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Magnified Learning Presents…

Lean Six Sigma Yellow Belt
A Guide to Front-Line Optimization
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Coursework

1. 7 Units
• Front Line Problem Solving
• Lean Six Sigma Reimagined 

through Cohesive Value 
Transformation

2. Various Competency Checks
• 7 quizzes
• Various cases studies and 

worksheets

Expected Outcomes

1. 80% or higher passing 
grade on quizzes and exam

Yellow Belt Program Overview

2
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Unit Purpose:
To introduce the learner to the fundamental components of 
Cohesive Value Transformation (CVT) in Front-Line Operations.

Unit Objectives:
• Understand the elements of CVT (Unit 1.0)
• Discuss how to achieve Cohesion in Front-Line Operations (Unit 

1.1)
• Provide an overview of Value Transformation (VT) through Lean 

Six Sigma (Units 1.2 – 1.7)

Unit Outcomes:
By the end of this lesson, the learner will be able to:

• Successfully complete the unit exam as evidenced by a minimum score of 80%.

Lean Six Sigma Green Belt
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How do we 
take back 
control?

Transforming Front Line Operations

4
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The Front-Line Problem Solver’s Dilemma

Transforming Front Line Operations

5

Scenario #1
Having a Solution When No one Cares

Source: https://tenmilesquare.com/resources/technology-strategy-innovation/when-is-the-right-time-to-
innovate-your-business/
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The Front-Line Problem Solver’s Dilemma

Transforming Front Line Operations

6

Scenario #2
Becoming Numb to Your Problems

Source: https://www.theverge.com/2016/5/5/11592622/this-is-fine-meme-comic
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The Front-Line Problem Solver’s Dilemma

Transforming Front Line Operations

7

Scenario #1
Having a Solution When No one Cares

Scenario #2
Becoming Numb to Your Problems

Source: https://www.theverge.com/2016/5/5/11592622/this-is-fine-meme-comic
Source: https://tenmilesquare.com/resources/technology-strategy-innovation/when-is-the-right-time-to-
innovate-your-business/
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Cohesive Value Transformation (CVT)

CVT Intro

8
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Cohesive Value Transformation (CVT)

CVT Intro

9

Value

Hurdle #1

Hurdle #2

The ability to achieve a common desired change

7
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V
Value

T
Transformation

C
Cohesion

Six
Sigma

CVT Intro

10

CVT Relationship 
Model
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CVT Intro

11

“We agree that this 
will add value”

“We agree to 
make this change”

CVT Relationship 
Model

“We make this change 
to add value”

V
Value

T
Transformation

C
Cohesion

Six
Sigma
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V
Value

T
Transformation

C
Cohesion

Six
Sigma
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CVT Intro

“If we want to 
achieve this, we 
agree we must 

make this change”

“If we want to 
achieve this, we 
agree we must 

make this change”

CVT Relationship 
Model

“We agree that this 
will add value”

“We agree to 
make this change”

“We make this change 
to add value”
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CVT Intro

13

Objective

Tools

Scope

Example

Unite Team

Change Leadership

Cultural Acceptance 
and Accountability

Peer Cooperation

Cohesion
+

Value
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CVT Intro

14

Objective

Tools

Scope

Example

Unite Team Remove Inefficiency

Change Leadership Lean Agile

Cultural Acceptance 
and Accountability

Lean Agile 
Philosophy

Peer Cooperation Improve Productivity

Cohesion
+

Value

Transformation
+

Cohesion
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Transformation
+

Cohesion

CVT Intro

15

Objective

Tools

Scope

Example

Unite Team Remove Inefficiency Improve Outcomes

Change Leadership Lean Agile Six Sigma

Cultural Acceptance 
and Accountability

Lean Agile 
Philosophy

Narrow and High 
Impact Projects

Peer Cooperation Improve Productivity
Improve Outcome 

Metrics

Value
+

Transformation

Cohesion
+

Value

13

14
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Purpose:
To introduce the learner to the fundamental components of 
Cohesive Value (CV) in front-line operations.

Objectives:
• Understand the elements of CV
• Discuss how to achieve CV in front-line operations
• Introduce tools and techniques to align with value expectations

Outcomes:
By the end of this lesson, the learner will be able to:

• Successfully complete the unit quiz as evidenced by a minimum score of 80%.

Cohesive Value

16
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Change Leadership for Front-Line Operations

Cohesive Value (CV)
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Cohesive Value Intro
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Value Gaps

Cohesive Value Intro

19

100% 
Problems known to 
front line workers

74% Problems 

known to supervisors

9% Problems 

known to middle 
managers

4% Problems 

known to top 
managers

The Iceberg of 
Ignorance is a 

Lie
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Value Gaps

Cohesive Value Intro

20

Feedback from 
Outcomes

Expectations

“A” is a
Problem

Fix “A”

“B” is the
Problem

Fix “B”

What about “C”? 

Fix “C” Before “B”

“C” is the Problem

Fix “C” to Fix “A”

“C” is Not in the Budget
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Value Gaps

Cohesive Value Intro

21

A lack of Cohesive Value 
leads to:
• Poor Outcomes
• Blaming
• Termination
• Ignored Problems

B is more 
important!

We need more 
resources!

Let’s fix A!

We need 
better strategy!

Expectations Feedback

C is better!

Maybe we need 
better talent?
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Transformation Gaps

Cohesive Value Intro

22

Here’s how 
we do it!

We fixed part of A, 
but we found B 

and C

Let’s fix A! Let’s find a 
solution for C!

Fix

Share

Assess

We’ll try it 
out

We can fix B, 
but C is a 
problem

Cohesive Value leads to:
• Collaboration
• Accepting 

Transformation Gaps
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Cohesive Value Application
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Cohesive Value Application
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Cohesive Value Application
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Four Dimensions of Value

26

Business Values Culture Values

Customer Values Individual Values

Cohesive 
Value
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Business Value

27

Business Values Culture Values

Customer Values Individual Values

Cohesive 
Value

25
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Business Entity

Day-to-Day Vision

Corporate Vision

Business Value

28

Business Process

Programs

Projects

Task 1 Task 2 Task 3 Task 4Start End

Strategy

Projects

Raw Goods Value

Macro Values

Micro Values

Individual 
Values

Paying 
Customer
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Business Value

29

Raw Goods

Producing Value Requires Protection from Harmful Variables

Value

Culture and 
People

Value 
Transformation
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Business Value

30

Paying 
Customer Business

Value

Laws

Medical 
Standards

Market 
Forces

Limitations

Additions

28
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Elements of Business Value

Business Value

31

Business 
Value

Quality

Service

Cost

Traditionally, only one 
or two elements can 

be positively changed 
at a negative impact to 

the third
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Understanding Your Business

Business Value

32
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Traditional Healthcare Relationship

Business Value

33

Healthcare

Payment

Patient Provider

31

32
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Business Value

34

Suppliers

Providers

Current Healthcare Relationship
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Business Value

35

Insurance
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Provider-Sponsored Suppliers

Current Healthcare Relationship
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Insurance

Business Value
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Business Value

37
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Supporting Variables

InsuranceWhere Do You Fit?

Government Oversight
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Culture Value

38

Business Values Culture Values

Customer Values Individual Values

Cohesive 
Value
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Understanding Your Culture

Culture Value

39

“Employees [here] share hopes for 
what they will gain” even though 
there are differences in how to get 
there.

Highly likely to be slow decision 
makers…

Having no consensus, period, 
employees here are hostile and 
negative.

Highly resistant to cooperate…

Everyone agrees on what they want 
and how the job gets done.

Highly resistant to change…

Everyone is process oriented but 
lacks support and care for company 
mission.

Highly likely to critically debate 
solutions…

Agreement on how to achieve shared goals

Broad
Consensus

Broad
Consensus

The Agreement Matrix
By Christensen, Marx, and Stevenson

Where is my Culture?

Where do I stand on the Matrix?

What characteristics emerge 
when asked to follow a different 
plan or change how to perform? A

g
re

em
en

t 
o

n 
sh

ar
ed

 g
o

al
s
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Understanding Your Culture

Culture Value

40

Broad
Consensus

Broad
Consensus

Best of Friends → Culture Tools

Hyperopic → Leadership Tools

Myopic → Management Tools

Disjointed → Power Tools

• Charisma

• Salesmanship

• Role modeling

• Negotiation

• Role Definition

• Fiat

• Coercion

• Threats • Control Systems

• Hiring and 
Promotion

• Financial 
Incentives

• Transfer Pricing

• Training

• SOPs

• Measurement 
Systems

• Strategic Planning • Apprenticeship

• Democracy
• Tradition

• Rituals

• Vision

• Folklore
• Religion

The Agreement Matrix
By Christensen, Marx, and Stevenson

Best of FriendsHyperopic

MyopicDisjointed

Agreement on how to achieve shared goals

A
g

re
em

en
t 

o
n 

sh
ar

ed
 g

o
al

s
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Practice – Align the Situation to Agreement Matrix

Culture Value Application

41

Dr. Porter and Her 

Cardiology Clinic

• Partnership between Dr. Porter and outpatient 
facility

• Dr. Porter frustrated with poor communication, 
process design, and cooperation

• Facility frustrated with lack of adoption of 
established practices, tired of feeling attacked

• Both groups struggling to address concerns 
about necessary change
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• Charisma

• Salesmanship

• Role modeling

• Negotiation

• Role Definition

• Fiat

• Coercion

• Threats • Control Systems

• Hiring and 
Promotion

• Financial 
Incentives

• Transfer Pricing

• Training

• SOPs

• Measurement 
Systems

• Strategic Planning • Apprenticeship

• Democracy
• Tradition

• Rituals

• Vision

• Folklore
• Religion

Best of FriendsHyperopic

MyopicDisjointed

Culture Value Application

42

Broad
Consensus

Broad
Consensus

Agreement on shared goals?

Yes, allow Dr. Porter and team 
access to outpatient facility

Agreement on method to 
achieve goals?

No, both parties struggle to agree 
on how to get the job done. 
However, each individual culture 
demonstrates being process 
driven and oriented, so the answer 
is really, yes.

The Agreement Matrix
By Christensen, Marx, and Stevenson

Agreement on how to achieve shared goals

A
g

re
em

en
t 

o
n 

sh
ar

ed
 g

o
al

s

40

41

42



Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.
15

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

• Charisma

• Salesmanship

• Role modeling

• Negotiation

• Role Definition

• Fiat

• Coercion

• Threats • Control Systems

• Hiring and 
Promotion

• Financial 
Incentives

• Transfer Pricing

• Training

• SOPs

• Measurement 
Systems

• Strategic Planning • Apprenticeship

• Democracy
• Tradition

• Rituals

• Vision

• Folklore
• Religion

Best of FriendsHyperopic

MyopicDisjointed

Culture Value Application

43

Broad
Consensus

Broad
Consensus

Agreement on shared goals?

