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Introduction 

So much progress has been made in the world of technology in the past decades 
that we can hardly remember those dark days when one had to wait forty-five 
seconds to connect to the internet, when one had to actually flip channels to know 
what was on TV and when cellular phone screens (gasp) were only available in black 
and white. Do you recall the days when it took months to settle every health 
insurance claim and the health care industry wasted billions of dollars on 
unnecessary paperwork? 

É Oops, I forgot, that still happens today. But why? The HIPAA law mandating 
standardization of claim forms is in place, and the technology is readily available. So 
why did the health care system fall so far behind in our high-tech society? 
HealthcareÕs handicap lies in the over  abundance of existi ng standards. 

Healthcare systems boast an extensive list of standards. Among them: X12, HL7, 
NCPDP, NACHA, and DICOM. They all vary in purpose, functionality and usability 
levels. Historically, these standards developed independently because each section 
of the industry (pharmacists, hospitals, insurers, etc.) had to react to independent 
regulatory and technology information-sharing pressures. 

Each standard maintains a support organization that holds frequent meetings. 
However, not one of the avai lable standards can fulfi ll all of the needs of 
todayÕs healthcare industry.   Most healthcar e provi ders cannot afford to be 
acti ve in even one Standard Devel opment Organizati on (SDO), much less be 
acti ve in all the SDOÕs.  

Today, the regulatory and technological environment is shifting to favor collaboration 
between the healthcare industry's various players.  In particular, in order to meet all 
the requirements of the Medicare prescription drug benefit program, the medical, 
retail pharmacy, and insurance community must all communicate together.  The 
current climate of non-interoperable standards will make this very difficult. 

To take one example, particular expensive prescription drugs face scrutiny by 
insurers.  After learning from the pharmacist that a drug has been ordered, the 
insurer wants patient history and information from the doctor before going back to the 
pharmacist and authorizing coverage.  Today, this is a manual process with specific 
forms required by insurers.  This delays patient care and incurs expensive 
administrative overhead costs for all parties in the process.  Automating this 
particular function in the new electronic prescription mode is a virtual nightmare, due 
primarily to the fact that data messages cross SDO boundaries. 

The unhappy outcome is that as insurance reimbursements decrease and expenses 
rise, healthcare providers are struggling to keep their heads above the water. In 
order to process claims, prescriptions and electronic medical records today, each 
provider must be equipped to handle at least three standards. Bogged down by the 
heavy admi nistr ati ve and networki ng costs of functioning in todayÕs multi -
standard system, provi ders are drowning in their own over head.  
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But it shouldn't be this way, and it doesn't have to be.  As we'll see, progress 
towar ds an XML messaging standard is happening too sl owly to keep up wi th 
the regulatory envi ronment and spiraling costs in the healthcare industry.  In 
th is XML-standards vacuum, the var ious players in the healthcare industr y 
must sti ll take up the reins and align their own messaging standards. 

This is not all that difficult and would clearly be worth the effort.  A common standard 
would allow each of the sub-units of the healthcare industry to share the efforts of the 
others.  

The amalgamation of todayÕs var ious standards is a fi rst and cr ucial step 
towar ds improvi ng the healthcare system. Success would protect HIPAA 
standards and advance healthcare towards the creation of the electronic medical 
record. As HIPAA deadlines approach, message domains begin to converge and 
Standard Development Organizations (SDOÕs) advance towards the XML syntax, a 
clear mandate emerges. Now is the ti me to harmonize the standards. 



 

-3- 

Harmonizing Healthcare Standards: A Whitepaper 
Copyright 2005 Dan Kazzaz, Rapid Data Interchange All Rights Reserved 

The State of the Current Standards 

Below is an overview of the origin some of the current standards, what they are 
today and where they fall short. 

X12 The advantages in American National Standard InstituteÕs (ANSI) X12 
system are: 

!   It contains a vocabulary of nearly all-possible business terms.  
Most major industry groups and governmental agencies 
participated in its creation. 

!  X12 messages have an electronic envelope that retains 
information such as: source, destination, message type and 
control count details. 

!  X12 also contains a very large number of message sets that 
support exchanges between many groups.   

!  X12 messages can support very large data sets in an efficient 
manner, making it the premier standard for monthly and 
annual exchanges of information. 

