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What Is VistA?

- Complete HIS Solution

- Thousands of application programs written in M in public
domain

- Thousands of Man Years of code development and
evolving architecture

- Provides an electronic medical record
- Supported by many architectures and platforms

- Can pick and choose among from over 130 clinical
modules




- 25.3 million Vets eligible for patient care

- 180,000 healthcare professionals

- 163 hospitals, 135 Nursing Homes

- Affiliated with 152 medical and dental schools
- 24 Jargest granter of Medical research funds

- Provides healthcare services to active military during
wartime and general population in times of national
disasters




Challenges with Healthcare Delivery

- 24Xx7 access to cash, put in card and PIN and no matter
where you are you can get money and account
Information

- Why can’t healthcare data be the same?
- Industry has failed with no common formats for portability
— VistA could be the standard

- Health Departments, state and local governments have
poor systems with little or no integration and standardization

— VistA is avallable via the FOIA (Freedom of Information Act)




Medical Data is Dynamic

- Data flows continuously

- Many application modules can be used to present
and collect data without altering any VistA code

- The nature of the data is complex but M and VistA
are well suited to this environment.

- M has been around for 30 yeatrs it is a mature and
evolving technology




National Healthcare DB?

- Moving records from hospital to hospital or doctors
offices would be much easier

- Reporting diseases and pattern detection for
bioterrorism would be easier

- Rural, non-profit, Government institutions, etc
could have a robust medical data system at low
cost.




VistA — DHCP - Official in 1982

- Hosted on PDP-11’s
- 486°S
- \/axes
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DHCP - Decentralized Hospital Computer Progs::%

- Started small 25 sites and 11 applications

- 1985 all 169 sites were up and running

- ADT, pharmacy, lab later dietetics, fiscal, medical
center management, medical records tracking,
mental health, nursing, radiology and surgery

- Lots of home grown software and customization




VIistA At Present

- Over 100 applications

- 3- tiered architecture

- Common data dictionary and database
- Supported on many platforms
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The VistA Solution is: s e

Flexible
Available
Scaleable
Reliable
Manageable
Performance oriented
Secure
Heterogeneous
Cost Effective
Functional
Integrated




VistA is Supported on Many OS Platforms

FileMan DB

\

M Language




Complex Environment

- VA key architecture involves:
Databases
Programming
Networking
Security
Storage
OLTP, OLAP
Continuous Computing
Messaging and Collaboration
And more!!!




Vista & Medical Domain Expertise

- Clinical Applications Coordinator

- Patient Information Management System (PIMS)
- Laboratory

- Pharmacy

- Programming & Interfaces

- Vista Infrastructure

- System Infrastructure




Database Technology

- Many Choices — M currently for VHA
- Hierarchical — current VHA clinical database
- SQL, relational — next generation CPRS
- Multidimensional — data warehouses, Data Marts
-~ Object oriented




Clusters or Clusters and App Servers?
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Vista can use either model!




Storage

- Huge demands in a medical computing
environment

- Images

— Text

- Faxes

- Medical Claims

— Unstructured forms
— Internet forms

- Voice




Data Archives

- Patient data must be held and retrievable for a
long period of time. This means that as software
and hardware technology changes — data must
be still readable far into the future. (20, 30, 50
years or more).

- Electronic patient record has been the goal of
VistA since its first inception.




Programming Languages

- New development must utilize objects, or components to
be cost effective and promote code reuse. All of the
above are necessary, one size does not fit all.

- M - staple of VHA - 22 years of business logic, interfaces
and design

- SQL - industry standard
- Java — platform independent application design
- .NET family of languages - Visual Basic, C#, ASP.NET




Networks

- Centralized Architecture
Monolithic, all eggs in one basket
Easier deployment - less sites
Vulnerable to accidental failures
Data may be far from applications

Decentralized Architecture
— Less vulnerable to a coordinated attack

- Data closer to applications — always performance favored

Hybrid Approach
— Use centralized storage for some data, and for national data
coordination two distinct resources, local and remote




Data in Motion

- Since the VA has many sites nationwide, data
movement is vital in following a patients
treatment

- Formats
— HL7
— XML
- DICOM
— Custom - Ascii, Binary etc




DRG - Definition

A single acute episode of patient care Is allocated to one
DRG. Each DRGis defined by specific patient attributes
documented in the medical record.