Yes, allow Dr. Porter and team 
access to outpatient facility

Agreement on method to 
achieve goals?

No, both parties struggle to agree 
on how to get the job done. 
However, each individual culture 
demonstrates being process 
driven and oriented, so the answer 
is really, yes.

The Agreement Matrix
By Christensen, Marx, and Stevenson

Agreement on how to achieve shared goals

A
g

re
em

en
t 

o
n 

sh
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ed
 g

o
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s
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Practice – Align the Situation to Agreement Matrix

Culture Value Application

44

Tinisha and her 

ED Team 

• Tinisha is new supervisor learning about 
established processes and practices

• Some answers to Tinisha’s questions are being 
ignored and avoided. Eventually, Tinisha’s peer 
tells her to accept it the way it is.

• Tinisha’s management is upset about 
performance. Tinisha’s peers and team disregard 
metrics and leadership concerns
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Culture Value Application

45

Broad
Consensus

Broad
Consensus

Agreement on shared goals?

Yes, providing care in the ED the 
current way

Agreement on method to 
achieve goals?

Yes, despite management and 
Tinisha’s influences, the culture 
remains consistently aligned on 
cause and effect

The Agreement Matrix
By Christensen, Marx, and Stevenson

Agreement on how to achieve shared goals

A
g

re
em

en
t 

o
n 

sh
ar

ed
 g

o
al

s

• Charisma

• Salesmanship

• Role modeling

• Negotiation

• Role Definition

• Fiat

• Coercion

• Threats • Control Systems

• Hiring and 
Promotion

• Financial 
Incentives

• Transfer Pricing

• Training

• SOPs

• Measurement 
Systems

• Strategic Planning • Apprenticeship

• Democracy
• Tradition

• Rituals

• Vision

• Folklore
• Religion

Best of FriendsHyperopic

MyopicDisjointed
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Practice – Align the Situation to Agreement Matrix

Culture Value Application

46

Dan and his

New Business Model

• Dan asked to pilot new at home business 
model

• Dan’s team and partners struggle to find the 
best way to operationalize the pilot

• Leadership involvement mandates certain 
changes that upset team

• Soon, team members leave due to “loss of 
voice” and refusing to accept mandates
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Culture Value Application

47

Broad
Consensus

Broad
Consensus

• Charisma

• Salesmanship

• Role modeling

• Negotiation

• Role Definition

• Fiat

• Coercion

• Threats • Control Systems

• Hiring and 
Promotion

• Financial 
Incentives

• Transfer Pricing

• Training

• SOPs

• Measurement 
Systems

• Strategic Planning • Apprenticeship

• Democracy
• Tradition

• Rituals

• Vision

• Folklore
• ReligionAgreement on shared goals?

Yes, providing at home care

Agreement on method to 
achieve goals?

No, they are struggling to find the 
right processes to get the pilot 
started

The Agreement Matrix
By Christensen, Marx, and Stevenson

Agreement on how to achieve shared goals

A
g

re
em

en
t 

o
n 

sh
ar

ed
 g

o
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s

Best of FriendsHyperopic

MyopicDisjointed
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Individual Value

48

Business Values Culture Values

Customer Values Individual Values

Cohesive 
Value

46
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Understanding The Individual

Individual Value

49
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Individual Value

50

Trait BehaviorVS
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Individual Value

51

Openness to Experience

Conscientiousness

Extraversion

Agreeableness

Neuroticism

The Big Five Dimensions
By Robert McCrae and Paul Costa
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Individual Value

52

• Follow through
• Get things done
• Responsibility
• Carefulness

• Prepared
• Detail Oriented
• Hardworking
• Dependable

• Organized
• Competence
• Self-discipline
• Deliberation

Conscientiousness

• Impulsive
• Easy-going
• Careless

• Dislikes Structure
• Schedule Adverse
• Messy

• Procrastinates
• Inefficient

Inverse: Lack of Direction
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Individual Value

53

• Cooperation
• Compromise
• Trust
• Relationship Based

• Helpful
• Good Coach
• Compassionate
• Forgiving

• Straightforward
• Warm
• Modest
• Sympathetic

Agreeableness

• Critical
• Insulting
• Belittling

• Lacks Empathy
• Challenging
• Suspicious

• Stubborn
• Demanding

Inverse: Antagonism
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Individual Value

54

• Anxious
• Sensitive
• Moody
• Extreme Stress

• Easily Upset
• Irritable
• Angry
• Hostile

• Moody
• Not Self-Confident
• Shy

Neuroticism

• Secure
• Even-tempered
• Calm

• Relaxed
• Calm Under Stress
• Content

Inverse: Emotional Stability

52
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Individual Value

55

• Curious
• Inventive
• Independent
• Seeks New Things

• Creative
• Intelligent
• Wide Interests
• Artistic

• Excitable
• Different Values
• Imaginative

Openness

• Cautious
• Practical
• Conventional

• Dislikes Change
• Resists New Ideas
• Experience Adverse

• Habitual
• Seeks Routine

Inverse: Closedness
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Individual Value

56

• Outgoing
• Sociable
• Confident
• Dominant

• Friendly
• Warm
• Energetic
• Adventurous

• Enthusiastic
• Thrives With People
• Assertive
• Forceful

Extraversion

• Quiet
• Reserved
• Solitary

• Mindful of Words
• Avoids Spotlight
• Avoids Large Crowds

• Listens
• Thrives alone
• Cold

Inverse: Introversion
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The Big Five Personality Types
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The Big Five

55
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The Big Five Personality Types

58

The Big Five 
Characteristics

Reserved
Personality

Average
Personality

Self-Centered
Personality

Role-Model
Personality
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Average personality types need moral support from the right crowd. However, 
providing details and listening to their concerns goes a long way. They typically are 
not the first to change, but they aren’t the last either. They need someone to believe in 
who aligns with their values and can champion them to success.

The Big Five Personality Types

59

Average

Personality Types

MidConscientiousness

MidAgreeableness

HighNeuroticism

LowOpenness

HighExtraversion

• Like to Associate in Groups
• Follow the Status Quo
• Practical, Conventional, Cautious
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Reserved personality types have a lot of self-doubt. They are agreeable and 
conscientious about others, just don’t expect them to lead the charge. These 
individuals struggle to see the value in change. It will require strong emotional 
support to keep these individuals stable. Small changes over time help move these 
personalities in the right direction because asking them to do too much at once will 
have negative consequences.

The Big Five Personality Types

60

Reserved

Personality Types

MidConscientiousness

MidAgreeableness

LowNeuroticism

LowOpenness

MidExtraversion

• Emotionally Unstable
• Prefers to be alone
• Sensitive, Moody, Cautious

58
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Self-Centered personalities struggle to care about anything else other than what is 
important to them. Their strong values are only likely to change when aligning with 
individuals that see the world through their perspective. These individuals will likely be 
the last to accept change, and they will continue to dislike it. Proceed cautiously and 
do not go it alone when proposing change to these personalities.

Cohesive Value

61

Self-Centered

Personality Types

LowConscientiousness

LowAgreeableness

MidNeuroticism

LowOpenness

HighExtraversion

• Outgoing
• Independent
• Critical, Challenging, Suspicious
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Role Models are incredibly hard working, organized, and compassionate towards 
others. When a Role Model aligns with your idea or vision, expect things to get done 
timely and well. These individuals should be targeted for proposed change first. With 
their tenure and status in the group, they will have the most influence over Average 
and Reserved personalities and can even put Self-Centered personalities in check and 
balance when things get out of control. 

The Big Five Personality Types

62

Role-Model

Personality Types

HighConscientiousness

HighAgreeableness

HighNeuroticism

LowOpenness

HighExtraversion

• Dependable
• Experienced
• Helpful, Trusting, Warm
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The Big Five Personality Types

63

Role-Models

Reserved
Average

Self-Centered

Cohesive 
Value
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Leadership Decision Making Styles

64

Controllers (9%) Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Followers (36%)

Thinkers (11%)

Skeptic (19%)

Charismatics (25%)
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Leadership Decision Making Styles

65

Controllers (9%)
Logical, Unemotional, Sensible, Detail-Oriented, 
Accurate, Analytical
• You need structured and credible arguments 

from Experts
• Buzzwords: Details, Facts, Reason, Logic, Power, 

Handle, Physical, Grab, Keep Them Honest, 
Make Them Pay, Just Do It

Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Followers (36%)

Thinkers (11%)

Skeptic (19%)

Charismatics (25%)
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Leadership Decision Making Styles

66

Controllers (9%)
Logical, Unemotional, Sensible, Detail-Oriented, 
Accurate, Analytical
• You need structured and credible arguments 

from Experts
• Buzzwords: Details, Facts, Reason, Logic, Power, 

Handle, Physical, Grab, Keep Them Honest, 
Make Them Pay, Just Do It

Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Followers (36%)

Thinkers (11%)

Skeptic (19%)
Demanding, disruptive, disagreeable, rebellious
• You need credibility
• Buzzwords: Feel, Grasp, Power, Action, Suspect, 

Trust, Demand, Disrupt

Charismatics (25%)

64

65
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Leadership Decision Making Styles

67

Controllers (9%)
Logical, Unemotional, Sensible, Detail-Oriented, 
Accurate, Analytical
• You need structured and credible arguments 

from Experts
• Buzzwords: Details, Facts, Reason, Logic, Power, 

Handle, Physical, Grab, Keep Them Honest, 
Make Them Pay, Just Do It

Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Followers (36%)
Responsible, Cautious, Brand-Driven, 
Bargain-Conscious
• You need proof others have been 

successful
• Buzzwords: Innovate, Expedite, 

Expertise, Similar to, Previous

Thinkers (11%)

Skeptic (19%)
Demanding, disruptive, disagreeable, rebellious
• You need credibility
• Buzzwords: Feel, Grasp, Power, Action, Suspect, 

Trust, Demand, Disrupt

Charismatics (25%)
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Leadership Decision Making Styles

68

Controllers (9%)
Logical, Unemotional, Sensible, Detail-Oriented, 
Accurate, Analytical
• You need structured and credible arguments 

from Experts
• Buzzwords: Details, Facts, Reason, Logic, Power, 

Handle, Physical, Grab, Keep Them Honest, 
Make Them Pay, Just Do It

Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Followers (36%)
Responsible, Cautious, Brand-Driven, 
Bargain-Conscious
• You need proof others have been 

successful
• Buzzwords: Innovate, Expedite, 

Expertise, Similar to, Previous

Thinkers (11%)

