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Justification for Lean Six SigmaJustification for Lean Six Sigma
Healthcare Environment PressuresHealthcare Environment Pressures

Patient Safety / OwnershipPatient Safety / Ownership
Reduced ReimbursementReduced Reimbursement
Pay for PerformancePay for Performance
Looming Medical Technologist ShortageLooming Medical Technologist Shortage

Work Processes ChangingWork Processes Changing
AutomationAutomation
Point of Care TestingPoint of Care Testing
Electronic Order EntryElectronic Order Entry
Barcodes / Positive ID InitiativesBarcodes / Positive ID Initiatives
Inspection EverInspection Ever--readinessreadiness
Paperless or Scanning InitiativesPaperless or Scanning Initiatives

Business Culture ChangingBusiness Culture Changing
Lean LeadersLean Leaders

5 Who’s 5 Who’s 5 Why5 Why’’ss
Silos Silos ProcessesProcesses

Lean HospitalsLean Hospitals
Lean LabsLean Labs



What Are Lean And Six Sigma?What Are Lean And Six Sigma?
Operational, industrial and process engineering tools refined byOperational, industrial and process engineering tools refined by ToyotaToyota

Lean focuses on eliminating Lean focuses on eliminating wastewaste in processes in processes -- NOTNOT PEOPLEPEOPLE !!!!!!

Six Sigma focuses on Six Sigma focuses on reducing variabilityreducing variability and and eliminating errorseliminating errors in in 
processesprocesses

BothBoth
Focus on what is important to the patient (customer)Focus on what is important to the patient (customer)
Base decisions on facts and data rather than opinionBase decisions on facts and data rather than opinion
Help transform difficult problems into manageable onesHelp transform difficult problems into manageable ones
Empower / satisfy employees:Empower / satisfy employees:

Owned by the people that do the workOwned by the people that do the work
Disciplined approach to problem solvingDisciplined approach to problem solving
Teaches them to see waste, savings and opportunitiesTeaches them to see waste, savings and opportunities
Eliminates staffing shortages and overworkEliminates staffing shortages and overwork



LEAN LEAN -- ToolkitToolkit
Standardized TrainingStandardized Training
Standardized Problem SolvingStandardized Problem Solving
Standardized WorkStandardized Work
Value Stream MappingValue Stream Mapping
Kaizen BurstsKaizen Bursts
Workload LevelingWorkload Leveling
5S5S
Visual ManagementVisual Management
KanbanKanban SystemsSystems
Cellular DesignCellular Design
Error Proofing (Error Proofing (PokaPoka Yoke)Yoke)

Value from the patient’s perspectiveValue from the patient’s perspective
Pass no defectsPass no defects
Commitment to continuous learning / improvementCommitment to continuous learning / improvement
Standardization is the road to improvementStandardization is the road to improvement
Go see for yourself to understandGo see for yourself to understand
Flow where you canFlow where you can
Pull where you mustPull where you must
You get what you expect and deserve what you tolerateYou get what you expect and deserve what you tolerate

&  Philosophy&  Philosophy
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Quality

This presentation is rated “PG”: What you are 
about to see are tools used to CHANGE PEOPLE by 
TEACHING THEM to identify waste, savings and 
opportunity.  This may be DISTURBING to close-
minded individuals and should only be employed with 
proper Philosophical Guidance.



Lean Perspective

This glass is…..



LEAN Value Stream MappingLEAN Value Stream Mapping
A visual tool for identifying all activities of the planning, deA visual tool for identifying all activities of the planning, design, order, sign, order, 
production and delivery processes from the receipt of raw materiproduction and delivery processes from the receipt of raw materials to the als to the 
delivery of the product to the hands of the customerdelivery of the product to the hands of the customer

+

Process Map on Steroids



Building a Current State VSM – Start with a Process Map

Supplier = 
Pathologist

Step 1

Secretary
Documents Request

Lab Assistant
Orders In LIS

LIS
Prints Worklist

Tech Cuts &
Performs Stain

Lab Assistant
Delivers

Special Stain Request
On Working Draft

Customer =
Pathologist

Special Stains Same 
Day 100% of Time

Step 2

Y = Special Stains DelayedY = Special Stains Delayed



Building a Current State VSM – Add the once INVISIBLE!