The disadvantages of the X12 standard are: 

!  It was not designed for intra-organizational exchanges of data.  
The organization never accepted the fact that the line 
between inter-company and intra-company was very thin.  
Many organizations have jury-rigged it to accommodate this, 
but many items in the standard should be changed to allow for 
intra-company terms and broadcast messages. 

!  Although the standard is used for B2B (Business to Business) 
messages, the market needs standards for C2B (Consumer to 
Business) messages. 

!  The X12 standard is excessively redundant. For example, 
within the X12 system there are at least nine separate 
transactions labeled Ôinvoice,Õ leading to message 
redundancy. This discrepancy is due to industry deviations in 
invoice requirements, inability to update users to more current 
versions of the standard and negligence in the elimination of 
out-of- use messages. This redundancy is also reflected in the 
overabundance of date and numeric formats -- for example, 
there are 39 date/time format possibilities. 

As if that was not confusing enough, early X12 data interchange 
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formats used a record type or segment tag to identify a group of 
fields.  As a result, the standard was extremely difficult to modify. The 
newer versions of X12 are more generic, using a single segment 
(record tag), but variable field contents (qualifier) to define a field. 
While this update makes the data easier to define, it is much more 
difficult to implement. 

HL7 Used for communicating clinical data between systems inside a 
hospital and some administrative data to single payer models, like 
X12 HL7 is also ANSI accredited and has international users.  This 
position attracts foreign members to HL7 and helps HL7 progress 
towards an understanding of the needs of the international medical 
community. 

Unlike other standards such as X12 and NCPDP, which support 
point-to-point, HL7 supports broadcast mode data transmission 
communication.  As with the contrast between radio and telephone, 
this makes HL7 the only healthcare standard that can easily be used 
to communicate with multiple parties simultaneously. 

However, HL7 only recently adopted codes for  laboratory tests. 
Instead, it is concentrated on human-readable, rather than machine-
readable, results.  A good analogy would be to web-enabled 
applications.  Notice how many web sites you have to query to find 
the best price combination on a consumer good, versus being able to 
automatically compare all the ones you wish from one button. 

An early policy, which has created problems for the HL7 
implementations, is the ability for anyone to create a Segment 
(Record Type Tag) at any time.  These are called the Z-segments. 
While this method functions well within a closed system, it is 
counterproductive in any inter-organizational exchange. 

The overuse of positional semantics is another problem within the 
HL7 standard. A personÕs name, for instance, is entered as a data 
type, rather than using a code or qualifier to precede a compound 
data element to describe the semantics (i.e. whose name) its position 
on a particular segment determines if it is the patient, subscriber or 
family member. This approach inhibits the addition of other pertinent 
names (such as the name of the referring physician) without the 
creation of a segment to support the semantics.  

Lastly, HL7Õs envelope structure is poor. Because HL7 messages 
were created as messages inside a hospital, messages with a 
specific destination or requiring complex routing do not perform well. 
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NCPDP The NCPDP standards were developed for the pharmaceutical 
industryÕs needs, and are used today by retail pharmacies for 
interactive prescription drug claims and adjudication. NCPDP 
supports real time dialogue between pharmacies and pharmacy 
benefit management organizations (PBM). 

NCPDP is the only healthcare standard that is sufficiently interactive. 
Claim messages from pharmacies are concise and clear and PBM 
responses are extensive and detailed. Transactions are rapid, 
immediately reporting and specifying any claim problems for the 
pharmacy to correct. 

On the other hand, NCPDP has virtually no envelope standard, 
because the standard evolved through proprietary routing networks, 
each of which used its own envelope.  No one saw a need to create 
an envelope standard to support a more generic requirement.  This 
lack, as a result, makes NCPDP difficult to expand into other 
healthcare fields. 

Like X12, NCPDP has a tag-data semantic capability in its records. 
NCPDP codifies their tags with two character sequences; however, 
there is no delimiter between the tag and the data.  Adding a delimiter 
would drive it closer to the other standards. 

Lastly, some NCPDP transaction fields are still compound fields with 
fixed widths and no delimiters. That is to say, some fields actually 
consist of multiple fields and no separating characters. This system is 
based on COBOL style programming and is not very efficient using 
todayÕs tools. 