Skeptic (19%)
Demanding, disruptive, disagreeable, rebellious
• You need credibility
• Buzzwords: Feel, Grasp, Power, Action, Suspect, 

Trust, Demand, Disrupt

Charismatics (25%)
Enthusiastic, Captivating, Talkative, Dominant, Persistent
• You need to focus on results. Fight to join in excitement.
• Buzzwords: Results, Proven, Actions, Shows, Watch, Easy, 

Clear, Focus
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Leadership Decision Making Styles

69

Controllers (9%)
Logical, Unemotional, Sensible, Detail-Oriented, 
Accurate, Analytical
• You need structured and credible arguments 

from Experts
• Buzzwords: Details, Facts, Reason, Logic, Power, 

Handle, Physical, Grab, Keep Them Honest, 
Make Them Pay, Just Do It

Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Followers (36%)
Responsible, Cautious, Brand-Driven, 
Bargain-Conscious
• You need proof others have been 

successful
• Buzzwords: Innovate, Expedite, 

Expertise, Similar to, Previous

Thinkers (11%)
Cerebral, Intelligent, Logical, Academic
• You need lots of data available
• Buzzwords: Quality, Academic, Think, 

Numbers, Intelligent, Plan, Expert, Proof

Skeptic (19%)
Demanding, disruptive, disagreeable, rebellious
• You need credibility
• Buzzwords: Feel, Grasp, Power, Action, Suspect, 

Trust, Demand, Disrupt

Charismatics (25%)
Enthusiastic, Captivating, Talkative, Dominant, Persistent
• You need to focus on results. Fight to join in excitement.
• Buzzwords: Results, Proven, Actions, Shows, Watch, Easy, 

Clear, Focus

67
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69
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Practice – Align an Approach to the Situations

Decision Making Application

70

Connie the Nurse Practitioner

• Connie, NP, working as on call support. 
• Focused on preventive medicine
• Wants to implement new solutions that generate 

new revenue
• Jim questions everything, is critical, and allows for 

interruptions in his meetings
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Decision Making Application

71

Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Jim, The Skeptic (19%)
What should Connie Do and how should she present her case?
• Bring credibility and find someone who can endorse and back 

Connie’s plans that Jim trusts
• Connie’s endorser should use words and phrases like:

• “You should act now before you miss out on the 
opportunity.”

• “I suspect if you don’t, there will be negative disruptions.”
• “The experts say, ‘grasping these concepts now will put you 

ahead of demand’ so let’s go!”
• “Jim, as your colleague, these are powerful changes with 

positive results. Here is what we did, how we did it, and our 
results.”

How can she bring all parties together?
• After Jim has agreed to do it, ask the endorser to recommend Jim 

take charge. Connie should share with the endorser that Jim 
should be mindful of each organizations’ culture and leaders' 
decision-making styles
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Practice – Align an Approach to the Situations

Decision Making Application

72

Dr. Jack and Administration

• Dr. Jack wants to address his scheduled 
procedures with medical director (MD) and 
administrator (Admin)

• MD and Dr. Jack don’t get along. MD wants proof 
and things done his way. He is blunt and 
unemotional. 

• Admin seems more concerned with competition 
and competing against their model.

70

71
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Decision Making Application

73

Medical Director, the Controller (9%)
What should Dr. Jack do?
• Bring structure, credible arguments from experts. Plenty of proof.
• Key phrases and words:

• “Others across the nation have grabbed ahold of this 
opportunity. The logical reasonings and details presented 
demonstrate that it’s been successful in other organizations.”

• “We should keep ourselves honest because of the facts in this 
case, we just need to do it.”

• Key phrases and words to avoid:
• “Let’s just do it now?
• “We don’t have time, we need to make a decision about these 

facts, today.”

Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Hospital Administrator, The Follower (36%)
What should Dr. Jack do?
Responsible, Cautious, Brand-Driven, Bargain-Conscious
• You need proof others have been successful
• Key phrases and words:

• “Others across the nation have grabbed ahold of this 
opportunity. The logical reasonings and details presented 
demonstrate that it’s been successful in other 
organizations.”

• “Others have been innovative, and we should be more 
innovative as well, like what these experts have proven.

• Key phrase and words to avoid:
• “We could be the first!”
• “No one else is doing this in the community!”
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Practice – Align an Approach to the Situations

Decision Making Application

74

Sue and the Nursing Director

• Sue is an ICU nurse. She has several ideas for 
change to avoid burnout.

• The Nursing Director (ND) is verbally supportive 
and excited about new ideas, but rarely follows 
through.
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Decision Making Application

75

Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Nurse Director, the Charismatic (25%)
What should Sue do?
• You need to focus on results. Fight to join in excitement.
• Buzzwords: Results, Proven, Actions, Shows, Watch, Easy, Clear, Focus
• Key phrases and words:

• “We need change before there’s any more burnout. The results
yield 55% less quitting.”

• “The science shows improvement by 15%. If we act now, we 
could easily prove the same.”

• “Watch what happens after we implement change. If we focus, 
we could see the same thing here.”

• Key phrases and words to avoid:
Avoid being satisfied with excitement and verbal commitment. For 
example:
• “Let’s do it. I’m looking forward to what you had to say.” – Nurse 

Director
• “Thank you. I knew you would see what I see.” – Sue
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Customer Value

76

Business Values Culture Values

Customer Values Individual Values

Cohesive 
Value
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Customer Value

77

Paying 
Customer

Process 
Owners

Supportive 
External 

Influencers

Supportive
Internal 

Roles

Decision Makers

Influencers

External Internal
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The Four Paying Customer Personality Types

Customer Value

78

Analytical

Amiable Driver

Expressive

76

77

78
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The Analytic

Customer Value

79

• Looking for details

• Facts and Figures

• Research

• Deeper Context

• Logical Thinking
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The Amiable

Customer Value

80

• Respectful

• Sociable

• Trustworthy

• Good Listeners

• Relationships

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

The Expressive

Customer Value

81

• Creative Side

• Relationships
• Concerned for 

welfare of those 
affected by choices

• Fast Decisionmakers

79
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The Driver

Customer Value

82

• Self-centered

• Opinionated

• Goal-Oriented

• Quick Answers

• Fast Decisionmakers
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Internal vs External Influential Customers

Internal vs External Influential Customers

83

Insurance
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EngineeringNutrition
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Provider Organization

Provider-Sponsored Suppliers

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

External Customers

Internal vs External Influential Customers

84

Ask Questions!

• How may I help?
• How are you doing?
• Is there something I can do for you?
• How can I make your day better

Take Action!

• Commit immediately to a solution
• One problem at a time
• Keep addressing new problems
• Don’t take on problems you cannot 

control

82

83

84



Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.
29

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

External Customers

Internal vs External Influential Customers

85
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Internal Customers

Internal vs External Influential Customers

86
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Internal vs External Influential Customers
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Internal and External Customers

Internal vs External Influential Customers

88
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How to Improve Your Situation

Problem Statement

89
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Problem Statement

90

Problem Statement: Questions to Answer

Where is the 
Problem?

Location

Service line(s)
Customer Type

When did the 
problem 
happen?

Dates

Durations 

Who was 
impacted?

Departments

Areas 
Processes

Stakeholder

What are the 
Costs?

Revenue Loss

Expense Increase
Poor Quality

Bad Service

88
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Problem Statement

Problem Statement

In Jan 2022, our ED had 1,211 patients leave before being seen 

due to an average wait time of 184 minutes. This resulted in 

$1.8M of lost patient revenue. If these high wait times continue, 

the hospital may experience a loss of $22M in patient revenue in 

2022.
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Problem Statement

Problem Statement

In Jan 2022, our ED had 1,211 patients leave before being seen 

due to an average wait time of 184 minutes. This resulted in 

$1.8M of lost patient revenue. If these high wait times continue, 

the hospital may experience a loss of $22M in patient revenue in 

2022.

Time/Duration

Severity of Problem

Reason to Prevent

Location Problem Description
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Problem Statement

Front Line Problem Statement

Last month, I heard over 1,000 patients left the ED before being 

seen. They were waiting over two and a half hours. I asked Steve 

to look into it and he said they’re leaving during our shift. Dr. 

Jones is livid and wants to speak with all of us. I think we need to 

do something before heads start rolling.
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Problem Statement

94

Problem Statement: Questions to Answer

What 
Matters to 
Audience?

Culture Values

Personal Values
Decision-Making 

Styles

Where is the 
Problem?

Location

Service line(s)
Customer Type

When did 
the problem 

happen?

Dates

Durations 

Who was 
impacted?

Departments

Areas 
Processes

Stakeholder

What are 
the Costs?

Revenue Loss

Expense Increase
Poor Quality

Bad Service
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Stakeholder Analysis Part 1

95

Problem Statement

Stakeholder Analysis
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Stakeholder Analysis Part 1

96

Stakeholder Analysis

1. List All Relevant Stakeholders

• External
• Primary – Patient
• Patient’s Family
• Insurance Companies
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Stakeholder Analysis Part 1

97

Stakeholder Analysis

1. List All Relevant Stakeholders

• Internal
• Influential
• Obvious
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Stakeholder Analysis Part 1

98

Strongly 
For

Somewhat 
For

NeutralSomewhat 
Against

Strongly 
Against

Decision-
maker’s 
Style

Culture 
Tools

Culture 
Type

Stakeholder 
Type

Name

FollowerTraditionCultureInt-DecisionMD Dir.

FollowerTraditionCultureInt-DecisionAdmin

ThinkerTraditionCultureInt-Influen.Phys 1

ControllerTraditionCultureInt-Influen.Phys 2

N/ASOPsMngmtInt-Influen.Sup 1

N/ASOPsMngmtInt-Influen.Sup 2

N/ASOPsMngmtInt-Influen.Sup 3

N/ASOPsMngmtInt-Influen.Nurse 1

N/AVisionLdrshpInt-Influen.Nurse 2

N/ACharismaLdrshpInt-Influen.Nurse 3

N/AVisionCultureInt-Influen.Clerk 1

N/ATraditionCultureInt-Influen.Clerk 2

Current State (X) to Future State (O)
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Stakeholder Analysis Part 1

99

Strongly 
For

Somewhat 
For

NeutralSomewhat 
Against

Strongly 
Against

Decision-
maker’s 
Style

Culture 
Tools

Culture 
Type

Stakeholder 
Type

Name

XFollowerTraditionCultureInt-DecisionMD Dir.