- These attributes include:
. Principal Diagnosis
. Additional Diagnosis
. Complications and/or co-morbidities

. Significant Procedures
. Patient Age

. Separation Status

. Gender




ICD9 and CPT Codes

CPT = Current Procedural Terminology - used
primaurily for billing

ICD9- International Classification of Diseases (9t
revision) — invented 1979

ICD9 Examples

- 285.0 Sideroblastic anemia

- 571.2 Alcoholic cirrhosis of liver

- 571.40 Chronic hepatitis, unspecified

- 571.41 Chronic persistent hepattitis

- 571.49 Other chronic hepatitis

« 571.5 Cirrhosis of liver without mention of alcohol




- HL7 — allows data to be passed between two independent
clinical systems

HL 7 example message:
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CPRS - Computerized Patient Record _ &

ftware Alliance

- Initially released in 1996
- GUIl based

- Currently coded in Delphi against the M
database

- Migrating to Java against M, then Oracle
database

- Hybrid necessary — impaossible to just “turn off” M
engine.

- Provides access to pharmacy, labs, orders,
progress notes, vital signs, transcribed documents
etc




BCMA - Bar Code Medical Administratiomi%lm

- Bedside application that validates the
administration of medications

- Implemented via wireless laptop and handheld
scanners

- Patients id with wristbands and nursing staff id
cards are coded with identifying numbers

- Errors dropped by 70% generally with the
iIntroduction of this system
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CHCS — Composite Healthcare System =

- DHCP derived system, assembled by SAIC using ex-VA
personnel and public domain DHCP code

- January, 1988, award was for $1.1 billion, for world-wide
deployment

- Serves 8 million beneficiaries and over 130,000 medical staff
at over 500 DOD medical facilities worldwide.

- SAIC began developing CHCS in 1988 and completed full
deployment to all 526 military treatment facilities worldwide
by 1995. CHCS is a fully integrated hospital information
system including:

— Patient administration and scheduling

- Pharmacy, laboratory, radiology, and dietetics

- Medical records

— Clinical support including patient care and results retrieval




HealthEVet/HealthEpeople

- Internet accessible data for patients and
providers

- Creating an interface for patients to look view
and order prescriptions, labs, schedule a visit etc
IN a secure and convenient manner.

- Web treatment communities (diabetic, Vietham
vets groups)




MP| — Master Patient Index

- National ID for vets ICN - Integrated Control
Number, data delivered real time, when network is
unavailable a pseudo number is used.

- Initially sites used SSN but as consolidations and
patients migrated this was not a good method,

- MPI| keeps track of sites the vet has visited so a
“total” view can be assembled.
- 8.5 million active patients
- 13% have info at two sites
- 3% have info at three sites
-~ 1.5% have info at four or more sites




Health Data Repository

- Joint effort with DOD
- Enhance data sharing across agencies

- Relational database 3M clinical database
structure and views

- Intelligent agents will be required to translate
data into various formats.

- Built from previous work on GCPR and FHIE
(Federal Health Information Exchange)




ow Is VistA developed & maintained ™"

- Lots of user input

- National feedback using E3R - Electronic Error and
Enhancement report

- Discussion groups on Forum mail and Exchange

« VA Ol Office of Information Field Offices oversees
VistA, and has 5 functional areas:
— Software Designh and Dev (SDD)

— Enterprise Strategy Office - future technology and
direction

— Systems implementation office — training and support
for new systems

— Customer Support — help desk and procurement

- Enterprise System management - oversight of
activities that cross functional boundaries




VIistA Maintenance

- VistA packages contain routines, data dictionaries,
and applications program interfaces

- Patching is a common way of upgrading
applications

- KIDS — Kernel Installation and distribution system is

way to assemble patches in text messages that
can be sent to sites along with installation
Instructions.

- Packman (an option) is used to install patches.




Data Sharing

- VA as an organization needs to share, compare
and rollup data, both regionally and nationally

- Flexible local configurations lead to problem when
assembling data from multiple sites.

 Methods:
- Mailman
— HL7

- PDX - patient data exchange - view of patient data
but data is not merged-sites can allow it to happen
automatically or require authorization

- NHE network health exchange - authorization not
required, must know the sites for data requests in
advance

- CPRS -remote data views, can partially merge data
but there are semantic issues — built from FHIE which
evolved from GCPR —DOD friendly




Healthcare Analytics

e VVarious VISN have data warehouses and data
maurts

- Need national integration

- Disease/outbreak/pattern detection a great
potential

- Health population statistics — geographical
mapping from accumulated data

- Data mining




VA IT Skill Sets

- Skilled iIn VMS - all major sites implement M engine
on VMS.