Other 
Standards 

Some of the other organizations that play a role in the healthcare 
system are DICOM and ACR/NEMA, which support image standards, 
and ASTM, which specializes in laboratory orders and results and 
patient history. All of these are being examined for the purpose of 
creating Electronic Medical Record (EMR) standards. 
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Easing the transition to a harmonized standard by maintaining the current 
syntax 

The healthcare industryÕs SDOÕs are moving towards XML syntax standards.  
However, this transition will take time.  In the interim, the current standards can be 
merged with small modifications to their tag-data delimited existing syntax models.  
All of the standards use the message / segment / element / sub-element structure, 
and they can be combined. The following recommendations would ease the 
transition: 

Envelopes Ð  The first challenge would be adopt an envelope, perhaps similar 
to the International Standards OrganizationÕs (ISO) 9735, which 
supports both national and international formats and functions 
efficiently in both batch and interactive messaging.  It would still 
have to be modified to support broadcast mode and message 
bundling and complex routing requirements. 

Data Types The combined standard should first add all the data types 
supported by each of the standards.  The next step would be to 
eliminate the duplicate data types.  

HL7 Element 
numbering 

All of the HL7 elements are currently listed by type and by 
segment position.  These elements should be reordered 
numerically to simplify the standard. 

NCPDP Ð 
sub-element 
delimi ters 

NCPDP should add sub-element delimiters between the codes 
and the data in order to make the standard more efficient. 

Inter acti ve 
message 
model 

HL7 and X12 should modify their message responses to emulate 
the NCPDP model. This change will drastically speed up the 
transaction process while maintaining important patient data. 

Towards a unified XML standard: creating the data schema 

More than 2,000 organizations are currently building various XML syntax based 
message standards. Unfortunately, few of these organizations are sharing 
information. As a result, rather than compromising and standardizing simple tags 
such as ÔnameÕ and Ôaddress,Õ the standards-setters advise everyone to use ÒXML 
Namespaces.Ó The namespace concept allows every SDO to develop and maintain 
separate tags. This uncooperative system might stand a chance in intra-industry 
communication, but is sure to fail at any attempt to exchange information on an inter-
industrial level. 

The federal government had taken several proactive steps must be taken so that 
healthcare does not fall into the same ineffective trap in which other industries are 
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stuck. We can and should use the same XML core components for ordering supplies, 
admitting patients to hospitals, sending prescriptions and transferring funds. 

The creation of a unified data model for healthcare data exchanges is achievable but 
very complex.  Because: 

A.) Semantics are very hard to align. 

How should the semantic units for ÒproviderÓ, ÒpatientÓ, ÒinsuredÓ and ÒpayerÓ be 
structured?  Should the structure for Òrendering providerÓ be different from that of 
the Òbilling provider?Ó  Which categories of providers should mandate 
credentialing information for transfers of information? 

B.) Often narrow groups can accomplish goals which broader groups cannot. 

E.g., NCPDP agreed on an interactive model and implemented it.  X12 tried, but 
could not achieve consensus for interactive transactions on a cross-industry 
basis. 

C.) A great deal has already been implemented in XML. 

D.) Many do not wish to switch off of the more compressed mode into the XML 
space. 

One area of opportunity is to normalize meta-data repositories so that semantics can 
both be shared and be expressed  in different syntactical models.    We can develop 
automated exchange mechanisms to align semantics faster.  We could also contract 
with computer science departments to develop the artificial intelligence tools to help 
compare semantic models. 

Combining healthcare data requirements into a single entity is a large, yet not 
impossible project.  The issues are both semantic and syntactical.  It would behoove 
the healthcare stakeholders to take nothing for granted.  Even if one assumes that 
the XML syntax is the preferred one, it does not imply that it cannot and should not 
be improved.  It is important to note that the XML itself standard is supported by an 
SDO, which means that potentially it too can be enhanced.  Healthcare may require 
additional data types to support its requirements.  The healthcare SDOÕs may have 
to send delegates to the World Wide Web Consortium (W3C) to make the necessary 
changes.  