XFollowerTraditionCultureInt-DecisionAdmin

XThinkerTraditionCultureInt-Influen.Phys 1

XControllerTraditionCultureInt-Influen.Phys 2

XN/ASOPsMngmtInt-Influen.Sup 1

XN/ASOPsMngmtInt-Influen.Sup 2

XN/ASOPsMngmtInt-Influen.Sup 3

XN/ASOPsMngmtInt-Influen.Nurse 1

XN/AVisionLdrshpInt-Influen.Nurse 2

XN/ACharismaLdrshpInt-Influen.Nurse 3

XN/AVisionCultureInt-Influen.Clerk 1

XN/ATraditionCultureInt-Influen.Clerk 2

Current State (X) to Future State (O)
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Stakeholder Analysis Part 1

100

Strongly 
For

Somewhat 
For

NeutralSomewhat 
Against

Strongly 
Against

Decision-
maker’s 
Style

Culture 
Tools

Culture 
Type

Stakeholder 
Type

Name

OXFollowerTraditionCultureInt-DecisionMD Dir.

OXFollowerTraditionCultureInt-DecisionAdmin

OXThinkerTraditionCultureInt-Influen.Phys 1

OXControllerTraditionCultureInt-Influen.Phys 2

OXN/ASOPsMngmtInt-Influen.Sup 1

OXN/ASOPsMngmtInt-Influen.Sup 2

OXN/ASOPsMngmtInt-Influen.Sup 3

OXN/ASOPsMngmtInt-Influen.Nurse 1

OXN/AVisionLdrshpInt-Influen.Nurse 2

OXN/ACharismaLdrshpInt-Influen.Nurse 3

OXN/AVisionCultureInt-Influen.Clerk 1

OXN/ATraditionCultureInt-Influen.Clerk 2

Current State (X) to Future State (O)
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Stakeholder Analysis Part 2

101

Strongly 
For

Somewhat 
For

NeutralSomewhat 
Against

Strongly 
Against

NotesDecision-
maker’s 
Style

Personality 
Type

Name

OXBuild Support FollowerReservedMD Dir.

OXGain Support FirstFollowerRole ModelAdmin

OXGain Support FirstThinkerRole ModelPhys 1

OXLimit InteractionControllerSelf-CenteredPhys 2

OXGain Support FirstN/ARole ModelSup 1

OXGain Support SecondN/AAverageSup 2

OXGain Support SecondN/AAverageSup 3

OXBuild SupportN/AReservedNurse 1

OXLimit InteractionN/ASelf-CenteredNurse 2

OXLimit InteractionN/ASelf-CenteredNurse 3

OXGain Support SecondN/AAverageClerk 1

OXGain Support SecondN/AAverageClerk 2

Current State (X) to Future State (O)
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Conclusion

Cohesive Value Conclusion
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Purpose:
To introduce the learner to the fundamental components of Lean Six Sigma.

Objectives:
• Define and describe Lean and Six Sigma including the development of 

process control and continuous process improvement
• Discuss the origin of Lean Six Sigma (LSS)
• Introduce the application and importance of LSS in industries today

Outcomes:
By the end of this lesson, the learner will be able to:

• Successfully complete the section quiz as evidenced by a minimum score of 80%.

Lean Six Sigma Introduction
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LEAN + SIX SIGMA = LEAN SIX SIGMA

What is Lean Six Sigma?
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Lean is one big waste 
removal machine. 

Lean

Lean Introduction
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Eliminate Waste & Create Value

Lean Thinking

• Stakeholder Management

• Capacity Enhancement

• Continuous Improvement

• Cost Reduction

• Stakeholder Management

• Capacity Enhancement

• Continuous Improvement

• Cost Reduction

• Quality Insight

• Customer Focused

• Holistic Solutions

• Empowering Change

• Quality Insight

• Customer Focused

• Holistic Solutions

• Empowering Change

Lean Introduction
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IMPROVEMENT ISN’T OPTIONAL IN HEALTHCARE.

Innovate by:

• Removing Waste

• Managing resources to improve value

• Finding better ways to perform

Lean Introduction
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LEAN THINKING:
A required skill for
effective leadership.

Leadership is 
everything & 
Leadership starts 
with…you.

Lean Introduction
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Lean History

Lean Evolution

KEY:

1800

Eli Whitney
•Interchangable Parts

1911

Frederick Taylor
•Standardization, Time Study
•Worker: Management Dichotomy

1912

Frank Gilbreth
•Motion Study

1913

Henry Ford
•Assemby & Flow Lines
•Manufacturing Strategy

1988

Taiichi Ohno

Shigeo Shingo
•Toyota Production System
•Just-in-Time
•Stockless Production

1990

James Womack
•Lean Manufacturing
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Lean History

110

Henry Ford contributed many innovative business
practices. Thanks to his Lean thinking, he was the first to
build his River Rouge factory around a continuously
moving assembly line. This resulted in faster car
production, which led to greater profits for Ford as he
outperformed his competitors. However, in 1910 Henry
Ford faced a new challenge…variation. Variation in
service slows down workflow and Henry Ford felt the
financial pressures of creating variation when his
customers wanted more than just a black automobile.

1910
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Lean History

Toyota is a major company today thanks in part to Taiichi
Ohno’s Lean Thinking. Toyota faced a serious challenge
in combating new variation demands. In addition to
color, customers wanted different models. Taiichi
partnered with Shigeo Shingo to implement Rapid (or
Quick) Changeover, or Single Minute Exchange of Die
(SMED), which allows rapid changing over one mode of
production to another. Taiichi also identified that he
could avoid waste if he waited to produce a car when
inventories ran low, contrary to Ford’s massive
production theory. Don’t waste precious supplies by
over producing. Think of a grocery store, as Ohno did.
Supplies are ordered only after inventory runs low.

1940-1950

109

110

111



Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.
38

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

• Value – Act on what’s important to the customer 
of the process

• Value Stream – Understand which steps in the 
process add value, and which don’t.

• Flow – Keep the work moving at all times and 
eliminate waste that creates delay.

• Pull – Avoid making more or ordering more 
inputs for customer demand you don’t have.

• Strive for Perfection – There is no optimum level 
of performance; just a continuous pursuit for 
improvement.

Lean History

James P. Womack
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1800

Carl Gauss
•Normal Distribution

1920

Walter Shewhart
•The Father of Quality Control

1920

D. Edwards Deming
•PDCA

1980

W Edwards Deming

Joseph Juran Ishikawa
•SPC
•TQM

1987

Bill Smith
•6σ

Six Sigma History
KEY:

6σ Evolution
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Six Sigma History
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In 1809, Carl Gauss first utilized 

the normal distribution to 

explain errors in astronomy. 

During the 19th century, his 

distribution explanation was 

applied extensively in applied 

probability statistics.

Carl Friedrich Gauss 6σ

Six Sigma History
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Six Sigma History

In the 1920's, he 
established the underlying 
statistical foundation for 
six sigma principles, 
mainly that processes
require correction when 
they are three six sigma 
levels from the mean.

Walter Shewhart
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Six Sigma History

117

We measure the things that matter to 

us, known as production output, 

against time to see how changes in 

process effect production output, 

allowing leaders to articulate the 

seriousness of a problem and track 

potential variations in operations that 

could lead to problems, or defects.

6σ
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Six Sigma History

Plan

DoCheck

Act Define

Measure

AnalyzeImprove

Control

His work on the 1940 U.S 
Census is still widely used 
today, but his major 
contributions to Six Sigma 
reside in his work in the 
1970's and 1980's creating 
the PDCA approach to 
improvement. PDCA later 
evolved to DMAIC.

W. Edwards Deming
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Existing Processes: DMAIC New Processes: DMADV

Six Sigma History

Define

Measure

AnalyzeImprove

Control 6σ

Define

Measure

AnalyzeDesign

Verify 6σ
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Six Sigma History

120

Motorola pushed themselves 
to achieve a 6-sigma defect 
reduction level. This resulted 
in a $16B improvement over 
12 years

Motorola
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Lean Six Sigma History

In the 1990's, he 
combined the Toyota Lean 
principles with the 
Motorola Six Sigma 
methodologies to 
contribute to the Lean Six 
Sigma transformation.

Michael George
Toyota

Lean
Motorola

6σ

Define

Measure

AnalyzeImprove

Control Lean
6σ
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Lean Six Sigma History

In 2019, Magnified Learning 
added change and project 
management philosophies to 
Lean Six Sigma process 
improvement, creating 
Cohesive Value Transformation 
problem solving

Magnified Learning

V
Value

T
Transformation

C
Cohesion

Six
Sigma
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Lean Six Sigma History

Lean Six Sigma Belts 
What do they mean?

Yellow Belt

Green Belt

Black Belt

Clinicians

Front-Line Workers

Process Owners

Consultants

Corporate Processes

Coaching

Master 
Black Belt
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Putting Six Sigma 
to Work

Six Sigma Level Yield
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To determine a sigma levels’ yield, use 
the following Sigma Level Yield 
equation

Yield = [
# ୭୤ ୓୮୮୭୰୲୳୬୧୲୧ୣୱ ି # ୭୤ ୈୣ୤ୣୡ୲ୱ

# ୭୤ ୓୮୮୭୰୲୳୬୧୲୧ୣୱ
] X 100

Finding Sigma 
Level Yield

Six Sigma Level Yield
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Six Sigma Level Yield

DPMOSigmaYieldDPMOSigmaYieldDPMOSigmaYield

3080002.069.262104.099.3793.46.099.99966

3440001.965.681903.999.18155.999.9995

3820001.861.8107003.898.9385.899.9992

4200001.758139003.798.61105.799.999

4600001.654178003.698.22205.699.998

5000001.550227003.597.73305.599.997

5400001.446287003.497.13405.499.996

5700001.343359003.396.41705.399.993

6100001.239446003.295.541005.299.99

6500001.135548003.194.521505.199.985

6900001.031668003.093.322305.099.977

7200000.928808002.991.923304.999.967

7500000.825968002.890.324804.899.952

7800000.7221150002.788.56804.799.932

8100000.6191350002.686.59604.699.904

8400000.5161580002.584.213504.599.865

8600000.4141840002.481.618604.499.814

8800000.3122120002.378.825504.399.745

9000000.2102420002.275.834604.299.654

9200000.182740002.172.646604.199.534
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At Regional One Hospital, 4,000,000 procedures were performed in 2021. It is 
estimated that each surgical cart opened in error produces $200 worth of 
waste.

