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What is Knowledge Management?

“the systematic process of making sure 
everyone knows what the best of us knows.”

Dr. Winnie Schmeling



How do you know you are succeeding at 
knowledge management?

• Everyone has timely access to the best data and 
knowledge available to make the best decisions 

• Everyone responsible for acting on a given clinical 
decision knows that their task is to achieve a 
quality process and superior outcome

• Everyone has access to the performance data 
necessary to know how they are doing and where 
they must focus to improve

Are these not the same success factors 
for patient safety?



Healthcare Systems are Inherently chaotic, 
hence unsafe…



The Culture of Infallible Reliance on Memory 
doesn’t help…

“Instead of teaching doctors to be 
intelligent map readers, we have tried to 
teach every one to be a cartographer.” 
“We practice healthcare as if we never 
wrote anything down.  It is a spectacle of 
fragmented intention.”

- L. Weed, M.D.



FCG Patient Safety Model
a 7 point KM framework   
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KM can’t succeed without Goal Clarity and a 
Commitment to Measure Performance

Safety
ADEs, Bedsores, Iatrogenic Infections, Falls, Surgical Misadventures, etc

Effective
readmits, infant mortality, maternal morbidity,  preventive measures 
compliance, SF 36 after intervention, variance from identified standards

Patient Centered
Patient Satisfaction, Employee Satisfaction, Access measures, Convenience, 
Pain scores

Timely
Access, wait times, follow-up

Efficient
profitability, ROAssets, ROPeople, Market Share

Equitable
compare above by socioeconomic status, ethnicity

IOM 6 Aims as a Balanced Scorecard



And Organizational Alignment….



360° Accountability
Supported by Incentives
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and Transparency without Blame



And Investment In the Core Infrastructure 
for Rapid-Cycle Improvement
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Knowledge Application in the 
Surveillance/Monitoring Stage

• Patient safety alerts for lab data only: 
digoxin level/electrolyte; liver toxicity; renal toxicity; bone 
marrow toxicity; electrolyte imbalances

• High-risk patient identification: 
Low albumin; low hematocrit; admission from nursing 
home,

• Disease Management with combined lab/claims data: 
HgA1c/IDDM; CHF readmits, CAD/Lipid Levels, etc.

• Infection control: patterns of nosocomial spread; 
readmission of VRE or MRSA patients



Laboratory Alert
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Alternate Procedures
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Dose-adjustment for age

Inappropriately sedated elderly inpatients on average incur $5600 excess
costs over expected for severity of illness



Preventive Reminders



Surveillance with advice





Pressure Ulcer Prevention

• Pressure ulcers occur 
at rates between 6% 
and 17%. Add $2,000 
per case.

• If sued, average 
$500,000 per 
malpractice 
judgement.  

• Accepted standards 
prevention and 
management.  



Once Braden Assessment Automated, Pathway Orders Ensure 
Assessments are Scheduled and Added to Nursing Activity List



Braden* Condition Intervention

Ulcer Stage 0 Standard Bed

Ulcer Stage 1-2 Hospital Replacement Mattress

≥ 17

(for age > 75, 19)

— No Risk — Ulcer Stage 3-4 KCI Overlay

Ulcer Stage 0 Hospital Replacement Mattress15-16

(for age > 75, 15-18)

— Mild Risk —
Ulcer Stage 1-2 Hospital Replacement Mattress

Logic Table Behind the Braden Assessment Alert Posts Activities 
to Nursing List, Orders Appropriate Consults and Supplies
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Section of  Manual Chart Abstraction Tool-
this costs a fortune!



Criteria for Data Abstraction from Billing/Admin Systems



Performance Measurement 
Beyond HCFA 1500/UB92 data:

Relating Rationale, Process and Outcomes
• Correlation of antibiotic selection, timing and post-

operative temperatures, post-operative infection 
rate

• Impact of interactive alerts on incidence of 
prescribing errors and adverse events

• Geriatric drug decision support correlation with 
falls rate, length of stay, incidence of confusion

• Compliance with Foley Catheter protocol and 
incidence of nosocomial urinary tract infection

• Impact of decubitus ulcer protocol on decubitus 
rate
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About Knowledge Asset Management Processes:

Authoring and support of authoring by end-users 
and drivers of the various quality agendas
Validation and audit trail maintenance
Inventory (knowledge librarian)
Publishing and Sharing
Support of controlled terminology
Tools licensing/development to support above



Knowledge Asset Management Infrastructure:

Knowledge engineering tools for embedding 
knowledge into the applications (pathways, 
rules, templates, etc)
Publishing tools for upload, download, merge, 
share, etc.
Vocabulary tools for controlled terminology
Knowledge repository for storing and managing 
engineered knowledge and source material 
(paper, specs, date, origin, process flow 
diagrams)
Reporting tools for measuring impact/usability of 
knowledge sources



Care Applications 
(Results, Observations, Orders, Tasks/Proc/Mar,Messaging, CDS,

