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Medical Errors

• Errors of Commission
• Errors of Omission
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Two Tiers of 
Clinical Information System Capabilities

Information Access

Care
Management
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Tier 1: Information Access

• Vision: 
– “Paperless medical record”
– “Fingertip access to the right information at the right 

place and time.”
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Tier 1: Information Access

• Problems Addressed:
– Paper chart at wrong location
– Paper chart only used by one at a time
– Multiple paper charts, each incomplete
– Paper chart poorly organized
– Paper summary sheets not up to date
– Paper chart takes up too much space
– Can’t easily find clinical references, practice guidelines & patient

educational mat’l.
– Too much time spent on insurance eligibility, formulary, etc.
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Tier 1: Information Access

• Focus on Incremental Benefits, Not Strategic 
Imperatives

• Most of the current CIS market is here, even 
including the newer eHealth companies.
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Example: GE’s Logician
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Example: GE’s Logician
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Current State of Info Access Strategy
• Use of “fully operational EHRs”

– 31% of physician group practices
– 19% of hospitals

• Use of Physician Order Entry
– National Average: 5.6% of hospitals
– Michigan Average: 10% of hospitals

• No national health information network exists
– HHS awarded $18.6 million, divided into 4 consortia of vendors.

• Accenture, CSC, IBM and Northrop Grumman
• Many local/regional “Community Health Information Networks”

(CHINs) were launched and failed during the 1990s
– Greater Detroit Area Health Council tried one
– No one wanted to pay
– Large healthcare organizations that had invested did not want to

give up their competitive advantage



10

Tier 2: Care Management

• Vision: “Use information technology to enable 
successful continual improvements in the process of 
caring for a patient population.”
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Patient and Clinician

Care-
Delivery

Decision-
Making

Care Process
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Care-
Delivery

Decision-
Making

GuidelinesGuidelines FeedbackFeedback

PerformancePerformance
ReportingReporting

EstablishingEstablishing
BestBest

PracticesPractices

OutcomesOutcomes Quality IndicatorsQuality Indicators

Care Management Process 
= Process of Enhancing Performance of Physicians and the Entire Health Care Team

ImplementationImplementation

MeasurementMeasurement
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Tier 2 CIS: Care Management

• Current Methods for Implementation
– Feedback, +/- Incentives
– CME/Staff Training
– Patient Education
– TQM/CQI

These have been found to be effective, but
Not Scalable & Not Durable.
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Tier 2 CIS: Care Management

• Problems Addressed:
– No affordable way to collect the clinically detailed data 

needed for quality & outcomes measures and research.
– No way to consistently incorporate up-to-date scientific 

evidence into daily practice.  
– No feasible way to carry out multiple clinical practice 

improvement projects over time.
– Inadequate tools to promote teamwork and “do it once”

approach for clinical and administrative tasks.
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Health Care Process Improvements
SIMPLE COMPLEX

QUALITY
IMPROVEMENT

COST
SAVINGS

BOTH

Pap Smears
Mammograms

Childhood Immunization

Cancer & HIV Survival
Heart Risk Reduction

Mild-Mod Diabetes

Avoid Unneeded Tests
Generic Drugs

Flu Shots
Beta Blockers

High Risk Asthma
Class III & IV CHF

Frail Elderly

Reminders integrated
into medical records
& ordering process

Protocol-driven,
Team-based care

(WORKFLOW)

ENABLING
TECHNOLOGY:
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Adult Flu Immunization: Implementation Alternatives

• Staff Training Approaches
– Memorandum about flu guideline
– Soft-cover preventive services manual
– Managed Care College Course in Prevention

• Patient Education Approaches
– Article in health plan magazine
– Posters in clinics - lobby, waiting areas
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• Feedback Approaches
– Institutional performance measurement
– Physician-level performance measurement

• Considered, but rejected due to poor data quality 
from outside flu shot providers.

Adult Flu Immunization: Implementation Alternatives
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• CQI Approaches
– Saturday Flu Shot Clinics during flu season.

• Informatics Approaches
– Computer-generated reminder post card
– Computer-generated letter from primary care 

physician.

Adult Flu Immunization: Implementation Alternatives
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Results (n=24,743)

38

39

40

41
42

43

44

45

46

Control Generic
Postcard

Tailored
Postcard

Tailored
Letter

% Billed for
Flu Vaccine

Control vs. Each Intervention: p<0.001 
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Economic Outcomes of Adult Immunization Letters

• Letter costs 42 cents to produce & send
• Vaccine costs $4.09
• Annual hospital costs reduced from $355 to $215 

(from literature)
• Result: 

– Save $118,000 in non-epidemic year
– Save $268,000 in epidemic year



The Use of a Web-based 
Care Management System to Improve 

Diabetes-related Routine Testing

Jennifer Elston Lafata, PhD
Ann Baker, RD, MPH

Richard E. Ward, MD, MBA
Fred Whitehouse, MD
George Divine, PhD
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• Web-based population management tool, accessible from local 
PCs

• Provides:
– Guideline
– Patient registry
– Preliminary risk stratification
– Practice feedback & benchmarking

DIABETES MANAGEMENT

Henry Ford Health System, Center for Health Services Research   



23

Guidelines

Henry Ford Health System, Center for Health Services Research   
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Patient Registry

Henry Ford Health System, Center for Health Services Research   
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DR. 
WELBY

INTERNAL 
MEDICINE REGION

Who Are Our Patients?