What would be Regional One’s cost of performing procedures 
under each sigma level of defects?

Six Sigma Level Yield Application

Total Cost (at 
$200 per error)

Estimated Surgical 
Cart Defects

YieldDefects per Million 
Opportunities

$ 2,72013.699.99966%3.4Six Sigma

$ 184,00092099.977%233Five Sigma

$ 4,960,00024,80099.38%6200Four Sigma

$ 53,440,000267,20093.32%66,800Three Sigma

$ 246,800,0001,234,00069.15%308,000Two Sigma

$ 553,200,0002,766,00030.85%690,000One Sigma
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OverallRegion CRegion BRegion A

28,000,0003,000,0005,000,00020,000,000Opportunities

5,125,00025,000100,0005,000,000Defects

OverallRegion CRegion BRegion AYield

XXXX99.99966%Six Sigma

XXXX99.977%Five Sigma

XXXX99.38%Four Sigma

X99.1667%98%X93.32%Three Sigma

81.696%XX75%69.15%Two Sigma

XXXX30.85%One Sigma

Answer Key

Key Facts

Six Sigma Level Yield Application
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Lean Six 
Sigma

Lean Six Sigma In Practice

Experience might say a process isn’t 
working.

Intuition might guide you to believe a 
certain change could improve output.

Lean Six Sigma tools help 
organizations validate those 
assumptions.
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Lean Six Sigma In Practice

Implementing a new idea, 
system, or product with a 
select group of people or 
processes in as controlled an 
environment as possible to 
reduce the risks and costs 
inherent in launching an 
unproven product or system to 
a widespread audience.

Beta Testing Without Lean Six Sigma

Increased Risk because the success of the 
idea is weighed after implementation; 
problems are addressed after they’ve 
already impacted products or processes in 
some way in the present or the future

Beta Testing With Lean Six Sigma

Decreased Risk because the idea or change 
in question goes through rigorous analysis 
and data testing first further reducing costly 
waste & errors.

Beta Testing
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Lean Six Sigma In Practice

Identify Problems

Validate Assumptions

Brainstorm Solutions

Plan for Implementation

Avoid Unintended Consequences

Define

Measure

AnalyzeImprove

Control Lean
6σ
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Applying Lean Six Sigma Knowledge

132

130
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Applying Lean Six Sigma Knowledge

Common Six Sigma Principles:
• Customer Focused Improvement

Benefits
• Offer additional features customers want 

and are willing to pay for
• Prioritize product development to 

meeting current needs
• Understand changing trends in the 

market
• Identify areas of concern
• Prioritize work around challenges based 

on how customers perceive various 
problems or issues

• Test solutions and ideas before investing 
time and money in them
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Applying Lean Six Sigma Knowledge

Common Six Sigma Principles:
• Customer Focused Improvement

• Waste Removal

Benefits
• Improved dashboard reporting and 

cultural awareness around opportunities.
• Empowers individuals to act now, not 

wait to be told what to do.
• Develops a culture of empirical decision 

making and moves away from hearsay, 
gossip, and finger pointing to create 
awareness for change.
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Applying Lean Six Sigma Knowledge

Common Six Sigma Principles:
• Customer Focused Improvement

• Waste Removal
• Value Stream Mapping

Benefits
• Illuminates the organization on current 

day to day operations. 
• Identifies waste in process(es).
• Becomes a standard operating 

procedure for training, auditing, etc.

133
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Applying Lean Six Sigma Knowledge

Common Six Sigma Principles:
• Customer Focused Improvement

• Waste Removal
• Value Stream Mapping
• Empowering and Enabling 

Talent

Benefits
• Reduced variation brings simpler, more 

predictable outcomes and expenses.
• Waste reduction requires understanding 

both business and process waste types.
• Through improvement, organizations 

experience many financial, quality, 
services, and performance benefits.
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Applying Lean Six Sigma Knowledge

Common Six Sigma Principles:
• Customer Focused Improvement

• Waste Removal
• Value Stream Mapping
• Empowering and Enabling Talent

• Controlling the Process

Benefits
• Able to make timely change and adapt 

quickly with more control in processes
• Focused approach to assigning control 

and holding others accountable to what 
they do control

• Creating a safe haven for best practice 
exploration without emotionally complex 
debates and bias
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• Lack of Resources or Knowledge
• Lack of Support
• Poor Project Execution

• Poor Data Management
• Concerns About Applying 

Principles in Specific Industry

Applying Lean Six Sigma Knowledge

Cultural Challenges 
of Implementing 

Six Sigma
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Summary

• Lean Thinking

• Waste Reduction

• Statistical Variation

• Defect Removal

• Six Sigma Levels

• DMAIC Approach

• Combining Lean 

and Six Sigma 

Principles

• Multi-Industry 

Approach

• Organizational 

Transformation

• Cultural Acceptance

• Stronger 

Leadership

• Empowered 

Employees

Lean Six Sigma Lean Six Sigma Applying 6σ
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Purpose:
To introduce the learner to the fundamental components of 
Transformative Cohesion through Lean philosophies.

Objectives:
• Understand the elements of Transformative Cohesion from Lean 

Principles
• Understand Lean Waste in processes
• Introduce tools and techniques that help eliminate waste

Outcomes:
By the end of this lesson, the learner will be able to:

• Successfully complete the unit quiz as evidenced by a minimum score of 80%.

Cohesive Value

140
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Lean Principles in Front-Line Operations

Transformative Cohesion (TC)

141
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V
Value

T
Transform

Transformative Cohesion Intro

142

C
Cohesion

Gap

Gap

“Addressing Transformation Gaps is 
all about applying Lean Six Sigma 

tools, techniques, and methodologies 
to improving business value”

- Jared Stanger, Founder Magnified Learning
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Lean Intro

143

1. Waste Elimination

2. Lifestyle Habits

3. Service Focused 
Operations

What is Lean?
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Lean Intro

Value Add Value Add Value Add Non-Value 
Add

Non-Value 
Add Value AddStart End

Each process step is considered either
value added or non-value added to the customer.

In healthcare, we seek to reduce those non-value add steps 
through correction and innovation.
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Lean Intro

145

Patient Recovery

Pain Management

Affordable Price

Timely Service

Sustainable Cost

Community Value

Stakeholder Goals
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Process

Tasks taken in a 
specific order to 

produce a good or 
service. 

Intro to Process Mapping

Best Used For…DefinitionProcess 
Map Type

Planning new projects, 
documenting company 

processes, solving issues, 
helping teams 

communicate ideas

The simplest of 
diagrams to map 

macro steps

Basic 
Flow 
Chart
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Basic Flow Chart Shapes

Intro to Process Mapping

StepShape
Process Step. This visual represents the task being performed to 
produce a specific good or service. It requires an input to initiative the 
task and results by pushing the product or service to the next step or 
final product. Right Angled Rectangle

Decision. During a process, a decision may need to be made in order to 
proceed to the next appropriate step. Therefore, a diamond is used 
when a question needs answered before moving on.

Diamond

Start or End. Either a circle or this rounded off rectangle represents the 
start or end of a process map. 

Start/End

Produced Data or Information. The trapezoid represents when data or 
information is produced from a process step. This is a key activity when 
the use of software is required in a process and that information is 
pushed and initiates another process step.Trapezoid
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Intro to Process Mapping

148

Start A B

E

C D

F End

YES

NO

Decision
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Anatomy of Process Value

Start Admit 
Patient

Pre-
Register

Prep 
Patient

Begin 
Procedure

End 
Procedure

Wake 
Patient

Patient 
Recovery EndDischarge

Patient Forms 
Filled Out

Authorization 
Granted

Schedule 
Procedure

Patient Care 
Arrangements

Patient Fills 
Out More 

Forms

Co Pay

Patient 
Follow-up Alert Staff

Doctor 
Reviews 

Casework

Patient 
Dresses Down

Patient 
Transported

Patient Put 
Under

Procedure 
Review

Room 
Prepped

Patient Enters

Patient 
Opened Up

Procedure 
End

Patient 
Closed Up

Patient 
Transported

Procedure 
Begin

Room 
Cleaned

Patient Taken 
off Anesthesia

Patient 
Monitored

Patient 
Wakes

Patient 
Stabilized

Patient 
Transported

Patient Cared 
For

Case 
Reviewed

Patient 
Recovers

Patient 
Prepped for 
Discharge

Patient 
Rounding

Caregiver 
Receives 
Patient

Follow Up 
Appointment 

Scheduled

Macro Process Steps

Micro 
Process
Steps

Admit Patient
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In process improvement, it is 
important to identify and 

differentiate the value add from 
the non-value add activities. 

Value Added (VA) Tasks: What the 
customer wants

Non-Value Added (NVA) Tasks: All 
other steps

1. Essential Non-Value Add 
Tasks: Have to keep

2. Non-essential Non-Value 
Add Tasks: Remove

Anatomy of 
Process Value

Anatomy of Process Value

Start

148

149

150



Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.
51

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Anatomy of Process Value

151

Values – Voice of The Customer

Decision-
maker’s 
Style

Culture 
Tools

Culture 
Type

Stakeholder 
Type

Name

Cure/Health, Affordable Care, Timely CareVariousN/AN/AExt-DecisionPatient

Positive Outcomes, Claim Paperwork, Prior AuthorizationVariousN/AN/AExt-DecisionPayor

Cure/Health, Timely Care, FlexibilityVariousN/AN/AExt-InfluencerCaregiver

Healthy Culture, Staff, Patients, ProfitsSupportSOPsMang.Int-InfluencerDr. A

Healthy Culture, Patients, ProfitsSupportKIPsMang.Int-InfluencerDr. B

Authority, Leadership Role, Primary Decision MakerControlKPIsMang.Int-DecisionDr. C

Patients, ProfitsFollowerKPIsMang.Int-DecisionDr. D

Healthy Culture, Profits, StaffSkepticKPIsMang.Int-DecisionAdmin

Staff, Resources, Fair Compensation, Good BenefitsN/ASOPsMang.Int-InfluencerNurse 1

Staff, Resources, Fair Compensation, Good BenefitsControlSOPsMang.Int-DecisionNurse 2

Provide Care, Fair CompensationN/ASOPsMang.Int-InfluencerNurse 3

Fair CompensationN/ASOPsMang.Int-InfluencerNurse 4
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Label which steps are Value Add…what is the patient 
paying for?