- Skilled in Windows - Active directory, exchange
and many data warehouses built on the Windows

platform

- LINUX/UNIX capable — not a large deployment
nationwide




Building Solutions

- Software Functionality/Business Requirements
Analysis

- Environment — Stable/Accessible
- Portabillity
- Reliability

- Maintenance & Support of the Applications and
Operating Systems

- Education/Training

- Programming

- Managing & Integrating 3@ party components
- Managing & Implementing Upgrades




any Tools and Environments

- VistA can adapt and evolve with changing medical
processes

- M provides language mechanism to shield against changes
In host OS’s
- Data can be executed as code

- GUI’s can be written in multiple languages, for example:

- Java, .NET languages like C#, VB or any desktop environment
and communicate via RPC’s.

- Web enabled technology




OpenVista Solution — FOIA ViIstA

- OpenSource Model: IA32/1A64 with Linux, GT.M
- |[A32/1A64 with Linux & InterSystems Cache
- |IA32/1A64 with Windows OS & InterSystems Cache

- Alpha/ltanium with OpenVMS & InterSystems
Cache
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&
ardware & Services in Support of VistA

- Core System
- Disaster Locations/Systems
- Network Infrastructure (including Wireless)

- Client Access Devices (Handheld, Desktop, Tablet, Laptop,
etc)

- Printers

- System Upgrades & Augmentations

- Solution Deployment & Project Management
- Systems Administration (Onsite Consultant)




VIistA In the Future

- Oracle based or at least SQL?

- EHR - data to be stored regionally or centrally in massive
databases, accessed locally

- Web based GUI written in Java
- Replacement of the M DB engine

- Recoding of 25 years of VistA application code written in
M into Java

- Formalizing reference terminologies (LOINC - Lab
Observation National code), CPT, SNOMED




ealthEPeople

-« Consolidated Health Informatics Goal

- To establish Federal health information
iInteroperability standards as the basis for electronic
health data transfer in all activities and projects and
among all agencies and departments

- Adopt health information interoperability standards
(a vocabulary that includes specific health data
models and communication standards)

— Assure alignment with Health Insurance Portability
and Accountability Act (HIPAA) administrative
transaction records and code sets;

— Assure alignment with HIPAA security and privacy
solutions; and, successful change in the medical
Information sharing culture.




ealthEPeople Overview

HealthePeople Strategy:

e Federal & Nation to national standards & high
performance health information systems supporting
healthcare providers

HealthePeople Concept:

e Collaboratively develop by public & private sectors
e Support by consumers, providers, payers & regulators
e Meet consumer, provider, payer & regulator needs

= Build around achieving national architecture
standards for data, communications, security, systemes,
technical approaches

- Build/buy and implement high performance systems




HealthePeople - High Performance Information
Systems Components/Links/Standards

My HealthePeople
[web site, virtual health
record, trusted information,
self-reported information,
“&” communications/ link to other health
transactions providers]

Registration, Enrollment Management &

& Eligibility System ) ) ) — Financial System
Health Provider (including clinical

Interface, e.g. CPRS, CHCSII, &
RPMS) & Data
Database/ System Database/ Database/

Standards Standards Standards
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VistA Software Alliance

Other Electronic Health
health Record System

organi- “health in a box” on PC & web site via
zati ONS Database/ community, health, non-health, government
Standards
Health Record

*Access to health records

My HealtheVet / HealthePeople
[Personal Health Record System]

*Sharing health records
*Self-entered health record

Services

*Checking/filling prescriptions
*Checking/confirming/making appointments
*Checking/paying co-payments
*Participating in support groups
*Health decision support
*Health self-assessment
*Messaging with health provider
*Diagnostic/therapeutic tools
*Reminders

*“Checking in”

«Safety services/tools

Links to other health sites

Primary Electronic Health Record

health :
I System (e.g. VistA)

Database/ .
Information
Standards Trusted information

B4/ 2UU0 vistA ounwai e Alll




*Health Data Repository
 National view of patient data
|_egal, authoritative patient record
e Data standardization

*Enterprise Reference Terminology
*1-800-GET-TERM
e Decision support based on all clinical data
 Source of data marts




ePatient entered data
e Telehealth
 Mental Health Assistant
e My HealtheVet

eInformation services available now
eSome services next summer
Medical records ?




hings You shouldn’t do in VistA

- Change data dictionaries
- Delete patients

- Map globals then start to query the production
system with 39 party tools

- Delete globals you can’t identify
- Change lookup programs or triggers
- Modify national program code
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VistA-CPRS Demo -

CMS - VistA Office EHR -

Indian Health - RPMS -
DoD - CHCS

Pacific Hui -
WorldVistA -
Hardharts.org -

Vista Software Alliance-
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