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The Case for The Case for RHIOsRHIOs

$1.7 Trillion US Healthcare Economy$1.7 Trillion US Healthcare Economy
–– Adversely Effecting Overall EconomyAdversely Effecting Overall Economy

Quality IssuesQuality Issues
–– 44,000 to 98,000 preventable deaths44,000 to 98,000 preventable deaths11

– 7,000 deaths from medication errors alone

Parallel Effort with EHR AdoptionParallel Effort with EHR Adoption
–– Investment in Interoperable SystemsInvestment in Interoperable Systems

$78B in National Annual Savings!$78B in National Annual Savings!22

1. Institute of Medicine, To Err is Human, 20001. Institute of Medicine, To Err is Human, 2000
2. Center for Information Technology Leadership, Healthcare Info2. Center for Information Technology Leadership, Healthcare Information Exchange and Interoperability (HIEI) rmation Exchange and Interoperability (HIEI) 



Current StateCurrent State

90% of healthcare transactions 90% of healthcare transactions 
conducted via mail, fax, or phone. conducted via mail, fax, or phone. 
81% of outpatient cases missing 81% of outpatient cases missing 
pertinent patient datapertinent patient data
Increasing interaction with multiple Increasing interaction with multiple 
providers in multiple care settingsproviders in multiple care settings

Source:  Source:  MarkleMarkle Foundation, Foundation, 



HIE Costs and BenefitsHIE Costs and Benefits

Source:  Santa Barbara Care Data ExchangeSource:  Santa Barbara Care Data Exchange

CostsCosts BenefitsBenefits

ImplementationImplementation
Initial startup costs Initial startup costs 

(year 1) for defined (year 1) for defined 
communitycommunity

Cost DriversCost Drivers

HardwareHardware
SoftwareSoftware
Development Development 
InstallationInstallation
TrainingTraining

SupportSupport
Annualized costs for Annualized costs for 
maintenance of CDE maintenance of CDE 
from years 2from years 2--5 5 
(assumes a 5(assumes a 5--year year 
CDE life cycle)CDE life cycle)

Maintenance contracts Maintenance contracts 
for hardware/softwarefor hardware/software
Application supportApplication support
Ongoing help Ongoing help 
desk/systems desk/systems 
administrator administrator 

Web EnablementWeb Enablement
Benefits to individual Benefits to individual 
constituent of bringing constituent of bringing 
own information onlineown information online

Benefit DriversBenefit Drivers

Lab savingsLab savings
Radiology savingsRadiology savings
Staff savingsStaff savings
Fewer readmissionsFewer readmissions

Network BenefitsNetwork Benefits
Benefits to individual Benefits to individual 
constituent of different constituent of different 
health care health care 
constituents joining constituents joining 
the networkthe network

Fewer medical errorsFewer medical errors
Enhanced lab Enhanced lab 
revenue from proper revenue from proper 
codingcoding
Test duplication Test duplication 
avoidanceavoidance
Staff savingsStaff savings



Community SizeCommunity Size

MediumMedium

LargeLarge

LowLow HighHigh
PenetrationPenetration

CommunityCommunity
SizeSize

$800,000$800,000

$900,000$900,000

Costs*Costs*

BenefitsBenefits

$490,000$490,000

$180,000$180,000

Costs*Costs*

BenefitsBenefits

$780,000$780,000

$600,000$600,000

Costs*Costs*

BenefitsBenefits

NetNet ($310,000)($310,000) NetNet ($180,000)($180,000)

NetNet $100,000$100,000

$1,400,000$1,400,000

$2,600,000$2,600,000

Costs*Costs*

BenefitsBenefits

NetNet $1,200,000$1,200,000

$1,000,000$1,000,000

$1,300,000$1,300,000

Costs*Costs*

BenefitsBenefits

NetNet $300,000$300,000

$2,200,000$2,200,000

$7,900,000$7,900,000

Costs*Costs*

BenefitsBenefits

NetNet $5,700,000$5,700,000

ValueValue

SmallSmall

Source:  Santa Barbara Care Data ExchangeSource:  Santa Barbara Care Data Exchange



Levels of InteroperabilityLevels of Interoperability

Level 1: NonLevel 1: Non--electronic dataelectronic data
–– No use of IT to share informationNo use of IT to share information
–– Mail, telephoneMail, telephone

Level 2: MachineLevel 2: Machine--transportable datatransportable data
–– IT used to exchange of nonIT used to exchange of non--standardized informationstandardized information
–– Fax or PCFax or PC––based exchange of scanned documents, based exchange of scanned documents, PDFsPDFs