Henry Ford Health System, Center for Health Services Research   
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Patient Registry

Center for Healh Services Research    

Marcus Welby
Marcus Welby

Marcus Welby

Henry Ford Health System, Center for Health Services Research   
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Marcus Welby, MD

Feedback & Benchmarking

Henry Ford Health System, Center for Health Services Research   
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Performance Improvement 

• PHYSICIANS who used system at least 8 times
– Their patients were:

• 17% more likely to get 2 hemoglobin tests
• 12% more likely to get a cholesterol test
• 4% more likely to get a retinal exam

• CLINICS who had staff use the system at least 30 
times
– Their patients were:

• 34% more likely to get 2 hemoglobin tests

Henry Ford Health System, Center for Health Services Research   
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Key Issues:                 System Needs:

Learning from the improvement 
process to drive the next cycle:

10% of patients not seen 
in the clinic during the 
prior 12 months

50% of patients seen in 
clinic during prior 12 
months did not receive 
tests/exams

Outreach to engage 
patients in their care

In clinic ability to
• Track receipt of 

tests/exams
• Prompt for needed
services

Henry Ford Health System, Center for Health Services Research   
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Henry Ford Health System, Center for Health Services Research   

Patient Outreach:  Inbox Notification
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Tailored Patient Letter
<s_location>

<s_date>

<s_patient first nam e> <s_patien t last nam e>
<s_address1>
<s_address2>
<s_city> , <s_state>   <s_zip>

D ear <patien t first nam e> <s_patient last nam e>:

A s a  patien t w ith  d iabetes, there  is a  lo t you  can do to  pro tect your health .
R egu lar exam s and testing  can he lp  find  prob lem s, be fore  they becom e serious.
H ere is a  lis t o f the exam s and tes ts you  shou ld  have each year and  when you
are  due for each.

T est &  E xam s You  N eed E ach  Year D ue D ate
G lycated  hem oglob in  (2  each year) <s_D ateD ueG lycatedH em oglob in>
U rine  P ro te in <s_D ateD ueU rineP ro te in>
L ip id  P rofile <s_D ateD ueL ip id  P ro file>
Foot exam <s_D ateD ueFootE xam >
D ila ted eye  exam <s_D ateD ueD ila tedE yeE xam >

O ur reco rds show  tha t you a re due fo r the  fo llow ing tes ts  o r e xam s:
<s_E xam sD ue>

•  P lease call m y office  today a t <s_phone> and  m ake an  appo in tm ent to
see m e, un less  you  a lread y have  an  appo in tm ent schedu led .

•  C all your eye doctor's  o ffice today and  m ake  an  appo in tm ent to  have  a
d ilated  eye exam .  If you  w ould  like  a  refe rra l to  an  eye  doctor near your
hom e, call 1 -800-792-3262 M onday through  Friday (7:00  a .m . - 5 :00 p .m .)

S incere ly,

<s_pp nam e>, <s_title>

P lease bring th is  le tter w ith  you to  your next vis it.

Henry Ford Health System, Center for Health Services Research   
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Admin Systems Clinical Ancillary Systems

Legacy Systems

Billing Scheduling,
Registration Lab Rad Cardio OR
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Admin Systems Clinical Ancillary Systems

Analytical
Data Repository

Analysis / Reporting

-HEDIS
-Registry
-Ad Hoc Research

Add Analysis Capability
• Enterprise-Level Analytical Data  Repository
• Risk / Severity Adjustment
• Primary Care Panel Assignment
• Robust Tools for Ad Hoc Analysis
• “E.I.S.” for Distribution of Routine Reports
• Process for Improvement of Coding
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Clinical
Data Repository

Admin Systems Clinical Ancillary Systems

Analytical
Data Repository

Clinician Workstation
- Results
- Profiles
- To Do List
- Guidelines

Analysis / Reporting

-HEDIS
-Registry
-Ad Hoc Research

Add Electronic Medical Records
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Clinical
Data Repository

Admin Systems Clinical Ancillary Systems

Analytical
Data Repository

Clinician Workstation
- Results
- Profiles
- To Do List
- Guidelines

Analysis / Reporting

-HEDIS
-Registry
-Ad Hoc Research

Template Charting
- Smart Templates
- Orders

Add Care Plan & Template Charting
Collect DataCollect Data
Once For:Once For:

••Medical RecordsMedical Records

••Orders, requisitions,Orders, requisitions,
referrals, prescriptionsreferrals, prescriptions

