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Problem Statement

The healthcare industry is for the most part, still dependent on paper based
medical records that are decentralized, poorly accessible, and redundant.

A myriad of tools are already available to manage medical records
electronically, but lack of national standards, lack of trust in the ability to
secure data, and poor interoperability has hampered the industry from
adopting Electronic Medical Records (EMRs) and has prevented the
medical industry from delivering the best quality services to patients.

The current system has resulted in the loss of important patient medical
information, the inability of doctors to collaborate, medical errors, and an
often negative experience for patients and health care providers alike.

Disconnects in health care communication systems can result in
conseqguences ranging from inconveniences to fatalities and cost upward of
$17 billion annually.

Linda T. Kohn, Janet M. Corrigan, and Molla S. Donaldson, Editors; Committee on Quality of Health Care in America, Institute of Medicine, "To Err Is
Human: Building a Safer Health System",
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Mission Statement

The HouseCare Mission Statement is to develop an architecture and
business plan for a fully integrated and standardized electronic
healthcare management system (Mediprise) to be used by
patients, healthcare providers, and pharmacies. Initial functionality
should be delivered in the early 2010 timeframe and extend
through 2018.
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Approach

 Performed trade off analysis to determine best approach for handling
multiple EMR standards (HL7, ANSI X12, ASTM CCR) that are currently
being used.
— Create a new Standard?
 Pros
— Simple
— Guaranteed interoperability
« Cons
— No advantage to customer
— Incur additional cost and disruption to customers
— Require replacement of existing EMR software
— Create a conversion service for multiple standards
* Pros
— Little to no impact to customers
— Not competing with existing EMR software
— Low Cost to develop
— Will not require replacement of EMR software
« Cons
— High risk — Achieving interoperability will be challenging
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The HouseCare Mediprise Architecture will:
Provide Patients with access to medical records

Provide Hospitals and Hospital facilities, with Electronic Medical
Record systems, access to our integrated architecture to gain
access to up-to-date Medical Records, Collaboration tools, and
Cross-Facility Communication

Provide non-EMR hospitals with recommendations as to what
systems to adopt in order to seamlessly interface with our system

Provide Pharmacies with access to prescription information for
the purpose of filling patient prescriptions as requested by the
patient.
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Spiral Project Development Plan

Analysis
Phase

Planning
Phase

Planning
Phase

Maintenance

Phase _
Implementation

Phase
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Presenter
Presentation Notes
Planning Phase
Goal: Identifying and Selecting The Project
Define Problem Statement
Stakeholder Identification
Perform Stakeholder Needs/Wants Analysis
Create Stakeholder Value Mapping
Develop Value Mapping (QFD)
Define Scope, Concept, Context
Begin Business Strategy Development
Begin Developing A Business Case
Develop Initial Project Schedule
Analysis Phase
Goal: Determine and Structure The System Process Reqmts
Develop The Concept of Operations
Evaluate and Select Industry Standard Systems
Determine System Requirements
Develop Functional Decomposition
Develop System Models (DoDAF/UML)
Design Phase
Goal: Develop Logical and Physical System Specifications
Evaluate Technology Goals
Evaluate Key COTS Products For Integration
Develop Alternative System Architectures
Evaluate Alternative System Architectures
System Architecture Selection
	Develop Morphological Boxes
Implementation Phase
Goal: Executable Model Implementation
Develop Executable System Models
Deliver System Architecture
Develop Feasible System Packages
Maintenance Phase
Goal: System Evaluation and Improvement
Evaluate System Performance
Develop List of New Features




Technical Case and Business Case

Developed both a technical case and a business case that
mirrored each other.

Technical Business

Case Case
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Technical Case

Operational Concept
Scope and Context
Stakeholder Value Mapping
Architecture Evaluation
DoDAF Diagrams
Executable Architecture
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Operational Concept

HouseCare Inc
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L Provide Hosting Services
., L Frovide Information Security
A 1 = Provide Access Control
Frovida File Format conversions to
enable interoperability between
systems
Provide Backup Services
Provide Mofification Services (Expiring
R, elc.)

