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Why Does SOA matter in Medicine and
Health

Medicine is dependent upon the ability to synthesize
data in predictable as well as novel patterns

Diagnosis is dependent upon interoperable
interactions in thought as well as action

Clinical reminders are predictable, YET are dependent
upon the individual patient

There seem to be natural building blocks that can
help organize multiple data feeds
Combine data, knowledge and behavior

Policies, practices, and frameworks must ensure that
the right ideas and data (services ) are provided and
available for inclusion in the decision making process




A world without SOA

Clinical decision making and clinical care remains
where it is today

The SOAP (subjective/objective/ assessment/ plan)
recording model makes sense for a paper based system

The SOAP model made sense as the basis for initial HIT
systems

However, this model is
modular/constrained/predictable/defined

Data being isolated at a facility level and not readily
accessible across the enterprise

Health Information Technology can not progress
without a radical change in its interaction with
providers and patients




A world with SOA

The leap to a new paradigm of clinical thinking
requires the flexibility to quickly modify data displays
and services- more functionality

Configure dynamically

Respond to end user needs; better ‘ease of
development”

Retain conformance , performance and integrity

Crosswalk and integration of I'T into the medical
delivery model

How do we move from here to there in a real world
environment?




Indian Health Service

A comprehensive health service delivery system for
approximately 1.9 million of the 3.3 million American
Indians and Alaska Natives from 564 federally recognized
tribes in 35 states

Fiscal Year 2010 Appropriated Budget was $4.05 Billion

Indian Health Service federal staff consists of over 15,000
employees, which includes approximately 2,700 nurses,
1000 providers, 600 pharmacists, and 300 dentists; tribally
operated health facilities employ another 15,000
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The Chronic Care Model
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[HS Health Information Technology

Resource and Patient Management System (RPMS)

MUMPS-based, decentralized deployment, roll-n-scroll
(Cache/Ensemble)

Suite of integrated/fragmented modules with confused
metadata

OVER TWENTY FIVE YEARS OLD

Electronic Health Record (EHR) — Graphical User
Interface (GUI) - brings many functions to the

provider in a convenient and user-friendly format
Modular display capability
Computer-based Provider Order Entry (CPOE)
Medications
Problem Lists
Lab Results
Allergies
Clinical Decision Support
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[HS Health Information Technology
what worked

Traditional Delivery Model in RPMS modules

iCare — Population Management Tool

Care Management Event Tracking (CMET)

Clinical Reporting System (e-Quality for pt and pop)
Patient Wellness Handout

Health Information Exchange
¢ Influenza-Like Illness (ILL)
* Immunizations
» Patient Summary (soon)

* Community Alerts National Epidemiological Surveillance
(CANES)

National Patient Information and Reporting System
(NPIRS) - data warehouse

Personal Health Record




RPMS Legacy Roll and Scroll Modules

MUMPS Routines/ScreenMan Business Logic

Roll-Scroll: Command Line Interface

Data Access Mechanism

Fileman Classic APIs Explicit Global Access




RPMS Electronic Health Record
Pre SOA

Electronic Health Record

Data

Data RPMS Mining
Entry and
| Tools Database - Reporting '.
| Tools




RPMS Legacy Desk Top Applications

Presentation Logic Business Logic

RPC Broker Client Component

RPC Broker Server Component

Remote Procedure Calls / MUIMPS Routines Business Logic

Data Access Mechanism

Fileman DBS/Silent APls Explicit Global Access




What made RPMS work?

File structure designed to support standard care delivery model
Application model consistent with VISTA
Addition of equivalent of HDR files in the back end
What needs to be exposed in the data layer?
Evaluation of the V Pharmacy File/ Pharmacy Module
Pharmacy module file more robust than V ( visit) pharmacy file
Over 100 fields
Less than 10% used over 95% in the V file
More data fields populated in the pharmacy package

Facilitated development of structured as well as ad hoc queries

Recognition of additional domains and applications to support population
and public health
How do we get to the next stage?

Who needs what /where do they need it/ why do they need it

How do we get to ‘services’?

Are there interim steps that we take to ‘get there’?




What SOA may require

Defined benefits

Affordable

Commitment to transition plan
Enterprise architecture integration
Federated Database system
Interoperability




SOA at IHS

[HS has some SOA (can you have some SOA??)

