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AgendaAgenda

� Six Sigma basics (The Juran Trilogy, DMAIC)

� Useful tools (Flow charts, Pareto charts, 
control charts)

� IHI 

� SSM example

� Risk Management

� Risk Management examples
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Who implements Six Sigma ?Who implements Six Sigma ?

Abbott Labs, Adolph Coors, Advanced Micro Devices, Aerospace Corp, Alcoa, Allen Bradley, 
Allied Signal, Ampex, Apple Computers, Applied Magnetics, Atmel, Baxter Pharmaseal, 
Beatrice Foods, Bell Helicopter, Boeing, Bombardier, Borden, Bristol Meyers - Squibb, Bryn 
Mawr Hospital, Campbell Soup, Cellular 1, Chevron, Citicorp, Clorox, Cooper Ind, Dannon, 
Delnosa, Digital Equipment Corp, DTM Corp, Eastman Kodak, Electronic Systems Center, 
Empak, Florida Dept. of Corrections, Ford Motor Company, GEC Marconi, General Dynamics, 
General Electric, Glaxo Smith Kline, Hazeltine Corp, Hewlett packard, Holly Sugar, Honeywell, 
Intel, Junior Achievement, Kaiser Aluminum, Kraft General Foods, Larson & Darby, Inc, Laser 
Magnetic Storage, Lear Astronics, Lenox China, Littton Data Systems, Lockheed Martin, Loral, 
Los Alamos National labs, Martin Marietta, McDonnell Douglas, Merix, Microsoft, Morton Int'l, 
Motorola, NASA, Nat'l Institute of Corrections, Nat'l Institute of Standards, Nat'l 
Semiconductor, Natural Gas Pipeline Company of America, NovoNordisk Northrop Corp, 
PACE, Parkview Hospital, Pentagon, Perrigo, Pharmacia, PRC, Inc, Qualified Specialists, 
Ramtron Corp, Rockwell Int'l, Rohm & Haas, Seagate, Society of Plastics Engineers, Serono, 
Solar Optical, Sony, Star Quality, Storgae Tek, Symbios Logic, Synthes, Technicomp, Tessco, 
Texaco, Texas Commerce Bank, Texas Dept. of Transportation, Texas Instruments, Titleist, 
Trane, TRW, Ultratech Stepper,United technologies, UPS, USAA, Verbatim, Walbro
Automotive, Walker parking, Woodward Governor, Xerox,
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Why Six Sigma?Why Six Sigma?

“At Motorola we use statistical methods daily throughout 
all of our disciplines to synthesize an abundance of 
data to derive concrete actions….

How has the use of statistical methods within Motorola 
Six Sigma initiative, across disciplines, contributed to 
our growth? Over the past decade we have reduced 
in-process defects by over 300 fold, which has 
resulted in a cumulative manufacturing cost savings 
of over 11 billion dollars”*. Robert W. Galvin

Chairman of the Executive Committee
Motorola, Inc.

*From the forward to MODERN INDUSTRIAL STATISTICS 
by Kenett and Zacks, Duxbury, 1998
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The Juran Trilogy: Planning, The Juran Trilogy: Planning, 
Improvement and Control*Improvement and Control*

*J.M. Juran, Juran on Leadership for Quality, 
Free Press, 1989
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Six Sigma projectsSix Sigma projects
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Six Sigma methodology: DMAICSix Sigma methodology: DMAIC

SC: Steering Committee

IMPROVE Pilot�Recommend Improvement Plan to SC, 
Implementation  and Change Management

DEFINE Formulate the Mission by SC & assign team

MEASURE
�Collect Data and Analyze  Symptoms 

& Redefine the Mission

ANALYZE Root Cause Analysis�

CONTROL
Establish a control mechanism 

(measurement) Analysis Full deployment 
and Publication of Results



	

©© 2007, KPA Ltd., all rights reserved2007, KPA Ltd., all rights reserved

Three levels of competenceThree levels of competence
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Six Sigma Key PlayersSix Sigma Key Players