¥

Update Medical Records, Test Results,
Access Medical Records
Contact other Hospital Systems

Pharmacy ’
(External) S,

s ~ Patient
._ -
O. A}

:j:fd:lllr;:;;;stl:;j - Update Medical History
information »  Access Medica Reu:_?'c:s
Check for drug interactions = Refil/Order Prescriptions
- Find information on Rx/
conditions

*Provide Secure Electronic Access to Up-to-Date Medical History
*Provide Electronic Prescription Services
*Provide Healthcare Management Tools, Alerts and Reminder Services
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Presenter
Presentation Notes
Discuss that we are providing capability for hospitals to share information across them.
The value we are providing is dependent on the number of hospitals using Mediprise.


Scope and Context

eCatastrophic Events
Uncontrollables eslyleEiitely
eEffectiveness of communication

eEffectiveness of health system

e Hospital’'s computer systems

elntrusion

eLaws, regulations, codes, and standards

«Other alternative systems

eResources

eUnanticipated demand for better healthcare technology
eUnanticipated demand for system

*Doctor/Hospital Information
eInterface Protocols/Standards
*Patient information

*Contact

*Emergency

*Prescription
*Pharmacy Information
*Resources Support

(1.T. Equipment)

EZN =) NV =) EIIN

eCost
eDesign
eFunctionality
eInformation requested
eInterfaces

eMethods and Tools used
eNeed to know of users

eAnalysis of Alternatives
eBetter Patient services
eBusiness Case

eTechnical Case

eDODAF architecture views
eInvestment strategy for
architecture implementation
eReliability eRecommendation of system
eSystem Integrity component

eSystem Security Controllables eRisk analysis
eSystem Updates
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Stakeholder
NEEGES
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Stakeholder
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Guiding
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Stakeholder Value Mapping

Problem
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Stakeholder Goals

Confidentiality

Ease of Use

Speed
Efficiency

Access

Accuracy
Use of Standards

Cost
Feasibility

Ranking

Will need converters to

convert to internal data
format, so we should be

able to export in all
formats without incurring

much additional cost
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DoDAF Diagrams

Projeck Browser
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DoDAF Volume 1, Version 1.5
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Executable Architecture
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Business Case

o Current Market

 Market Introduction Approach
10 Year Road Map

e Cost Analysis

e Risk Analysis
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Maedical record fully electron able to contribute
CCD as byproduct of EMR housing in use

Clinical documentation (flow sheets), CDSS
(error checking), PACS available outside Radiclogy

Clinical Data Repository, Controlled Madical Viocabulary,
Clinkcal Decision Support, may have Document Imaging

Ancillaries - Lab, Rad, Pharmacy - All Installed

All Three Ancillaries Mot Installed

Paper Based

Diata from HIMAS Analytics  Database N = 30735166 02009 HIMSS Analytics

Lack of Standards: No national standard exists dictating the format or taxonomy associated with
Electronic Medical Records, making interoperability difficult.

Cost: Implementing EMRs can be costly. One study found that initial costs of EMR systems for a
Solo/Small Group Practice are over $40,000 with an annual upkeep of $8000.! These costs are almost
entirely the hospital or physicians responsibility.

Privacy: Securing Sensitive medical data is a large concern, and sufficient steps must be taken to
secure data and prevent unauthorized access in order to make a true interoperable EMR network

pOSSIble Robert Miller et al. "The Value of Electronic Health Records in Solo or Small Group Practices," Health Affairs Vol. 24: 5 (2005):

1127-1136. Abstract available at: content.healthaffairs.org/cgi/content/full/24/5/1127 Retrieved March 8, 2009.
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Breakdown of U.S Hospitals by Type

Breakdown of US Hospitals by Type
0%9

oy
2% B Mon Government Mot-for-Profit
Community Hospitals

B For-Profit Community Hospitals

O State and Local Government
Community Hospitals

19% D Federal Government Hospitals

52%
® Mon-Federal Psychiatric
Hospitals

@ Monfederal Long-Term Care
Hospitals

B Other (Collage Infirmanes
Prison Hospitals)

*Non Profit account for over half of all U.S. Hospitals

«Currently 12 of the top 19 hospitals are confirmed to be using an EMR systems?
*Eligible for Tax Exempt Status

sLarge Research Budgets

*Vested interest in ‘Secondary Use’ Medical Records

http://health.usnews.com/articles/health/best-hospitals/2008/07/10/best-hospitals-honor-roll.html
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Market Introduction Approach

Mediprise is a constantly changing networked service. As
such it made sense that a subscription price model be
used, based on the number of physicians in a hospital