SOA has been most effective for IHS where the systems
interact with each other

Personal Health Record (PHR) (screen shots follow)
Health Information Exchange functions

[HS is evaluating more SOA

The concept of services fits the modularity of RPMS and
functions of health care delivery

Network bandwidth and information exchange
capabilities are starting to be in place to support SOA
SOA has open source technologies

Extensibility, sustainability
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SOA at IHS (cont'd)

Challenges to SOA

Insufficient network bandwidth in many IHS and Tribal
locations

* The Federal Communications Commission’s National
Broadband Plan estimated that only 8% of IHS and Tribal
sites have sufficient broadband capacity for health IT

Limited funding for new innovation so looking to reuse
where possible

Trade-off between open-source modularization and
effective control of the existing infrastructure
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PERSONAL HEALTH RECORD

M AVIJaDan AfEd

Easily manage your

health records online

IHS palenls Can view IMeir medical
INformation using he Personal Healh
Record (PHE) onling lool. To begin using

Ls#rmama

Pastword

PHA, complete the onlne appecalion b
chiciong fhe link Delow

Laboratory Results
Register bo Lisa FHR
Patient Laboratory Results

Below is a list of laboratory test results that we have in our files for you. Please let your healthcare provider
know if this list is not complete. Click on the rows to view information for each laboratory result.

Laboratory Test Name Test Date Result Unusual Result?
LIPID PROFILE DEMO 1202002004 No
LIPID PROFILE DEMO - CHOLESTEROL 1202002004 135 mg/dL No
LIPID PROFILE DEMO - TRIGLY CERIDE 1202002004 150 mg/dL No
LIPID PROFILE DEMO - HDL 122072004 40 mg/dL No
LIPID PROFILE DEMO - calculated: 122072004 No
LIPID PROFILE DEMO - LDL 122072004 65 mg/dL No
LIPID PROFILE DEMO - CHOL/HDL RATIO 122072004 1.0 No
METABOLIC PROFILE 122072004 No
METABOLIC PROFILE - RANDOM GLUCOSE 122072004 %0 mg/dl No
METABOLIC PROFILE - UREA NITROGEN 1202002004 20 mgfdL Yes
LIPID PROFILE DEMO - CHOL/HDL RATIO 1202002004 3.4 mo/dL Ves
METABOLIC PROFILE - SODIUN 1202002004 140 mmolL Yes
METAROLIC DONEILE _DOTASSIIL 120200004 = mmalil

This laboratory result information was last updated on 08/30/2010. Changes tau\four laboratory results
(such as a new laboratory result) occurring after this date will NOT be visible in the table above. Check
againin 1-2 days.




Health Service Facility




PHR Deployment Model

Application
Server

Web Server

Replicate
Database Database

Patient

Patient

Data Access Server
Web Server

% Enterprise Information Bus

Administrator / Registrar

MPI




PHR Application Layer

Browser (PC) Browser (Mobile)

GWT Cliant

Web Application (GWT Serviets)

Business Logic (EJB Stateless Session Bean)

Data Persistence




Still Client —Server
Patient Registration-Main View

N T RPMS Patient Registration - TOWNSEND, GAIL - INDIAN HEALTH HOSPITAL ()

@O i

Patient Regiskration

R v patnta Management ~ (0 Display Error Checks &) Patient Reqgistration Help

Face Sheet % view Application Lag About Patient Registration | dl
&+ Mini Registration. ., L-I Refresh Tab Display
AddiEdit Reqistration Data Reparts Tools Help Patient Lookup

Patient Workspace 4 errors/wamings found

gga'f'ﬁ',JPATIENT H MAME: DEMO,PATIENT H (HRN: 83987) LAST UPDATED: Sep30,2010(GT)
Sex:M DOB: Aug17.1999 11YRS Eligibility: DIRECT ONLY RHI:

BUHANaT SEX: MALE Classification/Bensficiary: NON-INDIAN ELECTIVE  NFP: ND
DEMOPATIENT R S5N: Al Resources: YES ROI:

£3335 Current Community:  ALBEURUERQUE Weteran: NO ADB:

SemF
DOB:Feb 13,1570
Demographics/ER Contact  Family/Tribal/MOK. | Alt. Resources . Veteran/Documents | Other PatientData| RegMotes

DEMOPATIENT X T
29993 MM\

‘Shortcut Key: Al + 5 Edit

Sew . . —
DOB:May 12,1367 HREN: 89987 Social Security #:
MHame: DEMO_PATIENT H Feazon for MO S5M: NOT AVAILABLE
DEMO PATIEMT £
298093 Sew: M Place of Birth [City]:
g%”éﬁmay R Date of Bith: Aug 17,1999 T1YRS Place of Birth [State]
Marital Status: SINGLE Ernployment Status:
DEMOPATIENT M 24
ferae o] Emplayer: Religious Preference:
SexF
DOB:Jan 4, 1930 - =
ShoteutKep &+ 8 [ Edit |
Street Addresz [1]: PO BOX 333 Reszsidence Phone:
Street Address [2]: Wwork Phone:
Street Address [3]: QOther Phone:
City, State, Zip: ALEUQUERQUE . NEW MEXICO, 87510 Location of Home:

