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“Everyone wants things decentralized above them and centralized below them,” I remember thinking when I first came to work for the VA in 1978.  When development of the VA Decentralized Hospital Computer Program (DHCP) was begun in 1978, there were many design issues to be settled.  One of the most critical was regarding where to focus the center of the design.  Some wanted to centralize the system in Texas for the entire country.  Several systems served one service across a given region.  Other hospitals had several incompatible systems, each supporting a different service. 


The decision to focus the information systems design around the hospital was part of an architectural vision which played a key role in the success of DHCP.  It built an infrastructure to support integration of 75-100 application packages, such as laboratory, pharmacy, radiology, MAS, and other services.  It created an integrated patient database and electronic mail system which are still a generation ahead of most commercial hospital information systems.  The DHCP approach was based on an adaptive, user-driven evolutionary development process which allowed the system to grow from a simple initial system.  It was not “built” according to the traditional engineering paradigm.  This focus was an appropriate decision at the time, considering the computer and communications technology available.


The VA and DHCP have co-evolved over the years.  For example, the introduction of electronic mail has allowed it adapt many of its process to an electronic message format. This organizational focus can now be used to drive the next generation of information technology.


DHCP has proven to be remarkably adaptive: this was one of design goals.  VA has run it on  four generations of computer hardware and three generations of communications technology.  It was adapted to the Department of Defense Composite Health Care System (CHCS), the Indian Health Service, and virtually every other federal direct health care provider.  It has been used by state and county systems, as well in Finland, Germany, Japan, Egypt, and Nigeria.


There are two major trends which interact, however, to cause a major shift in the architectural foundations of health care information systems.  One is the rise of microcomputer based client/server systems, and the other is the shift away from the hospital-based to community-based systems.


The PDP-11 minicomputer which I used at Loma Linda VA Medical Center in 1978 cost about $100,000,  was the size of a refrigerator, had 32 kilobytes (.032 megabytes) of memory, and 10 megabytes of disk storage.  Even the smallest laptop computers today are orders of magnitude more powerful than this.  Yet this ancient computer supported 16 simultaneous users against a shared database to do scheduling, admissions, discharge, transfer, psychological testing, treatment planning, and software development.  Software technology has not improved at a fraction of the rate of hardware technology.


DHCP managed to provide the “glue” to keep together an integrated, cohesive system, in a very turbulent and complex hospital environment.  As we move to the future, this glue must be strengthened to accommodate the shift to community based health care systems. 

Dr. Kizer’s, Vision for Change, A Plan to Restructure the Veteran’s Health Administration is a blueprint for the transition from hospital to community based systems:

· “The hospital will remain an important, albeit less central, component of a larger, more coordinated community based network of care.”

· “The traditional “stovepipe XE "stovepipe" ” structure organized around discrete professions and disciplines will be replaced with a structure that will be organized around substantive clinical functions and product lines.”

· “The bricks and mortar of individual institutions will no longer be the central point of patient services.”

· “The focus will move from a centralized organization that exercises a traditionally hierarchical mode of operational....  Patient care decision making will be exercised as close to the patient as possible.”

· “What holds these virtual organizations together are...the operating framework (i.e., the aggregate of agreements and protocols XE "protocols"  that governs how patients are cared for and the information systems which monitor patient flow.”


The move to the Veterans Integrated Service Network (VISN) represents a major evolutionary advance in the DVA, and must trigger a co-evolutionary advance in its application of information technology.  The proper information infrastructure can create a path of least resistance towards the desired organizational goals.


Integrating health care services within a community instead of a hospital introduces some major shifts in thinking, particularly in the scale of integration.  This can be illustrated with the following diagram of scale:

Class
Name
Number of Elements
Description
Examples

0
No Integration
1 
Little or no integration, Stand alone modules dedicated to one task
Stand alone departmental systems: Lab pharmacy, radiology, etc.

1
Interfaced
10 
Limited integration needs, may be served by interface approach or integrated system.
Interfaced departmental systems: above systems connected via Interfaces.  Common state for today’s commercial hospitals.

2
Integrated
100 
Integrated system is required; adaptive stress becomes limiting factor.
System is based on organization-wide integrated framework.  DHCP, CHCS, Indian Health Service, Brigham and Women’s

3
Large Scale Integration
1,000
Infrastructure based system used to  reduce adaptive stress.
Future VA internal system, current VA Data Dictionary

4
Very Large Scale Integration
10,000 
Multi-administrative domains, “virtual” operations, fuzzy boundaries, self-organizing. Multiple health paradigms
MailMan, the Internet, Future Community based systems

5
Global Integration
100,000+
Globally linked system, self organizing, multi-cultural, multi lingual
World Wide Web, Future Global health care informatics system

Integration Scale Table


This chart can be used to explain much of the differences between the VA system and typical commercial health care information systems.  Most commercial systems typically deal with class 0 or class 1 scale of integration.  They seek to interface “stovepipe” legacy systems, designed to serve departmental needs.


The VA, on the other hand, has been dealing with class 2 and 3 levels of integration regularly.  DHCP supports about 75 integrated applications (class 2).  Its data dictionary describes about 15,000 interacting fields of information (class 3).  VA MailMan connects over 75,000 users (class 4).  These numbers, and the scale of integration, are far greater than most commercial off the shelf health care systems deal with.  I had worked with some of the creators of the Internet when I was designing MailMan, and was exposed to the level of integration they were seeking in the 1980’s.


Class 5, global integration, may seem to some to be the realm of science fiction, but it is the daily fare of Tim Berners-Lee, creator of the World Wide Web (WWW).  In several discussions with him about the future of the Web, I have become convinced that Web technology is a major stepping stone to the future of health care informatics.  The amazing amount of publicity surrounding the web is not a fad; it a harbinger of an entirely new way of thinking about organization, communication, and information.  This revolution will eventually have a profound influence on the health care process.


Our architectural perspective must shift from the organization chart to the processes for which the community is responsible.  For example, we need to design systems which support “prescriptions flowing” rather than “managing the pharmacy.” Information Technology must support services and product lines in a wide variety of novel and changing organizations.  Prescriptions may flow through one VISN entirely differently than another.   Sharing agreements with other federal providers, contract services, affiliated universities, and other VA facilities can create many different patterns for information technology.


The appropriate way for the VA to face this challenge is to move to a higher level of community-based health care information systems.  It must do so by retaining the best of the current system, while extending it to make it more flexible for future growth.