Anatomy of Process Value

Start Admit 
Patient

Pre-
Register

Prep 
Patient

Begin 
Procedure

End 
Procedure

Wake 
Patient

Patient 
Recovery EndDischarge

Patient Forms 
Filled Out

Authorization 
Granted

Schedule 
Procedure

Patient Care 
Arrangements

Patient Fills 
Out More 

Forms

Co Pay

Patient 
Follow-up Alert Staff

Doctor 
Reviews 

Casework

Patient 
Dresses Down

Patient 
Transported

Patient Put 
Under

Procedure 
Review

Room 
Prepped

Patient Enters

Patient 
Opened Up

Procedure 
End

Patient 
Closed Up

Patient 
Transported

Procedure 
Begin

Room 
Cleaned

Patient Taken 
off Anesthesia

Patient 
Monitored

Patient 
Wakes

Patient 
Stabilized

Patient 
Transported

Patient Cared 
For

Case 
Reviewed

Patient 
Recovers

Patient 
Prepped for 
Discharge

Patient 
Rounding

Caregiver 
Receives 
Patient

Follow Up 
Appointment 

Scheduled

Macro Process Steps

Micro 
Process
Steps

Admit Patient
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Label which steps are Value Add…what is the patient 
paying for?

Anatomy of Process Value

Start Admit 
Patient

Pre-
Register

Prep 
Patient

Begin 
Procedure

End 
Procedure

Wake 
Patient

Patient 
Recovery EndDischarge

Patient Forms 
Filled Out

Authorization 
Granted

Schedule 
Procedure

Patient Care 
Arrangements

Patient Fills 
Out More 

Forms

Co Pay

Patient 
Follow-up Alert Staff

Doctor 
Reviews 

Casework

Patient 
Dresses Down

Patient 
Transported

Patient Put 
Under

Procedure 
Review

Room 
Prepped

Patient Enters

Patient 
Opened Up

Procedure 
End

Patient 
Closed Up

Patient 
Transported

Procedure 
Begin

Room 
Cleaned

Patient Taken 
off Anesthesia

Patient 
Monitored

Patient 
Wakes

Patient 
Stabilized

Patient 
Transported

Patient Cared 
For

Case 
Reviewed

Patient 
Recovers

Patient 
Prepped for 
Discharge

Patient 
Rounding

Caregiver 
Receives 
Patient

Follow Up 
Appointment 

Scheduled

Macro Process Steps

Micro 
Process
Steps

Admit Patient

VA Patients seek care to feel better. Everything else is NVA to them. Not uncommon for majority of process steps to be 
NVA in healthcare. This means there is tremendous opportunity for healthcare improvement.
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Anatomy of Process Value

• Process Outputs
• Internal Stakeholders
• Business Goals
• Politics
• Constraints
• External Suppliers

Context

• Demand
• Expected Outcomes
• Service Levels
• Experience
• Pricing
• Access/Location

Customer

• Laws
• Policies
• Rules
• Regulations
• Budget
• Competition

Expectations

Remember these three things?
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Extra-Processing, 
Unbalanced 
Effort for Value

Motion

Inventory Transportation

Talent

Waiting

OverproductionDefects

8 TYPES 
OF 

WASTE

Waste in Front Line Operations

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Why It MattersTranslation or MeaningAbbreviation

Lose productivity. Low productivity can lead to individual 
performance and HR issues. Also dissatisfied customers.WaitingW

Lose storage space. Increased risk on making goods/services 
that you cannot sellOverproductionO

Lose material and time. Dissatisfied CustomersRejects or DefectsR

Lose opportunity and results. Although employees and 
customers are “busy”, extra motion does not yield more resultsMotionM

Similar to motion, extra steps doesn’t yield more output, just 
increases costs and decreases throughputProcessingP

Increase risk of not using excess material, lost storage space, 
and leads to overproduction of goodsInventoryI

Waste time, resources, and costs when unnecessarily 
transporting products and materialsTransportationT

Underutilizing people's talents, skills, and knowledge leads to 
lost opportunities for growth and continuous improvementTalentT

Waste in Front Line Operations

Types of Waste in Front Line Operations
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Lean Waste - Waiting

1. https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2720917
2. Canadian Institute for Health Information. How Canada Compares: Results from The Commonwealth 
Fund’s 2016 International Health Policy Survey of Adults in 11 Countries – Accessible Report. Ottawa, 
Ontario: Canadian Institute for Health Information; 2016

2
Waiting

• Poor Satisfaction

• Unnecessary Costs

• Poor Productivity
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Lean Waste - Waiting

158

Step 1 Step 2 Step 3 Step 4 
Bottleneck

Start End

1 Minute 1 Minute 1 Minute

4 Minutes

Patient Flow

Bottlenecks
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Lean Waste - Waiting

159

Step 1 Step 2 Step 3 Step 4Start End

4 Minutes 3 Minutes 3 Minutes 3 Minutes

1 Minute0 Minutes 1 Minute 1 Minute

3 minutes idle labor + 3 minutes idle equipment per 4-minute operation pace = 

2,160 idle minutes per day

Patient 
Side

Provider 
Side

Idle Time
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Waste - Overproduction

Overproduction

Large Batch Size Unreliable 
Processes

Unstable 
Schedules

Unbalanced Cells 
or Departments

Inaccurate 
Forecast
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Waste - Overproduction

161

https://www.hcup-us.ahrq.gov/reports/statbriefs/sb246-Geographic-Variation-
Hospital-Stays.jsp
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Waste - Overproduction

162

Evidence of Overuse of Medical 
Services Around the World, (NIH, 2017)

By Brownlee, Chalkidou, et al.

“Overuse, which Chassin and Galvin defined as the
provision of medical services for which the potential for
harm exceeds the potential for benefit, is increasingly
recognized around the world…In the United States,
estimates of spending on overuse…range from 6%-9%
of total healthcare spending, [with] Medicare spending on
overuse closer to 29%”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5708862/
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Waste - Overproduction

163

Overscheduling
• Rushes Clinicians
• Decreases Patient 

Satisfaction
• Increases Risk for 

Medical Errors
• Damages Reputation
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Defects / 
Rejects

Waste – Rejects/Defects

164

Input Process Output

Raw 
Goods or 
Services

Value
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Waste – Rejects/Defects

Source: https://compliancy-group.com/2021-cost-of-healthcare-data-
breach/#:~:text=The%202021%20cost%20of%20healthcare,2020's%20average%20of%20%247.13%20million.

Rejects (Defects)

• Take the form of 
both tangible and 
intangible goods 
and services.

• Measured in cost of 
time, resources, and 
litigation.

• Quality and 
customer satisfaction 
decrease as a result 
of large amounts of 
defects in a good or 
service.
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Waste – Rejects/Defects

166
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Waste – Motion 

Before After

Motion – waste in excessive or unnecessary resource 
(people) movement
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Waste – Overprocessing 

Overprocessing 
Supplies

Overprocessing 
Information

Overprocessing
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Waste – Overprocessing 

169

Current Process

Competitor’s ProcessLess Steps
Less Costs
Less Time

Better Service
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Waste - Inventory

Inventory
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Waste - Inventory
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Waste - Inventory

172

Schedules

ProductionOrders

To Do
• Task
• Task
• Task
• Task

In 
Progress
• Task
• Task
• Task

Done
• Task
• Task

Kanban 
Board

Just-in-Time (JIT)
PAR Inventory 
Management
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Waste - Transportation
Transportation
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Waste - Talent

Talent
• Clear Roles
• Purpose
• Top of License 

Performance
• Value Focused
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Waste - Talent

175

Clear Roles and Responsibilities

Understanding of Tasks

Trust and Culture
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Waste – Summary Table
How to EliminateWhy It MattersTranslation or 

Meaning
Abbreviation

Reduce variation in processes, 
address bottlenecks

Lose productivity. Low productivity can lead to 
individual performance and HR issues. Also dissatisfied 
customers.

WaitingW

Apply Pull philosophy, only 
take what you need, when you 
need it

Lose storage space. Increased risk on making 
goods/services that you cannot sellOverproductionO

Partner with Green or Black 
Belt

Lose material and time. Dissatisfied CustomersRejects or DefectsR

Bring resources closer 
together, consolidate tasks 
into area

Lose opportunity and results. Although employees and 
customers are “busy”, extra motion does not yield more 
results

MotionM

Simplify the complex into less 
steps or fewer tasks

Similar to motion, extra steps doesn’t yield more output, 
just increases costs and decreases throughputProcessingP

Apply 5S, keep things 
organized and purposeful

Increase risk of not using excess material, lost storage 
space, and leads to overproduction of goodsInventoryI

Just In Time (JIT) Operations
Process Streamlining

Waste time, resources, and costs when unnecessarily 
transporting products and materialsTransportationT

Process Streamlining – Swim 
Lane
Roles/Responsibilities

Underutilizing people's talents, skills, and knowledge 
leads to lost opportunities for growth and continuous 
improvement

TalentT
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Lean Tools for Front Lines
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Performing Waste Audit
Planning:

1. Gather Resources
2. Review Current 

Performance

Assessing:
3. Culture and Individuals
4. Shadow Process Steps

Waste Auditing

178
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Waste Auditing

179

QUESTIONSWORMPITT
Is there waiting in the process? If so, who is waiting? What is downstream impact?Waiting

Is anything overproduced? If so, what is being overproduced? Can it be stored and reused 
later? What is causing overproduction? Who authorizes overproduction?

Overproduction

Poor outcomes from the process? What are they and how are they measured? Who is 
responsible for outcomes?

Rejects

Who or what is in motion? How often? Does motion perform circular or cyclical or linear 
motion patterns? Are theyjustified or reasonable?

Motion

Are there confusing, excessive, or extra steps? Can they be eliminated?Processing

Is inventory involved in the process? If yes, how is inventory managed? How often does 
inventory go missing and expire?

Inventory

Is anything being transported? If so, how often and what? Do the costs of transporting 
justify the service/quality expectations? Are things lost in transportation? Do items arrive 
late?

Transportation

Are there distinct roles and responsibilities defined in the workplace? Do roles and 
responsibilities match individual’s skillset, licensure, and values? Are roles fulfilling?