Current Community:  ALBURUERQUE (BERNALILLO)
Date Moved: AUG17.1999

e

Shorteut Key &+ C |

Edit

J

M arme: Street Address:
Phone:

wiork Phone:

Rglatioship: City, State, Zip:

Other Relation:




Add New patient screen

Mew Patient Registration

Last Mame:™ First Mame:* biddle: SLiffi:

| Sl | |

[rate of Birth: Social Security Mo Sen”

! L | | l LJ [ Scan for Duplicates ]
Health Record Mumber:™ G tH

| Azzign Temp HRN | ] ~|5 ~]
Clazsification/Bensfician:® Eligibilty Statuz? Weteran:

1.:.5.:5....:_.1__:_ LN AT IVE __J ] __J 1....

Cancel




Demographics/ER contact Tab

i@ RPMS Patient Registration - TOWNSEND, GAIL - INDIAN HEALTH HOSPITAL ()

Patient Registrakion

Management = Q) Display Error Checks & Patient Registration Help

&4 Mew Patient...
Face Sheet Ci Wiew application Log about Patient Reqgistration ;.l

- Sl [#] Refresh Tah Display

Reporks Tools Help Patient Lookup

Add/Edit Registration Data

Patient Workspace |4 errorsfwamings found

%

MAME: DEMO.PATIENT £ (HEN: 888683) LAST UPDATED: DecD8, 2010(GT]

DEMOFATIENT H
83387

Sen DOB: May14.1980 30YRS Eligibiliy: DIRECT OMLY RHI:
DEB AT 171858 SE% MALE Classfication/Benefician: INDIAN/ALASKANATIVE NFP: NO
DEMOPATIENT R SEM: R0-XX-h984 &l Resources. NO ROl
=3935 Current Commurnity.  ISLETA PUEBL Weterar: YES ADR:

SenF
DOB:Feb 13,1970
DEMOPATIENT X
89395

Demographics/ER Contact.  Family/Tnbal/MOK. | Alk. Besources | Yeteran/Documents | Other Patient Data| RegMotes

eT,

Shortout Ke_l.J_: Al + S | Edit ||

g%”é:May 18,1987 HFN: 888883 Social Securiby #: 2004-30{-H984
Name: DEMO_PATIENT £ Reazon far NO 55M:
ggg;dgngAﬂENT Z Sew M Flace of Birth [City]:
[S)f]“é!dhlay14,1£ll] Date of Bty May 14,1980 30YRS Place of Bitth [State]
Marital Statuz: SINGLE Emplayrment Status:
Employer: Religious Preference:
ShomcutKey A4 | Edit |
Street Address [1]: Rezidence Phone: A
Street Address [2]: “work Phone:
Street Address [3]: Other Phone:
City, State, Zip: Location of Home:
Current Community:  ISLETAPUEBL [BERNALILLO) -
Mate Mrved MaY 14 1980 R o
Shiottout Key Ak« C | Edit J_

Mame: Street Address:
Phone:

‘wiork Phone:

Fielationship: City, State, Zipr

Other Relation:




Registration Notes Tab

J&D i RPMS Patient Registration - TOWNSEND, GAIL - INDIAN HEALTH HOSPITAL ()
. Pabiant Registration
8 New Patiert... Management ~ &9 Display Ermor Chads & Pabiant Registration Help
i Face Sheet [ iew Apphcationlog | About Patient Registration | _ﬂ_l'#_l
& Ml Registration 7] Refrash Tab Display
Add/[Edit Registration Daka Reports Tooks Help- Pastient Lockup

Patient Workspace {i“"‘“'ﬂf#ﬂﬂﬁlﬂﬂmﬂ

E'J&'*ggiF'M’ENT E MAME: [2 CHAVEZ HENRIETTA (HRN: 1072) LAST UPDATED: Jul 29, 2010(TJ]
Sechd DOB: Jam15,1911 99YRS Ekpbdityy CHS DIRECT RHI:

DOBAug 4. 2010 5% FEMALE Classifcation/Beneliciary INDIANJALAS KA NATIVE NFF. YES
Egﬂpgg.pmsur b SEN 3OXMX-1107 AN, Resources: YES ROl May08, 2010

S Communily:  ALBUGUERQUE Veleran: WES ADB: Jul 26, 2010
DOE: 10, 2009

DEMO PATIENT Demographicz/ER Cortact . Family/Toibal™MOK | Al Resources | Veteran/Documents | Dther Patient Data —. oles
MO FATI . . - e ——e .
89580

SexF GAIL T 7/29/2010 9:30:47 AN
DOB:Sep 21. 2009 CETAINED HEDICARE CARD
DEMO_PATIENT G

FRANCISCO F 7/7/2010 12:54:10 PH

e e BT BROUGHT BACE MA APP.
FRANCISCO F 7/7/2010 11:52:49 AN

N PATIENT GIVEN MA APPLICATION.