Supplier =
Pathologist

Secretary
Documents Request

Lab Assistant
Orders In LIS

LIS
Prints Worklist

Tech Cuts &
Performs Stain

Lab Assistant
Delivers

Special Stain Request

Customer =
Pathologist

Special Stains Same 
Day 100% of Time

P/T = 2 mins

W/T = 0

%C&A = 99% 

P/T = 5 mins

W/T = 1 day 

%C&A = 90% 

P/T = 30-90 mins

W/T = 1-5 days

%C&A = 85% 

Eric’s Avail = 

P/T = 15 mins

L/T =

%C&A = 100% 

Ann’s Avail = 

P/T = 5 mins

W/T = .1-8 days  

%C&A = 100%

Bob’s Avail = Ann’s Avail = 

W/T = 0

ManualManual Electronic Manual Manual

Step 6

Step 5

IN IN IN

Step 3

1 day 4 hours

Step 4
WorklistOrder

Lab Information System

1 hour

IN

1 hour

Y = Special Stains DelayedY = Special Stains Delayed

W/T=  4-69 hours
P/T=43 min
%C&A=75%

NVA:VA is up to 96:1

Customer Demands Met  Only 80% of Time



Value Added vs. NonValue Added vs. Non--value Addedvalue Added

Value added:Value added: transforms the shape, form or function of  transforms the shape, form or function of  
material and information into parts or products; material and information into parts or products; 
something the customer is willing to pay forsomething the customer is willing to pay for

NonNon--value added:value added: consumes resources but does not consumes resources but does not 
contribute directly to making the productcontribute directly to making the product





People waiting for 
machines or 
information.  

Information waiting on 
people or machines
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ProcessingProcessing
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Unnecessary 
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searching
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handoffs, transfers, 

distances of material 
& information

Information or 
material waiting 

in queue

Redundant or unnecessary 
processing, work that is 

giving the customer more 
than he/she is willing to pay 

for

Rework, work done 
because of errors in 
a previous process 

Making more than is 
necessary or making 
things faster than is 

necessary, working ahead















Lean Six Sigma ToolsLean Six Sigma Tools

Patrick Hammett or Steve Patrick Hammett or Steve GeddesGeddes
www.qetools.comwww.qetools.com sales@qetools.comsales@qetools.com

QE TOOLS

Six Sigma Tools

eVSM Support
support@evsm.com
http://www.evsm.com/training

~ $350

Lean Value Stream Mapping

~ $900 (Lean / Six Sigma Bundle)~ $900 (Lean / Six Sigma Bundle)
http://systems2win.comhttp://systems2win.com

Lean Templates and Training

Applied Computer Services, Inc.Applied Computer Services, Inc.
5445 DTC Parkway5445 DTC Parkway
Penthouse FourPenthouse Four
Englewood, Colorado 80111Englewood, Colorado 80111

http://http://www.acsco.com/Video.htmwww.acsco.com/Video.htm
PhonePhone (303) 220(303) 220--01300130
US/Toll free(866) 920US/Toll free(866) 920--01300130
EE--mailmailsales@acsco.comsales@acsco.com

Lean Video / Timer Pro

http://www.qetools.com/
mailto:sales@qetools.com


Lean Six Sigma ToolsLean Six Sigma Tools

$250      SigmaFlow VSM

SigmaFlow Headquarters
5068 West Plano Parkway, Suite 300
Plano, Texas 75093 USA
Phone: +1.972.447.8340
Email: sales@sigmaflow.com

$500    LeanView™ with AutoDraw™ Technology

Orlando Software Group, Inc.
http://www.osgi.com/

7585 SW Mohawk St. 
Tualatin, OR 97062 
Tel: (503) 404-6050 
www.igrafx.com

$199
Suite 890
151 Bloor St. West
Toronto, ON   M5S 1S4  Canada 

Phone:Sales: 1-888-744-6295

Email:Information: info@SigmaXL.com

http://www.sigmaxl.com/SigmaXL_Office.html
mailto:info@sigmaxl.com


Survey of Survey of ValuMetrixValuMetrix Clients Clients (n=14)(n=14)

Do It Yourself?  How Much Time Have You Got?Do It Yourself?  How Much Time Have You Got?