Common data types 

Reaching a consensus on data types may be among the most compelling reason for 
a combined healthcare SDOÕs effort. XML users current must find workarounds for 
certain XML constraints.  It would be great if these constraints could be repaired.  
Enhancing XML syntax definitions to adopt new data types will create a huge payoff 
in inter-operability. 

Some of the issues that need to be resolved include: 
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Should a telephone number be a data type? 

How many numeric formats should be included? (Exponential, integer, decimal, 
implied decimal, etc.) 

Should ÒNameÓ be a data type or a compound element? What about ÒStreet 
AddressÓ? 

How should the date/time fields be supported? 

These issues are decidedly non-trivial. However, history has proven that disparate 
groups combining forces in consensus-based standards organization helps improve 
the standard.  XML is not perfect, its designers would benefit from the older SDOÕs 
input. If the healthcare SDOÕs seriously examine XML data types they will realize that 
that adding more rigor to XML will help not only healthcare, but everyone else as 
well. 

Common envelope structure 

Equally important to the standardization process is the creation of an envelope 
structure that can be conducive to everyoneÕs needs. For the healthcare industry the 
envelope structure must be able to number messages, route messages between 
hubs in a traceable manner and handle messages that support intra and inter-
organizational communications. These messages may be part of an interactive 
dialogue (such as NCPDP), a batched system (such as X12) or broadcast (such as 
HL7). 

Earlier, some groups joined together with OASIS to create ebXML envelope 
structure. While the cooperation was exemplary, ebXML does not support all of the 
necessary requirements. Healthcare computer professionals can and should join 
together to improve upon ebXML so that both governmental and commercial 
healthcare enterprises can communicate effectively. 

Standardizing Communication and Encryption 

Improvement of the XML message schema is only a first step in healthcare 
standardization. The healthcar e industr y must come together to cr eate and 
implement standards for encr ypti on and data communicati on. 

Encryption 

The healthcare industry is enormous, and it would be an enormous waste were we to 
attempt to juggle multiple encryption methodologies. Fortunately, SDOÕs have yet to 
work on encryption. With no encryption methodologies in place, we're at a very good 
starting point for cooperating. We must adopt an encryption standard efficient 
enough to function in both interactive and batch methods. In addition, the method 
should be unencumbered with current patents, to disallow any organization to 
manipulate the healthcare encryption market. 
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Communication 

Recently, internet protocol (IP) has dominated data transport for the worldÕs 
industries. IP will most likely remain the popular standard for the next several 
decades. Further, within IP there are three primary methods for moving data, called 
Transport Protocols (TP). These methods are: Simple Email Transport Protocol 
(SMTP), File Transport Protocol (FTP) and Hyper-Text Transport Protocol (HTTP). 
Several message transporting methods have been developed from these three 
systems, including: AS1, AS2, AS3, ebXML and Web Services. 

Standardizing communication does not mean that we are limited to only one of these 
message types; rather, we can support several methods simultaneously. The chosen 
systems must, however, be able to support both interactive and large batch 
messages. In addition, the methods used for healthcare systems should not require 
extensive, one-on-one testing and customizing. 

Conclusion 

During the 1970Õs and 1980Õs the transportation, retail and manufacturing sectors 
were driven towards combining their standards because of the overwhelming 
inefficiency of functioning otherwise. These industries have seen that consolidating 
standards saves time, money and manpower.  A combination of factors, including the 
prosperity of the 1990Õs, the bureaucracy of the SDOÕs and the rapid changes in 
technology, caused many organizations to create new, incompatible messages.  
Corporate America, however, will continue to focus on reducing cost, which will 
encourage these disparate groups to combine their forces. 

It's an unfortunate truth that the cross-industry standards bodies have lagged in 
adopting standards to facilitate inter-industry communication.  But in the healthcare 
industry we have an opportunity and a need to come together as standards-makers 
to respond to the pressing reality of information-sharing needs in our industry. 

Previously, Healthcare was immune to revenue pressure and could afford to be 
wasteful.  Both corporate America and government payers will not tolerate this 
inefficiency.  HealthcareÕs over-complex web of ÔstandardsÕ has cost too much money 
and wasted too many resources already.  Without combining message-development 
efforts we will not be able to realize the savings required to provide quality care for 
the aging baby boomers. 