Measurement)
and Knowledge Bases

Care Applications 
(Results, Observations, Orders, Tasks/Proc/Mar,Messaging, CDS,

Measurement)
and Knowledge Bases

Dx/Rx
Decision Making

Order Fulfillment,
Communication and 

Coordination

Reference Information Model

Knowledge Asset Management: 
Translating Goals into a Taxonomy for your Knowledge Repository

Measurement Framework Based on IOM 6 Requirements
Define Organizational Goals  

Data/Knowledge 
Seeking

Requirements

Assessment
Billing

Reporting

Care Oversight, Med Mngmt,  Measurement and Reporting

Care Applications
and Knowledge Bases

CORE CARE PROCESSES TaxonomyCORE CARE PROCESSES Taxonomy

Transfer/
Handoff

Clinical Knowledge Domain Taxonomy

Role and Venue Domain Taxonomy



Consumer

Roles

Settings

Role and Venue Domains

Self-
Mngmt

Ambula
tory Acute Post-

Acute

Physician

Nurse

Etc.



Medication

Infection 
Mngmt

Safety

Service Lines

Knowledge Domains

Risk Mngmt
Etc.

Cardio-
Vascular Ortho Oncology, etc.



Knowledge Engineering Factory

Central Team coordinates Asset Management,
Supports Knowledge Discovery, Authoring Tools,, Editing,

Updating, Organization, Validation Review,

DEPLOYED at 
PARTNERS

MEMBER SITES
Via

SERVICES 
ARCHITECTURE

Knowledge
Factory
Website

Content organized
By  Site
Role, 

Venue,
Diagnosis,

Safety,
Process,

Application,
Function

Vocabulary Server

Reference Information Model
Orders, Health Issues

Diagnoses, Observations, etc

Knowledge Repository:
Alertss, Charting Templates, 

Protocols, Order Templates, Reports, Dashboards
Content, Screen Shots, Process Flow Diagrams, Design 

Specifications, Paper-based Pathways, Policies, Procedures, Reports

Tools for Inventory, Authoring, Updating, Maintenance
Upload, Download, Merge, Information Model Definition

Quality
Measurement
Warehouse

Quality and Value Assessment

Content 
Engineering 

Collaboration

KNOWLEDGE ASSET MANAGEMENT KNOWLEDGE APPLICATION KNOWLEDGE DISCOVERY

Literature

Partners Content

Other Third Party Content

JCAHO/NQF/NCQA 
Standards

Distributed Knowledge 
Authoring & Discovery

Across Partners



Partners HealthCare 2001

Licensed Beds 3196
Births 18,478
Admissions 134,991
Patient Days 871,321
Average LOS 5.31
Total Outpatient Visits 2,324,073



Partners Information Systems

45,000 devices attached to the Partners network
500+ servers
800 applications
520 active projects
680 employees based in 19 locations
FY02 operating budget of $92.3M
FY02 capital budget of $47M



PHS Systems Integration Components
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Phone 
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Humility is important: Systems 
have a long way to go…



Current State Challenges

Knowledge “hardwired” into applications
Not re-usable
Requires engineers to update/maintain
No OLAP real estate to support deeper 
analytic processing for richer 
personalization



Personalization vs Standardization
Challenge with software design in healthcare today is 
assumption that workflow/preferences should adapt to 
software and content constraints

Given today’s constraints, knowledge management must 
be supported by labor-intensive factory processes

How does software let us “choose our battles” re: what to 
agree on, what’s important, leave the rest to preference 
until measurement data supports otherwise?

How does software “adapt” to user preferences and 
support agreed upon standards of clinical practice?

How does software anticipate the needs of the encounter 
and preferences of the participants to support an 
effective, efficient conversation?



Clinical Encounters
Multiple Dimensions of Anticipation

Patient
Preferences

Caregiver
Preferences

Knowledge Bases

Standards of Practice,
Role/Venue Requirements

Billing/Regulatory Requirements
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Some Current Clinical Knowledge 
Assets Developed at Partners

Medication Data Dictionary and DDIs
Dedicated team

Inpatient alerts and order rules
Radiology Ordering decision support
Preventive health reminders
Outpatient lab result decision support



Barriers to Success at the Intersection
of Safety, Informatics, and KM

Leadership inadequately committed
Products inadequate to support 
processes
Business case intangible
Fear of exposure (technology increases 
transparency)
Few roadmaps to success are proven in 
the healthcare arena



Market Drivers will Propel Progress

Genomics: personalized medicine will require 
technologies for personalization, these same 
technologies will enable more user-friendly 
safety solutions
Aging population is computer literate and 
population growth will outstrip service capacity, 
informatics must support self-management and 
protection
Leapfrog/Govt beginning to purchase quality
Business community will aid transition from 
commodity to value based purchasing by 
employers and consumers





Where are we?



Conclusions

Culture eats strategy for lunch
Effective KM is critical to patient safety
Informatics is a cornerstone for both