Talent
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Waste Auditing

180

Performing Waste Audit
Planning:

1. Gather Resources
2. Review Current 

Performance
Assessing:

3. Culture and Individuals
4. Shadow Process Steps

Reporting:
5. Quantify Results
6. Create Problem Statement
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Organizational Transformation

5S
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5S

Sort Straight Shine Standardize Sustain

Phase 1
1. All items or materials in 

workspace are reviewed:
• Tag all items red that are to 

be discarded due to 
expiration date

• Tag all items yellow that are 
to be recycled or donated

• Tag all items blue that are to 
be sold

• Tag all items green that are to 
stay

2. Remove unneeded items 
appropriately

5S Organizational Transformation
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5S

Sort Straight Shine Standardize Sustain

Phase 1
1. All items or materials in 

workspace are reviewed:
• Tag all items red that are to 

be discarded due to 
expiration date

• Tag all items yellow that are 
to be recycled or donated

• Tag all items blue that are to 
be sold

• Tag all items green that are to 
stay

2. Remove unneeded items 
appropriately

Phase 2
1. Organize items or material 

into groups of likeness

2. Review storage space and 
overall real estate

3. Plan out best location for 
items or materials based on 
usage rate 

• Items and materials with 
unique, fixed dimensions, place 
first 

• Higher usage, most convenient 
locations, place next 

• Lower usage, most 
inconvenient location, place 
last

4. Label all areas
• Material locations labelled
• Unique, items taped off where 

located when not in use
• Don’t over label obvious items

5S Organizational Transformation
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5S

Sort Straight Shine Standardize Sustain

Phase 1
1. All items or materials in 

workspace are reviewed:
• Tag all items red that are to 

be discarded due to 
expiration date

• Tag all items yellow that are 
to be recycled or donated

• Tag all items blue that are to 
be sold

• Tag all items green that are to 
stay

2. Remove unneeded items 
appropriately

Phase 2
1. Organize items or material 

into groups of likeness

2. Review storage space and 
overall real estate

3. Plan out best location for 
items or materials based on 
usage rate 

• Items and materials with 
unique, fixed dimensions, place 
first 

• Higher usage, most convenient 
locations, place next 

• Lower usage, most 
inconvenient location, place 
last

4. Label all areas
• Material locations labelled
• Unique, items taped off where 

located when not in use
• Don’t over label obvious items

Phase 3
1. Clean work area using 

schedule

2. Document cleaning, if 
appropriate

3. Assign 
Responsibilities/Roles for 
cleaning

4. Create leader standard work 
to audit sort, straight, and 
shine steps

Note: 

This approach can also be applied to data storage. Replace color tagging with temporary 
folders in Sort. Create standard folders and organization for items to keep in Straight. 
Follow steps 3 through 5 as explained.

5S Organizational Transformation
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5S

Sort Straight Shine Standardize Sustain

Phase 1
1. All items or materials in 

workspace are reviewed:
• Tag all items red that are to 

be discarded due to 
expiration date

• Tag all items yellow that are 
to be recycled or donated

• Tag all items blue that are to 
be sold

• Tag all items green that are to 
stay

2. Remove unneeded items 
appropriately

Phase 2
1. Organize items or material 

into groups of likeness

2. Review storage space and 
overall real estate

3. Plan out best location for 
items or materials based on 
usage rate 

• Items and materials with 
unique, fixed dimensions, place 
first 

• Higher usage, most convenient 
locations, place next 

• Lower usage, most 
inconvenient location, place 
last

4. Label all areas
• Material locations labelled
• Unique, items taped off where 

located when not in use
• Don’t over label obvious items

Phase 3
1. Clean work area using 

schedule

2. Document cleaning, if 
appropriate

3. Assign 
Responsibilities/Roles for 
cleaning

4. Create leader standard work 
to audit sort, straight, and 
shine steps

Phase 4
1. Train all users on how best 

to follow sort, straight, and 
shine practices

Note: 

This approach can also be applied to data storage. Replace color tagging with temporary 
folders in Sort. Create standard folders and organization for items to keep in Straight. 
Follow steps 3 through 5 as explained.

5S Organizational Transformation
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5S

Sort Straight Shine Standardize Sustain

Phase 1
1. All items or materials in 

workspace are reviewed:
• Tag all items red that are to 

be discarded due to 
expiration date

• Tag all items yellow that are 
to be recycled or donated

• Tag all items blue that are to 
be sold

• Tag all items green that are to 
stay

2. Remove unneeded items 
appropriately

Phase 2
1. Organize items or material 

into groups of likeness

2. Review storage space and 
overall real estate

3. Plan out best location for 
items or materials based on 
usage rate 

• Items and materials with 
unique, fixed dimensions, place 
first 

• Higher usage, most convenient 
locations, place next 

• Lower usage, most 
inconvenient location, place 
last

4. Label all areas
• Material locations labelled
• Unique, items taped off where 

located when not in use
• Don’t over label obvious items

Phase 3
1. Clean work area using 

schedule

2. Document cleaning, if 
appropriate

3. Assign 
Responsibilities/Roles for 
cleaning

4. Create leader standard work 
to audit sort, straight, and 
shine steps

Phase 4
1. Train all users on how best 

to follow sort, straight, and 
shine practices

Phase 5
1. Ensure all areas of 

organization follow 5S rules

2. Create cultural awareness 
and accountability across 
departments via report 
outs, leadership rounding, 
etc.

3. Ensure all leaders are 
holding employees 
accountable to standard 
practices 

Note: 

This approach can also be applied to data storage. Replace color tagging with temporary 
folders in Sort. Create standard folders and organization for items to keep in Straight. 
Follow steps 3 through 5 as explained.

5S Organizational Transformation
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5S

Before After
5S in Sterile Processing
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Transformative Cohesion Summary

Extra-Processing, 
Unbalanced 
Effort for Value

Motion

Inventory Transportation

Talent

Waiting

OverproductionDefects

8 TYPES 
OF 

WASTE
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Purpose:
To introduce the learner to the fundamental components of Value 
Transformation through Six Sigma philosophies.

Objectives:
• Understand the elements of Value Transformation from Six Sigma 

Principles
• Introduce measuring defects and variation in processes
• Introduce tools and calculations to quantify six sigma 

performance and perform initial root cause analysis

Outcomes:
By the end of this lesson, the learner will be able to:

• Successfully complete the unit quiz as evidenced by a minimum score of 80%.

Cohesive Value
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Value Transformation (VT)
Six Sigma for Front-Line Operations
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Value Transformation Introduction

191

Reducing Defects
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Intro to Six Sigma

Standard 
Deviation6σ

Variation Chi-
Squared

DefectsNormal 
Curve

DMAIC DPMO

DMADVControl 
Charts

DPU Quality
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Intro to Six Sigma

193

• Friendly Staff

• Timely Care

• Affordable Price

• Cure/Healing

• Accessibility

• Quality of Life

Customer’s 
Expected Value Business Value

• Friendly Staff

• Timely Care

• Affordable Price

• Cure/Healing

• Accessibility

• Quality of Life

Outcome Customer 
Review
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Intro to Six Sigma

Overview

• HAIs are infections resulting from complications of 
healthcare. They are linked with high morbidity and 
mortality. 

• On any given day, 1 in 31 hospital patients has an HAI (an 
infection while being treated in a medical facility). 
Additional infections occur in other healthcare settings1.

• Many HAIs are caused by the most serious antibiotic-
resistant bacteria and can lead to sepsis or death.

Economic Burden

• HAIs in U.S. hospitals have direct medical costs of at 
least $28.4 billion each year2.

• They also account for an additional $12.4 billion in costs to 
society from early deaths and lost productivity3.

1. https://www.cdc.gov/hai/eip/antibiotic-use.html
2. https://www.cdc.gov/hai/pdfs/hai/scott_costpaper.pdf
3. https://www.jstor.org/stable/25750596
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Understanding Variation

Variation Standardization
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Understanding Variation

196
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Understanding Variation

197
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N One Data Point
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Understanding Variation
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Interpreting Variation

LCL UCL LCL UCL LCL UCL

Precision Accuracy 
& 

Precision

Out of 
Control

Potential 
Defects

Potential 
Defects

Process Off 
Target

Ideal 
Process

High Variation 
in Process
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Interpreting Variation

LCL UCL LCL UCL LCL UCL

Precision Accuracy 
& 

Precision

Out of 
Control

Potential 
Defects

Potential 
Defects

Process Off 
Target

Ideal 
Process

High Variation 
in Process
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Interpreting Variation

LCL UCL LCL UCL LCL UCL

Precision Accuracy 
& 

Precision

Out of 
Control

Potential 
Defects

Potential 
Defects

Process Off 
Target

Ideal 
Process

High Variation 
in Process
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Interpreting Variation

202

LCL UCL LCL UCL LCL UCL

Precision Accuracy 
& 

Precision

Out of 
Control

Potential 
Defects

Potential 
Defects

Process Off Target Ideal Process High Variation 
in Process

Expected SD High SDLow SD
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Variation can be visually expressed in several ways. For illustrative purposes, 
look below at how HAI rates differ between two data sets from the mean:

Interpreting Variation

Less Deviation More Deviation

HAI Mean HAI Mean

TimeTime

• The solid lines in both 
images represents the 
average HAI ratio for 
each data set. The image 
on the far-left yields less 
variation than it’s sister 
on the right.

• Lean Six Sigma standard 
deviation calculations 
can be used in two 
different scenarios: 
population data or 
sample data.
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Population vs Sample Data

204

Population

Sample

Population Data
All Data is Known and 

Available

Sample Data
All Data is Unobtainable 
and Requires Statistically 

Valid Proportion Sampling
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To calculate standard deviation using population data, use the following 
equation:

𝜎 =
1

𝑁
෍ 𝑥௜ − 𝜇 ଶ

ே

௜ୀଵ

Let’s assume we were asked to evaluate the number of HAIs in our hospital. 
According to the CDC, 1 in 25 U.S. hospital patients is diagnosed with at least 1 
HAI1. For illustrative purposes, let’s assume our hospital provided us with the 
last 30 days of HAI data from their EHR data warehouse. 