SerF FRANCISCO F 6/8/2010 3:29:15 PM

DOB:Jan 15,1911
7/12/01 UPDATED PATIENT ADDRESS INFORNATION FROM PO BOX 933//AL
4710701 CARD COPYFSIGS ON FILESSL

4/29/04| TAE| PATIENT CANE IN--GROUCHY

Training Access: USERNH
Teaining Verify: RPHS OM¥

The #f is the number as=igned to you as a user.
Flease be sure to enter a space between 'RPHS' and '0' on VERIFY.
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Looking to the Future

[HS is looking at the next version of EHR
Reviewing policies and procedures to enable and sustain SOA
Reviewing middleware needs to enable SOA
Reducing duplicative coding in various modules
Centralized APIs ( does that work?)

Plan to use Cache objects to make RPMS SQL compliant with
associated web services to support interoperability initiatives and
application interfaces

Integrate SOA into the Master Patient Index, the Nationwide
Health Information Network gateway, and Practice Management
applications

More requirements for meaningful use and health
information exchange
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One Option for the Future

Service Access Layer

Exposed End Points Service Orchestration

D\ 4

Services Layer

Reusable Service Components Classes/Methods

D\ 4

Business Logic Layer

Reusable Logic Components Classes/Methods

D\ 4

Data Access Layer

ORM Component Distributed Cache Component




SOA Pilot - Practice Management
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@ Moonwalk.Client - Windows Internet Explorer

Q\:}f || hitp://173.203.71 97:8081/
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'i':.:‘f' Fawvorites | {5 .@ Suggested Sites = E Web Slice Gallery =

| g Moonwalk.Client

Patient Workspace

| DEMO,JAMES
| F45-34-53345
1127 /1088

DEMO,PATEINT MIDD JR

Search Patient [l

Private Insurance

Policy Holder

Advance Search

Policy Number

ISEt Patient as Policy Hulderi

Primary Care Provider

|ADAKAI,REBECCA J

£ || Edit || 539241400

|| DEMO,PROVIDER

Eligibility Date

End Date

Card Mame

| 1/1/1994

= | DEMO,PATIENT

Holder's Employer Information

Status

Employer

| FULL-TIME

| M | | UMNITED PARCEL SERVICE

~ || dit |

Insurer Information

COMPREHENSIVE CARE SVCS, INC

PO BOX 64668
ST. PAUL, MINMNESOTA 55164
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| MEDDPRIME
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Coverage Type
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| MEDICAL, DENTAL, VISION,RX
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|
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476507121 SELF
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| 3/17/2010

0i/01/1994 01/31/2000

10/28/2010

01/01/2004

01/01/1994 06/14/2011

Last Edited By: ADAM, ADAM on 4/26/2010
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Open Source at IHS

[HS has committed to open source

RPMS continues to collaborate with the VA on software
development

RPMS used by the Community Health Network of West
Virginia in ambulatory clinics and facilities supported
by the University of Hawaii

RPMS is available for download, although the MUMPS
used requires a license

Discussions of enhancements to RPMS consider
impacts to users of the open source RPMS

Integrating open source technologies is a priority
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Questions?

Contact:
RADM Theresa Cullen, MD, MS
Theresa.Cullen@ihs.gov
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Meaningful Use of an EHR

Incentives for the “meaningful use” of an EHR

Functional/HIT measures such as:
health information exchange
patient access to electronic health information
computer-based provider order entry

Clinical measures such as:

Hypertension: Blood Pressure Measurement

Preventive Care and Screening Measure Pair: a) Tobacco Use
Assessment, b) Tobacco Cessation Intervention

Adult Weight Screening and Follow-up
[HS is currently certifying RPMS EHR for meaningful
use
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[nteroperability of EHRs

Meaningful Use and Certification Standards require
health information exchange (HIE) from the certified

EHR

Must have standards for interoperability
Nationwide Health Information Network (NHIN -
collection of standards, protocols, legal agreements,
specifications and services to enable secure HIE)

The IHS is creating an NHIN interface using the Federal
Health Architecture CONNECT gateway

The IHS is in the process of creating an HL;7 CCD that
will be extracted from RPMS
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