All 
employees

Master 
Black Belt

Black
Belts

Sponsors

Green Belts

Champions

Team 
Members
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Six Sigma Key PlayersSix Sigma Key Players

Technical 
Skills

Soft Skills

Quality  & 
Industrial 
Engineers

Statisticians

Quality Improvement 
Facilitators

Black Belts
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Six Sigma Organizational StructureSix Sigma Organizational Structure

Leadership Group

Processes, internal and external customers 

Team 1 Team 2 Team 3 MBB

BBBB BBBB BBBB



��

©© 2007, KPA Ltd., all rights reserved2007, KPA Ltd., all rights reserved

An exampleAn example
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US statisticsUS statistics
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The Institute for Healthcare The Institute for Healthcare 
ImprovementImprovement

� National Demonstration Project for Improving the 
Quality of Healthcare (1987)

� Expansion of project to become IHI

� Impact on healthcare in the U.S. and the world.

� Over 2,200 hospitals enrolled in all 50 states                  
(Nearly 50% of U.S. hospital beds)

� Results and examples available on www.ihi.org
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Some is not a numberSome is not a number…… soon is not soon is not 
a timea time

The Number:

100,000 Lives
The Time: 

June 14, 2006 – 9 a.m. ET

122,000 lives were saved
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New goal: 5 million fewer patients New goal: 5 million fewer patients 
injured (not just killed)injured (not just killed)
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Six changes that save lives (from IHI)Six changes that save lives (from IHI)

� Deploy Rapid Response Teams

� Deliver Reliable, Evidence-Based Care for 
Acute Myocardial Infarction (Heart Attacks) 

� Prevent Adverse Drug Events (ADEs)

� Prevent Central Line Infections

� Prevent Surgical Site Infections 

� Prevent Ventilator-Associated Pneumonia
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Examples of health care variablesExamples of health care variables

� Lab turnaround time
� Days from positive mammogram to definitive 

biopsy
� Patient satisfaction scores
� Medication error counts
� Emergency service response times
� Infection rates
� Mortality rates
� Number of patient falls
� Post-operative length of stay
� “Door-to-needle” time ……and many others…
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Six Sigma goalsSix Sigma goals
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The useful tenThe useful ten

� Location Plots 
� Pareto Charts
� Control Charts
� Flowcharts
� Checksheets
� Histograms
� Ishikawa Diagrams (Cause-and-Effect Diagrams)
� Scatterplots
� Boxplots
� Bars, Stars, and Pies

55212

55213

55214

55216

55217

55555
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Location plotsLocation plots
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Pareto chartsPareto charts
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Delays in Admission to Angio “…a man who has carefully investigated 
a printed table, finds, when done, that he 
has only a very faint and partial idea of 
what he has read; and that like a figure 
imprinted on sand, is soon totally erased 
and defaced.”

William Playfair (1786), The 
Commercial and Political Atlas
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SSM Health Care — Leading the Way

Founded more than 130 years ago by Mother Mary Odilia Berger and 
sponsored today by the Franciscan Sisters of Mary

SSM Health Care is a private, not-for-profit health care system based in 
St. Louis, Mo, that provides primary, secondary, and tertiary health 
care services. 

The system owns, manages, and is affiliated with 21 acute care 
hospitals and three nursing homes in four states: Illinois, Missouri, 
Oklahoma, and Wisconsin.
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• In 1999, SSMHC started a clinical collaborative program with 4 
teams to improve patient outcomes. By 2002, 85 teams have been 
involved in six clinical collaboratives. 

• Physicians connected to an automated information system have 
increased steadily from 3,200 in 1999 to 7,288 in 2002.

• For four consecutive years, SSMHC has maintained an investment 
“AA Credit Rating”—a rating attained by fewer than 1 percent of U.S. 
hospitals.