Level 3: MachineLevel 3: Machine--organizableorganizable datadata
–– Transmission of structured messages containing nonTransmission of structured messages containing non--

standardized datastandardized data
–– EE--mail of free text, proprietary file exchange, HL7 messagesmail of free text, proprietary file exchange, HL7 messages

Level 4:MachineLevel 4:Machine--interpretable datainterpretable data
–– Transmission of structured messages containing standardized Transmission of structured messages containing standardized 

and coded dataand coded data
–– Discrete lab results using LOINC, problem list in ICD9Discrete lab results using LOINC, problem list in ICD9--CM, etc.CM, etc.

Source:  Middleton, et. al., Health Affairs, February 2004Source:  Middleton, et. al., Health Affairs, February 2004



Value of HIEValue of HIE

($ billions)($ billions) Cumulative, Years 1Cumulative, Years 1--1010 Steady State, Year 11+Steady State, Year 11+

Level 2
Benefit
Cost
Net Value

14.114.1
0.00.0

14.114.1

21.621.6
0.00.0

21.621.6

Level 3
Benefit
Cost
Net Value

286.0286.0
320.0320.0
--34.234.2

44.044.0
20.220.2
23.923.9

Level 4
Benefit
Cost
Net Value

613613
276276
337337

94.394.3
16.516.5
77.877.8

Health Affairs, March 2005, The Value Of Health Care Information Exchange And Interoperability, Walker, Jan, et. al.



The Case for The Case for RHIOsRHIOs



The Case for The Case for RHIOsRHIOs



Islands of AutomationIslands of Automation



Centralized RHIOCentralized RHIO



Centralized RHIOCentralized RHIO



BenefitsBenefits ChallengesChallenges

Clinical data accessClinical data access
QualityQuality
Services reductionServices reduction
Performance

Data ownershipData ownership
Data replicationData replication
ScalabilityScalability
GovernanceGovernance
Funding

Performance
Funding



Distributed (Virtual) RHIODistributed (Virtual) RHIO

AuthenticationAuthentication
Access ControlAccess Control
IdentificationIdentification
Record LocatorRecord Locator



BenefitsBenefits ChallengesChallenges

Clinical data accessClinical data access
QualityQuality
Services reductionServices reduction
Data ownershipData ownership
Data ReplicationData Replication
Scalable

GovernanceGovernance
FundingFunding

Scalable



RHIO ArchitectureRHIO Architecture
HIEHIE

−− Record LocatorRecord Locator
Index to patient dataIndex to patient data
Control at sourceControl at source

??
==

−− AuthenticationAuthentication
Account managementAccount management
Access controlAccess control
PermissionsPermissions

o Opt-in, opt-out

Audit recordsAudit records

−− Person IdentificationPerson Identification
Correlates multiple Correlates multiple 
identifier sourcesidentifier sources
Patient matchingPatient matching
Provider matchingProvider matching

HospitalsHospitals

Service ProvidersService Providers

PayorsPayors

Reports

Eligibility

Rx

Radiology Labs

Coverage

Lab Radiology 

SourcesSources

Rx

UsersUsers

−− Physician PracticesPhysician Practices
Thin client portalThin client portal
Connectivity to EHRConnectivity to EHR
Send and receiveSend and receive
Access, authenticationAccess, authentication

−− ConsumersConsumers
Thin client portalThin client portal
Connectivity to PHRConnectivity to PHR
Personal InformationPersonal Information



RHIO Information FlowRHIO Information Flow



Patient RegistrationPatient Registration

A04 Patient
Identity Feed

Registration in 
Physician Practice

XDS 
Repository

RHIO

PDQ Supplier

PIX Manager

Query w Pt 
Name, DOB, etc

List of Matching 
Patients



Document ManagementDocument Management

A04 Patient
Identity Feed

Registration in 
Physician Practice

XDS 
Repository

RHIO

PDQ Supplier

PIX Manager

Query w Pt 
Name, DOB, etc

List of Matching 
Patients

XDS Request

XDS
Submission



Continuity of Care RecordContinuity of Care Record
Conceptual Model of the CCR

Document Identifying Information
“From/To” info re Provider/Clinician
Reason for Referral/Transfer
“

Patient Identifying 
Information

Insurance and Financial Info
Health Status of Patient
Diagnosis/Problems/Conditions
Adverse Reaction/Alerts
Current Medications
Immunizations
Vital Signs
Lab Results
Procedures/Assessments

Extension

Care Documentation

Extension

Optional 
Extension

Extension Eligibility, Co-payment, etc.