 Hospitals
— One time set-up fee
— Monthly Subscription
o Patients
— Free web-based Portal

— Subscribe for e-mails/alerts that may contain ads
(optional)
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10 Year Road Map

Deliver Phase Two of
Mediprise : Add additional
File Formats, Add

Technical Goals

Ambulatory Records
T ' ™
Deliver Phase One of Mediprise : | | [ Deliver Phase Three of A I F.our ; )
Interoperbility Service for | | Mediprise : Add Laboratory of Mediprise : Deliver Phase Five of
Hospital Medical Records and | | Services, Medical Imaging | | Launch Mediprise Mediprise : Launch
Pharmacy Records. Patient '| Hosting EMR for small Mediprise interface for
Portal I 7 physician practices insurance companies
T |I / — ) —
A D A A
2010 2011 2012 2013 2014 2015 2016 2017 2018
2009 yd / '| {— \ — . 2018
[ ( Integrate up to 6 | [ Expand to Private | | Expand to Insurance,
Integrate 2 major [ | major not-for-profit I'. Hospital systems RIH Companiles; Integrate |4, Integrate 80
B e .II - I1niegrate'2ﬂ \ 50 Hogpﬂal Syste:ms; \, Hospital Systems;
Hospital systems / government \ Major Hospitals \ 100 private practices \, 200 private
/| research hospitals \ \ practices
| | L
| | hY
Integrate 3 major Expand fo Private Expand to Private N\
not-for-profit Hospital systems — Practices. Intergrate 35 A
i Integrate 12 Major Hospital Systems; 50 -
Haospital systems Hospitals P ystems, Integrate 65 Hospital
private practices Systems: 150 private
practices
Business Goals
20
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10 Year Cashflow

$100,000,000 -

$90,000.000 | Baseline Cashflow Chart

$80,000,000 -

$70,000,000 - Cumulative Cash

Flow and Cumulative NPV
Flow goes positive go positive in Year $28,889,000
$50,000,000 - .
in year 3 4

$40,000,000 -

$30,000,000 -

$20,000,000 A —

/
$10,000,000 A ///
_—
e e —————————— =
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
($10,000,000) -
C—Yearly Cash Flow —— Cumulative Cash Flow ——Cum NPV
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Net Present Value Analysis

*Over a 10 year period, there is a 0% chance of a negative NPV

*However, over a 5 year period, there is ~17% chance of a negative NPV

1,000 Trials Cumulative Freguency View 554 Displayed
NPV - 10yr
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2 O
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e o
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% ’ ]
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= [=
e @
= 020 200 =
O £
0.0 T T T T 1 0
57,000,000 514,000,000 521,000,000 525,000,000 535,000,000
= Fit: Mormal . Forecastvalues |
P |-Infinity Certainty: |100.00 | Infinity

1,000 Trials Cumulative Freguency View 552 Displayed
NPV S5yr
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2 O
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e o
T 060 800 <
% . ]
= Il
E 0.40 400 g
= [=
e @
= 020 200 =
O £
0.0 T T T T 1 0
(31,000,000) 50 51,000,000 52 000,000 £3,000,000
— Fit: Beta . Forecastvalues |
P |-Infinity Certainty: |100.00 | Infinity

$10,000,000

NPV - 10yr

$15,000,000 $20,000,000 $25,000,000 $30,000,000

Avg # of
physicians/hospital

Expected Number of
Patients Ad Clicks

Average Base Salary

Expected # of
Hospitals - 2018

Expected # of
Hospitals - 2011

1289.59

90000

1710.41

70000

Variables:

*Number of Hospitals using Mediprise

*Number of Small Doctor’s Offices using Mediprise
*Expected Number of Patient Ad Clicks