• SSMHC’s share of the St. Louis market increased over each of the 
past three years to 18 percent, while three of its five competitors lost 
market share.
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• Safely Reducing Cesarean Sections
• Improving Outcomes and Reducing Costs in Adult  intensive Care
• Improving Outcomes and Reducing Costs for Adult Cardiac Surgery
• Reducing Medication Errors
• Reducing Radiology Retakes
• Idealized Design of Clinical Office Practices
• Care at the End of Life
• Improving Secondary Prevention of Ischemic Heart Disease 
• Using Patient Information to Improve Care and Ensure Success
• Decreasing Readmissions for Patients with Congestive Heart Failure
• Achieving Exceptional Safety in Health Care

SSM Health Care — Improvement Projects
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Radiology Radiology 
RetakesRetakes

+

-

Equipment
Quality
Control

In-Patient
Scheduling Mentoring

Process

SPC of retakes
on a daily basis

Equipment
Malfunction

Unscheduled
Outpatients

New technical
Staff

Automated
Techniques

10.2%

5.5%
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What did we cover so farWhat did we cover so far

� Six Sigma basics
� What, Who, Why
� The Juran Trilogy
� The DMAIC process

� Useful tools

� IHI achievements at the national level

� SSM example

Risk Management in

R&D Production Testing
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Risk Management MethodologyRisk Management Methodology

Identification Analysis AttitudeClassification Response

Isolates the source and type of riskIsolates the source and type of risk

Considers the type of risk and
its effect on the person or organization

Considers the type of risk and
its effect on the person or organization

Evaluates the consequences and 
likelihood of risk using analytical 
techniques.

Evaluates the consequences and 
likelihood of risk using analytical 
techniques.

Is concerned with the attitude of the decision 
maker and the effects that this can have on 
the assessment of risk

Is concerned with the attitude of the decision 
maker and the effects that this can have on 
the assessment of risk

Considers how the risk should be 
managed 
Considers how the risk should be 
managed 
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Risk Management Methodology Risk Management Methodology --
MetalworkMetalwork

Production
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Risk Management Methodology Risk Management Methodology --
Metalwork FMEAMetalwork FMEA
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Risk Management Methodology Risk Management Methodology --
Beta testingBeta testing

Beta TestBeta Test

Architectures
&

Designs

Needs
&

Concepts

Requirements

Deployment and
Training
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Test
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Concept of Operation
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Risk Management Methodology Risk Management Methodology --
Beta testingBeta testing

Planning PhasePlanning Phase

Follow up PhaseFollow up Phase

Analysis PhaseAnalysis Phase
FinalFinal
reportreport

Analysis PhaseAnalysis Phase
IntermediateIntermediate

reportreport

Analysis PhaseAnalysis Phase
ongoingongoing

Testing
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Risk Management Methodology Risk Management Methodology --
Beta testingBeta testing

Testing
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Risk Management Methodology Risk Management Methodology --
Beta testingBeta testing

Testing
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http://www.bmpcoe.org/pmws/download/trims.html

Technical Risk Identification and Technical Risk Identification and 
Mitigation (TRIMS)Mitigation (TRIMS)
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� System file
� Element File

� Category
� Template
� >Question

Technical Risk Identification and Technical Risk Identification and 
Mitigation (TRIMS)Mitigation (TRIMS)
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Risk Management Methodology Risk Management Methodology --
Beta testingBeta testing

Planning PhasePlanning Phase

Follow up PhaseFollow up Phase

Analysis PhaseAnalysis Phase
FinalFinal
reportreport

Analysis PhaseAnalysis Phase
IntermediateIntermediate

reportreport

Analysis PhaseAnalysis Phase
ongoingongoing
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Risk Management Methodology Risk Management Methodology --
Beta testingBeta testing
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What is needed to get actual resultsWhat is needed to get actual results

� A Vision of what can be achieved

� An evidence based approach

� A methodology

� Tools supporting the methodology (www.musing.eu)

� An organizational structure to support the methodology

� The right people, at the right place, at the right time
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httphttp://://eueu..wileywiley..comcom//WileyCDAWileyCDA//WileyTitleWileyTitle//prodprod
uctCductCd--04700186150470018615..htmlhtml
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Thank you for Thank you for 
listeninglistening