Consultant’s OnConsultant’s On--Site EvaluationSite Evaluation

Are processes standardized to “best” practices and are Are processes standardized to “best” practices and are 
“best” practices based on data?   (Standard Work)“best” practices based on data?   (Standard Work)

Are unnecessary activities taking place in the testing Are unnecessary activities taking place in the testing 
process?   (Product Analysis)process?   (Product Analysis)

Are motions/actions of individuals performing work over Are motions/actions of individuals performing work over 
time efficient, purposeful and properly applied to the right time efficient, purposeful and properly applied to the right 
task at the right time?   (Operator Analysis)task at the right time?   (Operator Analysis)

Are inventory and supplies above needs and what are the Are inventory and supplies above needs and what are the 
financial, space and quality costs of maintaining them? financial, space and quality costs of maintaining them? 
(Inventory and Supply Management)(Inventory and Supply Management)



Improvement OpportunitiesImprovement Opportunities
Suboptimal processes and poor layout and sizing of equipment forSuboptimal processes and poor layout and sizing of equipment force batch ce batch 

processing and unbalanced distribution of workprocessing and unbalanced distribution of work

Excess walking to perform tasks with obstructed pathsExcess walking to perform tasks with obstructed paths

Overall lack of organization of tools, parts and equipmentOverall lack of organization of tools, parts and equipment

Isolated work islands with no sharing between departments (silosIsolated work islands with no sharing between departments (silos))

Layout and workstation organization, tools, parts and equipment Layout and workstation organization, tools, parts and equipment do not facilitate do not facilitate 
robust and repeatable processesrobust and repeatable processes

Excessive buildup of nonproductive inventory and historical recoExcessive buildup of nonproductive inventory and historical records in the work rds in the work 
areasareas

Processes have multiple storage steps and wasted motion and tranProcesses have multiple storage steps and wasted motion and transportation that sportation that 
add variation and time to testing processesadd variation and time to testing processes

No FIFO (first in, first out)No FIFO (first in, first out)



Opportunity:Opportunity:
Complexity of Product/Operator MotionsComplexity of Product/Operator Motions



Opportunity:
Batch ProcessingBatch Processing



Sort            Accession        Centrifuge       Transport    

Lab
Specimens

Aliquots

Opportunity:Opportunity:

Batch ProcessingBatch Processing



Problems with Large Batch SizesProblems with Large Batch Sizes

Increases inventoryIncreases inventory
–– More storage spaceMore storage space
–– Problems are less apparentProblems are less apparent
–– More rework if there are problemsMore rework if there are problems
Decreases product flexibilityDecreases product flexibility
More difficult to balance operationsMore difficult to balance operations



Sort            Accession        Centrifuge       Transport    

Solution:Solution:
Implement SingleImplement Single--Piece FlowPiece Flow

Lab
Specimens

Aliquots



Opportunity:Opportunity:
Excessive/Disorganized Excessive/Disorganized 
Inventory and SuppliesInventory and Supplies



Expired 10-13-05

Older supplies in behind new Expired Nov 05

Expired Jan 2006

Expired March 1981

Opportunity:Opportunity:
Excessive/Disorganized Excessive/Disorganized 
Inventory and SuppliesInventory and Supplies



Solution:Solution:
Inventory Management and Inventory Management and 
Control with Control with KanbanKanban SystemsSystems

Organization 
of Supplies

When removing supplies, 
pull card when you get to it

Place re-order card in 
proper location for re-
stocking process



Opportunity:Opportunity: Workstation ClutterWorkstation Clutter



Solution:Solution: Visual Factory & 5sVisual Factory & 5s

Sort, Set in Order, Shine, Standardize, Sustain

Seiri, Seiton, Seiso, Seiketsu, Shitsuke

Shelves without doors

Nothing in drawers

A place for everything

And everything in its place

Don’t just know – SHOW!



The 5S Training GameThe 5S Training Game
Three numbers in the range of 1Three numbers in the range of 1--50 are missing.  Ready?  GO!50 are missing.  Ready?  GO!



After 5sAfter 5s
Three numbers in the range of 1Three numbers in the range of 1--50 are missing.  Ready?  GO!50 are missing.  Ready?  GO!