*Estimated Work Force Size
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Risk Risk Category Probability of | Consequence Overall
D (Cost, Schedule, Risk Event Consequence Occurrence | of Occurrence | Risk Level Risk Mitigation Plan
Performance) (A-E) (A-E) (H-M-L)
System will not be operational with other
Mediprise Software is not compatible with |EMR systems. Patient records will be in Test all known EMR software systems against our interface
R1 |Performance ise Enlity Legacy Software influx. c D to ensure system software compatibility.
New Standards will be adopted or existing | System will not meet new standards, and major Standard releases and participation
R2 |Cost/Schedule Standards are changed will not be government compliant. D B
System security is inadequate, loopholes | Patient data is compromised, and system - are well encrypted. Re-visit security plan annually
R3 |Cost are exploited access and availablity may be denied B E and update accordingly.
Train all employees, on [he system. Develop training
materials, and operating procedures. Also, have an
Lack of Training/education of Housecare | May unintentionally expose viable data, emergency contact list for individuals to call regarding
R4 |Performance Employees that could lead to a more major problem. E B system issues.
System down for an undetermined amount
of time, updates aren't received at
R5 |Performance Loss of power Mediprise Entities. E A Install a backup power system.
Syslem incompatibility (user interfaces, Test all syslems against our standards (0 ensure S
R6_|Schedule Poor integration ctionality, system architecture). D D M software ct
Conduct several tests to determine sy: »
(establish MTBF, MTTR calculatig eaDlish
R7 _|Performance Technology reliability (availability) Loss of support for system. E E alternatives to support sysiasgPTity
Proprietary hardware/software, and
database applications needed for Mediprise | Can cause schedule delay for
R8 |Cost are unavailable or late implementation. E C Identify g euve vendors.
e all user accounts to have strong passwords. Make
ure Mediprise data is protected with adequate encrypligg
Hackers gain access to the Mediprise and file sharing permissions. Make sure Houg
R9  |Cost/Performance Network Data is illegally accessed and distributed A E employees have access on 2 oo
Ensure adequa P Uslomer Service
R ntand Heathcare Provider Users
Insufficient or poor Service and Support Tequire Customer Reps 1o go through annual training to
R10_|Performance to Mediprise users Displ d customers. [+] E ensuer quality and of service
R11 | Performance Distributed D p Or Lack of information sharing. E A Ensure system interoperability and ion.
Ensure Housecare Office spaces adhere 1o regional fire
and safety codes, installing sprinklers, smoke alarms, fire
extinguishers, etc. Conduct quarterly fire drills for
evaculation and test safety equipment. Secure physical
office spaces using door locks or cypher locks far highly
sensitive locations. Consider also that most damage from a
fire occurs from water sprinkler systems and the fire
Mediprise Network unavailable, updates department. You may choose ta cover your computeg
R12 |Performance Fire or Theft at Housecare office locations. |not received at iprise entities. E B tarps when the fire alarm goes off.
Train all employees, on the system. Brmation
Assurance fraining materials, 2o g procedures to
show what happens whay s are misused. Conduct
Can introduce viruses, or security flaws. annual required LT Also, have contact list for Security
R13_|Performance Employee misuse of computer May expose patient data. 3 B Personnelgs®ble.
May expose sysiem vulnerabilities, fegular system updates(antivirus, patches,etc).
personal information, and disrupt Backup information nightly so records can be restored in
R14_|Performance is infected with a Computer Virus |communcation to Mediprise Entities. A E case of data corruption
Acts of God (hurricances, tornadoes, Mediprise Servers are physically Physically separate offsite backups will be maintained in the
R15 |Performance earthquakes) destroyed, service is disrupted. D C case of catastrophic events.
R16_|Performance Partial EMR systems Lack of functionality. C B
¥ Bral systems
R17 |P Data C Lack of information sharing D B
Loss of technical information and business [ grnon-disclosure statements and
R18 |Cost Corporate Espionage information D B ellectual property.
R18 |Cost Beat to Market by Competition Loss of business and value A A Keep initial functionality simple and deliver
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Risk Analysis

System security is
inadequate, loopholes
are exploited.

Hackers gain access
to the Mediprise
Network

Insufficient or poor
Service and Support
provided to Mediprise

users

Mediprise is infected
with a Computer Virus

Mediprise is beaten to
market by competitor

Consequence
Acceptable with
Acceptable with  [significant

Minimal to No some reduction in- {reduction in Acceptable. No
Probabil ity Impact margin margin margin remaining  {Unacceptable

A B C D E
80-100 A M M
60-80 B L M M
40-60 C L L M M
20-40 D L L L M M
0-20 E L L L L M
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Conclusions

 The Mediprise solution is:
— Low Cost
— A minor impact to Hospital’s current process
— Utilizing current and future standards

— A providing mechanism to research hospitals to share
secondary use (anonymous medical records) for research
purposes

— Feasible business business strategy over a 10 year period
— Provides better patient services
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