specification for image management that is ready for implementation.  There has been discussion of this within HL7, and there is a DICOM/HL7 special interest group on image management.  

Some of the discussion is archived in <ftp//:dumccss.mc.duke.edu/standards/HL7/archive/current/CONTROL.TXT>.

Dean Bidgood, bidgood@acpub.duke.edu, is a contact for the Image Management SIG.

In addition, the draft of the Control chapter of the next version of HL7 provides for image and audio data types - see files H7C2FINB.DOC and H7C2FINB.TXT in <ftp//:dumccss.mc.duke.edu/standards/HL7/pubs/version2.3>.

Al Stone
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