Solution:Solution: Visual FactoryVisual Factory



Consultant:Consultant:

Core Lab Lean AssessmentCore Lab Lean Assessment

Reduce throughput time for testing by 30Reduce throughput time for testing by 30--50%50%
Increase productivity 30Increase productivity 30--40%40%
Reduce space required for testing by >20% Reduce space required for testing by >20% 
Reduce supply inventory by 40Reduce supply inventory by 40--50%50%
Permit redeployment of up to 6 FTE’sPermit redeployment of up to 6 FTE’s
Eliminate overtime expense $400,000 / year Eliminate overtime expense $400,000 / year 

Total 12 Month Project Cost

~ $650,000
11 Month

Return on Initial Investment

3 Year ROI

$2.28 million

After Year 3

$1.04 million / yr

2012 Lean Design for Six Sigma

~ $20 million



LSS
Quality

Processes

Cytogenetics
F.I.S.H.

Molecular
Diagnostics

Pathology
Consults

Sendout
Processing

LIS
Implementation

Bioinformatics

Technology
In-sourcing

Targets

Lean Lab InitiativesLean Lab Initiatives
FTE Redeployment TargetsFTE Redeployment Targets



PrePre--Consultation ExperimentsConsultation Experiments
Incident reports up 2000%, time to resolution improved by 98%Incident reports up 2000%, time to resolution improved by 98%

Value stream mappingValue stream mapping
Standard workStandard work

Requisition standardization and redesign for clinicsRequisition standardization and redesign for clinics
Standard workStandard work
Root cause analysisRoot cause analysis
ErrorError--proofingproofing

Facilitated DiscoveriesFacilitated Discoveries
A.M. phlebotomy test TAT down by 57%A.M. phlebotomy test TAT down by 57%

Single piece flowSingle piece flow
Workload balancingWorkload balancing
Inventory management and Inventory management and resupplyresupply

Central processing work down by 20% for key labsCentral processing work down by 20% for key labs
Product flow mappingProduct flow mapping

Chemistry lab frees up 300 sq ft.Chemistry lab frees up 300 sq ft.
Technology groupingTechnology grouping
Cellular workstation designCellular workstation design

Delta 4 FTE’sDelta 4 FTE’s
Elimination of waste, rework and duplicate processes (silos)Elimination of waste, rework and duplicate processes (silos)
WorkcellWorkcell redesignredesign

6 lab resources facile with LSS tools, change leadership & proje6 lab resources facile with LSS tools, change leadership & project management!ct management!



Take Home MessagesTake Home Messages
Lean Six Sigma is MANDATORY, NOT OPTIONALLean Six Sigma is MANDATORY, NOT OPTIONAL

The tools work; leadership and dealing with the human The tools work; leadership and dealing with the human 
responses to change are the keys to successresponses to change are the keys to success

Specimen Flow, Value Stream Mapping, 5Specimen Flow, Value Stream Mapping, 5--S, Standardization S, Standardization 
and Root Cause Analysis form the foundationsand Root Cause Analysis form the foundations
Learn as you go, develop a model line and tools/softwareLearn as you go, develop a model line and tools/software

Implementing Lean may be costly but is financially rewarding Implementing Lean may be costly but is financially rewarding --
let the success of each project pay for the nextlet the success of each project pay for the next

Do not automate bad or unnecessary processes Do not automate bad or unnecessary processes -- get Lean first!get Lean first!

Consultants may help smooth and shorten the transformationConsultants may help smooth and shorten the transformation

Implementing Lean Six Sigma may seem daunting but it is the Implementing Lean Six Sigma may seem daunting but it is the 
fastest and most effective way to impact customer satisfaction fastest and most effective way to impact customer satisfaction 
andand employee satisfaction while at the same time generating in employee satisfaction while at the same time generating in 
employees enthusiasm (joy, pride), a clear sense of purpose, employees enthusiasm (joy, pride), a clear sense of purpose, 
and ownership of qualityand ownership of quality

““Learning to SeeLearning to See”” by John Shook and Mike by John Shook and Mike RotherRother
““The Complete Lean EnterpriseThe Complete Lean Enterprise”” by Beau by Beau KeyteKeyte and Drew and Drew LocherLocher
http://cpd.engin.umich.edu/http://cpd.engin.umich.edu/ Lean Six Sigma for Healthcare Online and Live TrainingLean Six Sigma for Healthcare Online and Live Training

http://cpd.engin.umich.edu/
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