Med. Specialty-specific Info

Disease Management-specific Info

Extension

Extension

Extension

Extension

Extension

Extension

Institution-specific information

Med. Specialty-specific Info

Disease Management-specific Info

Personal Health Record Info 
Documented by the Patient

Care Documentation for Payers 
(Attachments)

Personal Health Record Info 
Documented by the Patient

Care Plan Recommendation

Optional 
Extension

1

2

3

4

5

6

Mandated Core Elements of the CCR
Version 6– 10/31/03



Care Record SummaryCare Record Summary

HL7 Version 3 Clinical Document HL7 Version 3 Clinical Document 
Architecture (CDA)Architecture (CDA)
–– Leverages HL7 MIBLeverages HL7 MIB

Similar content to ASTM CCRSimilar content to ASTM CCR





Patient Practice PortalPatient Practice Portal

Practice to PatientPractice to Patient
–– ResultsResults
–– RemindersReminders
–– ResponsesResponses

Patient to PracticePatient to Practice
–– New Patient RegistrationNew Patient Registration
–– Appointment RequestAppointment Request
–– Results InquiryResults Inquiry
–– Rx RenewalRx Renewal
–– Quick QuestionQuick Question



Practice Portal RequestPractice Portal Request



Practice Message Practice Message WorklistWorklist



Process RequestProcess Request



Patient ResponsePatient Response



RHIO Game PlanRHIO Game Plan

1. Assess Community’s Readiness
2. Get Organized
3. Tackle the Issues

a. Funding
b. Operational

• Privacy and Security
• Legal

4. Sustain and Adapt



RHIO Development StagesRHIO Development Stages

Based on responses from 109 Based on responses from 109 RHIOsRHIOs to 2005 to 2005 eHIeHI RHIO SurveyRHIO Survey



HIE DriversHIE Drivers



HIE OrganizationsHIE Organizations



HIE StakeholdersHIE Stakeholders



HIE Connectivity InitiativesHIE Connectivity Initiatives



Are You Ready?Are You Ready?

Capabilities AssessmentCapabilities Assessment
–– Technical, clinical, organizational, public, Technical, clinical, organizational, public, 

community commitment, leadershipcommunity commitment, leadership

Business CaseBusiness Case
ParticipationParticipation
–– Clinical leadershipClinical leadership

InitiatorInitiator
–– Respected community Respected community leader(sleader(s), major provider, ), major provider, 

payer, business coalition, employer, governmentpayer, business coalition, employer, government



HIE StakeholdersHIE Stakeholders



HIE ChallengesHIE Challenges



FundingFunding

RHIO Member OrganizationsRHIO Member Organizations
–– Major Providers, Provider GroupsMajor Providers, Provider Groups

PayersPayers
–– Increased PaymentsIncreased Payments

GovernmentGovernment
–– State, FederalState, Federal
–– Payments, Loans, Tax IncentivesPayments, Loans, Tax Incentives

GrantsGrants
–– Government (AHRQ), PhilanthropiesGovernment (AHRQ), Philanthropies

Cash or InCash or In--Kind ContributionsKind Contributions



HIE Revenue SourcesHIE Revenue Sources



HIE Operational CostsHIE Operational Costs



RHIO OperationsRHIO Operations

Management and Legal IssuesManagement and Legal Issues
–– Privacy and Security protectionsPrivacy and Security protections

Existing law Existing law 
ContractsContracts

–– Protection from professional liability and Protection from professional liability and 
medical malpractice.medical malpractice.



Data Being ExchangedData Being Exchanged



ResourcesResources

HIMSS, Integration & InteroperabilityHIMSS, Integration & Interoperability
MarkleMarkle Foundation, Connecting for Foundation, Connecting for 
HealthHealth
eHealtheHealth InitiativeInitiative



How How RHIOsRHIOs are like are like 
Paul ReverePaul Revere

““RHIOsRHIOs are coming!”are coming!”
As goes As goes RHIOsRHIOs, so goes the nation, so goes the nation
There will be winners and losersThere will be winners and losers
Take heed or take flightTake heed or take flight





Thank YouThank You

David H. KatesDavid H. Kates
Vice President, Clinical Product ManagementVice President, Clinical Product Management
Emdeon, Inc.Emdeon, Inc.

dkates@emdeon.com
(410) 740-8585
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