••Billing / ClaimsBilling / Claims
••Including new Including new 
HCFA HCFA 
Documentation Documentation 
RequirementsRequirements

••Clinical ResearchClinical Research

••Quality AssuranceQuality Assurance

••Outcomes MeasurementOutcomes Measurement



36

Clinical
Data Repository

Admin Systems Clinical Ancillary Systems

Analytical
Data Repository

Clinician Workstation
- Results
- Profiles
- To Do List
- Guidelines

Analysis / Reporting

-HEDIS
-Registry
-Ad Hoc Research

Template Charting
- Smart Templates
- Orders

Add Care Plan & Template Charting

Types of Data:Types of Data:

Unstructured Data:Unstructured Data:
TextText
Diagrams (e.g. Diagrams (e.g. 
anatomic anatomic 
location)location)

Structured Data:Structured Data:
Diagnosis and Diagnosis and 
Procedure CodesProcedure Codes
Vital SignsVital Signs
Outcomes Survey Outcomes Survey 
DataData
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Clinical
Data Repository

Admin Systems Clinical Ancillary Systems

Analytical
Data Repository

Clinician Workstation
- Results
- Profiles
- To Do List
- Guidelines

Analysis / Reporting

-HEDIS
-Registry
-Ad Hoc Research

Template Charting
- Smart Templates
- Orders

Work
Flow

Add Workflow Automation

Survey

Mail

Phone

Beeper

Web

Etc...



38

Workflow Automation 

• Generic technology gaining wide acceptance in manufacturing 
and service sectors.

• Goes beyond user “options” or “parameters”
• Gives operations staff the ability to directly make changes to the 

sequence of work and the logic which determines who does 
what when.
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Workflow Specification Tool
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CareCare
ProcessProcess
EngineEngine

CARE PLANCARE PLAN
Problem 1
- goal
- test
- Rx
- protocol

Problem 2
-
-

EvidenceEvidence--based Care Plan Templatesbased Care Plan Templates

Reminders & AlertsReminders & Alerts

!!

EvidenceEvidence--
basedbased

Care ProcessCare Process
DesignsDesigns

PatientPatient
Web PageWeb Page

Patient-
Understandable

Version
of

CARE
PLAN

TranslationTranslation
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CareCare
ProcessProcess
EngineEngine

CARE PLANCARE PLAN
Problem 1
- goal
- test
- Rx
- protocol

Problem 2
-
-
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CareCare
ProcessProcess
EngineEngine

CARE PLANCARE PLAN

Oncologist/Oncologist/
CardiologistCardiologist

Scheduler/Scheduler/
Support StaffSupport StaffNurseNurse

SurgeonSurgeon

NutritionistNutritionist

Lab & Lab & 
RadiologyRadiology
SystemsSystems

InterfacesInterfaces

Problem 1
- goal
- test
- Rx
- protocol

Problem 2
-
-

Insurance Insurance 
Authorization/Authorization/

Formulary SystemFormulary System
InterfaceInterface

PatientPatient

AlereAlere TeleTele--
monitoringmonitoring

ServiceService
InterfaceInterface

IN BOXIN BOX

IN BOXIN BOX

IN BOXIN BOX

IN BOXIN BOX IN BOXIN BOX

IN BOXIN BOX

FaxFax

PrinterPrinter

Other ExampleOther Example
Care ProcessesCare Processes
-- MedsMeds
-- LabLab
-- ReferralsReferrals
-- EducationEducation
-- ProtocolsProtocols

-- DxDx
-- TreatmentTreatment
-- ResearchResearch

-- EncountersEncounters
-- MonitoringMonitoring

PharmacyPharmacy
SystemSystem

InterfaceInterface
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Community-level initiatives to improve health care data

Data Access At Point of Care
-- RHIO, HIE, CHIN
-- “paperless”

Care Management
Point of Care Decision Support & Care Process 
Tracking
-- Gaps-in-care reminders/alerts
-- Registries
-- E-prescribing

Single
Provider

Org

Provider
Community,
Multi-Payer

Single
Payer

Initiatives

Accountability
-- Report Cards
-- Transparency

Pool De-ID
Data

Pool
Measures

Consumer
-- Personal Health Record

Research & Public 
Health Analysis Third Party 

Serving 
Consumers

Exchange
Clinical

Data

Pool
Clinical Data

Pool or 
Exchange

Responsibility
Data

(PCP, referral
intension)

WHY HOW WHO
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Barriers to Adoption of IT
• Consumer knowledge and culture

– Consumers think they want choice and low out-of-pocket cost
– Consumers never tasted truly integrated care
– Current measures are constrained by widely-available data

• Too much government intrusion
– Concern over fraud and abuse are stronger than desire to transform 

health care system
– Stark laws inhibit care integration

• Too little government intrusion
– Token “demonstration” or “evaluation”-level funding for AHRQ and 

other agencies
– State budgets too tight to permit health care IT investments

• Too little investment by non-governmental payers
– Many-to-many relationship between payers and providers adds 

complexity to value proposition



End

Thank you.
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