Standard Deviation – Population Data

𝜎 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛
𝑚𝑢 𝑜𝑟 𝜇 = 𝑚𝑒𝑎𝑛

𝛴 = 𝑎𝑑𝑑 𝑢𝑝 𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡𝑠 𝑜𝑓 𝑎𝑙𝑙 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑖𝑡𝑒𝑚𝑠 𝑙𝑖𝑠𝑡𝑒𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑎𝑟𝑒𝑛𝑡ℎ𝑒𝑠𝑒𝑠
𝑁 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑡𝑎 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑓𝑜𝑟 𝑤ℎ𝑖𝑐ℎ 𝑦𝑜𝑢 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛

𝑥 = 𝑎 𝑝𝑙𝑎𝑐𝑒 ℎ𝑜𝑙𝑑𝑒𝑟 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑑𝑎𝑡𝑎 𝑒𝑙𝑒𝑚𝑒𝑛𝑡

1. https://www.cdc.gov/winnablebattles/report/HAIs.html
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𝜎 =
1

𝑁
෍ 𝑥௜ − 𝜇 ଶ

ே

௜ୀଵ

Standard Deviation – Population Data
• Let’s review those days together:

HAIs 
AcquiredDate

HAIs 
AcquiredDate

3216161

2017272

2218253

2419324

2020215

1921316

1922197

1723188

2524199

25252210

34262111

33272412

34282713

36293314

20303515

To calculate standard deviation, do the following:

1. Calculate the Mean
1. (16+27+25+32+21+19+18+19+22+21+24+27+33+35+32+20+22

+24+2+19+19+17+25+25+34+33+34+36+20)/30 days = 25 
(mean)
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𝜎 =
1

𝑁
෍ 𝑥௜ − 𝜇 ଶ

ே

௜ୀଵ

Standard Deviation – Population Data
• Let’s review those days together:

To calculate standard deviation, do the following:

1. Calculate the Mean
1. (16+27+25+32+21+19+18+19+22+21+24+27+33+35+32+20+22

+24+2+19+19+17+25+25+34+33+34+36+20)/30 days = 25 
(mean)

2. Subtract the mean and square each number. We’ll do this for the 
first number.
1. 16 – 25 = -9         

-9 x -9 = 81

𝑥௜ − 𝑥̅ ଶHAIs
Data 
set

𝑥௜ − 𝑥̅ ଶHAIs
Data 
set

49321681161

2520174272

922180253

1241949324

25202016215

36192136316

36192236197

64172349188

0252436199

0252592210

83426162111

64332712412

81342842713

1213629643314

2520301003515
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Standard Deviation – Population Data
• Let’s review those days together:

To calculate standard deviation, do the following:

1. Calculate the Mean
1. (16+27+25+32+21+19+18+19+22+21+24+27+33+35+32+20+22

+24+2+19+19+17+25+25+34+33+34+36+20)/30 days = 25 
(mean)

2. Subtract the mean and square each number. We’ll do this for the 
first number.
1. 16 – 25 = -9         

-9 x -9 = 81

3. Find the mean of the results
1. (81+4+0+49+16+36+36+49+36+9+16+1+4+64+100+49+25+9+1

+25+36+36+64+0+0+8+64+81+121+25)/30 = 37.26667
2. 37.26667 is called the variance

𝜎 =
1

𝑁
෍ 𝑥௜ − 𝜇 ଶ

ே

௜ୀଵ𝑥௜ − 𝑥̅ ଶHAIsData 
set

𝑥௜ − 𝑥̅ ଶHAIsData 
set

49321681161

2520174272

922180253

1241949324

25202016215

36192136316

36192236197

64172349188

0252436199

0252592210

83426162111

64332712412

81342842713

1213629643314

2520301003515
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Standard Deviation – Population Data
• Let’s review those days together:

To calculate standard deviation, do the following:
1. Calculate the Mean

1. (16+27+25+32+21+19+18+19+22+21+24+27+33+35+32+20+22
+24+2+19+19+17+25+25+34+33+34+36+20)/30 days = 25 
(mean)

2. Subtract the mean and square each number. We’ll do this for the 
first number.
1. 16 – 25 = -9         

-9 x -9 = 81

3. Find the mean of the results
1. (81+4+0+49+16+36+36+49+36+9+16+1+4+64+100+49+25+9+1

+25+36+36+64+0+0+8+64+81+121+25)/30 = 37.26667
2. 37.26667 is called the variance

4. Square Root the variance to get the standard deviation
1. Sqrt(37.26667) = 6.104643

𝜎 =
1

𝑁
෍ 𝑥௜ − 𝜇 ଶ

ே

௜ୀଵ𝑥௜ − 𝑥̅ ଶHAIs
Data 
set

𝑥௜ − 𝑥̅ ଶHAIs
Data 
set

49321681161

2520174272

922180253

1241949324

25202016215

36192136316

36192236197

64172349188

0252436199

0252592210

83426162111

64332712412

81342842713

1213629643314

2520301003515
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Standard Deviation – Population Data

μ

-1σ 1σ 2σ 3σ 4σ 5σ 6σ-2σ-3σ-4σ-5σ-6σ 25 
HAIs18.9 

HAIs
12.8 
HAIs

6.7 
HAIs

0.6 
HAIs

31.1 
HAIs

37.2 
HAIs

43.3 
HAIs

49.4 
HAIs
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Because Six Sigma agents deal in large data sets, it is crucial agents use software for 
statistical analysis, like Excel or Minitabs.

To calculate the Standard Deviation in Excel 2010 or newer versions…

Standard Deviation – Population Data in Excel

𝜎 =
1

𝑁
෍ 𝑥௜ − 𝜇 ଶ

ே

௜ୀଵ

1. Enter data in 
Excel as such

2. At bottom of data, 
type equation 
“=STDEVPA(

3. Then click and drag 
the entire data set 
until you have all 
variables highlighted. 
In this example, the 
data is found in cells 
O2 through O31, 
expressed as O2:O31 
in the parenthesis of 
the equation and hit 
enter
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To calculate standard deviation using sample data, use the following equation:

𝑆 =
1

𝑁 − 1
෍ 𝑥௜ − 𝑥̅ ଶ

ே

௜ୀଵ

In healthcare, it is common for EHR systems to capture limited data, as they are only as 
good as they were built. For this reason, health systems invest millions every few years 
upgrading their EHR systems to the latest and greatest versions and features. Let’s use 
the same data set as before, but assume that the data was captured via manual 
reporting, or sampling, of certain units in the hospital.

Standard Deviation – Sample Data

𝑆 = 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎 𝑠𝑎𝑚𝑝𝑙𝑒
𝑥 − 𝑏𝑎𝑟 𝑜𝑟 𝑥̅ = 𝑚𝑒𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒

𝛴 = 𝑎𝑑𝑑 𝑢𝑝 𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡𝑠 𝑜𝑓 𝑎𝑙𝑙 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑖𝑡𝑒𝑚𝑠 𝑙𝑖𝑠𝑡𝑒𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑝𝑎𝑟𝑒𝑛𝑡ℎ𝑒𝑠𝑒𝑠
𝑁 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑎𝑡𝑎 𝑒𝑙𝑒𝑚𝑒𝑛𝑡𝑠 𝑓𝑜𝑟 𝑤ℎ𝑖𝑐ℎ 𝑦𝑜𝑢 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛

𝑥 = 𝑎 𝑝𝑙𝑎𝑐𝑒 ℎ𝑜𝑙𝑑𝑒𝑟 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑑𝑎𝑡𝑎 𝑒𝑙𝑒𝑚𝑒𝑛𝑡
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𝑆 =
1

𝑁 − 1
෍ 𝑥௜ − 𝑥̅ ଶ

ே

௜ୀଵ

Standard Deviation – Sample Data
• Let’s review those days together:

𝑥௜ − 𝑥̅ ଶHAIs
Data 
set

𝑥௜ − 𝑥̅ ଶHAIs
Data 
set

49321681161

2520174272

922180253

1241949324

25202016215

36192136316

36192236197

64172349188

0252436199

0252592210

83426162111

64332712412

81342842713

1213629643314

2520301003515

To calculate standard deviation, do the following:
1. Calculate the Mean

1. (16+27+25+32+21+19+18+19+22+21+24+27+33+35+32+20+
22+24+2+19+19+17+25+25+34+33+34+36+20)/30 days = 25 
(mean)

2. Subtract the mean and square each number. We’ll do this 
for the first number.
1. 16 – 25 = -9         

-9 x -9 = 81
3. Find the mean of the results

1. (81+4+0+49+16+36+36+49+36+9+16+1+4+64+100+49+25+9
+1+25+36+36+64+0+0+8+64+81+121+25)/ (30 – 1) = 
38.55172

2. 38.55172 is called the variance
4. Square Root the variance to get the standard deviation

1. Sqrt(38.55172) = 6.209003

Only part that differs 
when calculating

211
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Using a different equation in Excel allows us to easily calculate the standard deviation 
with sample data.

To calculate the Standard Deviation in Excel 2010 or newer versions…

Standard Deviation – Sample Data in Excel

1. Enter data in 
Excel as such

2. At bottom of data, 
type equation 
=STDEV(

3. Then click and drag 
the entire data set 
until you have all 
variables highlighted. 
In this example, the 
data is found in cells 
O2 through O31, 
expressed as O2:O31 
in the parenthesis of 
the equation and hit 
enter

𝑆 =
1

𝑁 − 1
෍ 𝑥௜ − 𝑥̅ ଶ

ே

௜ୀଵ
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Pareto Analysis
Why Calculate 

Standard Deviation?

Performance Evaluation
Establish a Baseline

Control Charts

Pareto Analysis
Statistically 
Significant 
Testing

Sustainable Improvement
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Pareto Analysis

Pareto Principle
Roughly 80 percent of consequences 

come from 20 percent of causes

20%

20%

80%

80%
EffectCauses
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Pareto Analysis

BrainstormingStep 1
• Review variables that are potential causes to 

issue.

Compile DataStep 2
• Find data behind variables. How often do 

issues occur in variables.

Graph DataStep 3
• Graph the number of incidents by incident 

type and the percent each incident totals 
within the variable data set.

Vi
lfr

ed
o

 P
ar

et
o
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Pareto Analysis

# of IncidentsReasons for HAI results

CLABSI

CAUTI

SSI

VAP

Hospital-onset (HO) MRSA

BrainstormingStep 1
• Review variables that are potential causes 

to issue.

Compile DataStep 2
• Find data behind variables. How often do 

issues occur in variables.

Graph DataStep 3
• Graph the number of incidents by incident 

type and the percent each incident totals 
within the variable data set.
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Pareto Analysis

# of Incidents (DPMO)Reasons for HAI results

24,998CLABSI

19,768CAUTI

212,351SSI

5,312VAP

10Hospital-onset (HO) MRSA

BrainstormingStep 1
• Review variables that are potential causes 

to issue.

Compile DataStep 2
• Find data behind variables. How often do 

issues occur in variables.

Graph DataStep 3
• Graph the number of incidents by incident 

type and the percent each incident totals 
within the variable data set.
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Pareto Analysis

BrainstormingStep 1
• Review variables that are potential causes 

to issue.

Compile DataStep 2
• Find data behind variables. How often do 

issues occur in variables.

Graph DataStep 3
• Graph the number of incidents by incident 

type and the percent each incident totals 
within the variable data set.

81% 90%

98% 100%

100%

0%

50%

100%

0

100,000

200,000

300,000

SSI CLABSI CAUTI VAP MRSA

HAI DPMO Pareto

DPMO Pareto Trend
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Pareto Analysis

Pareto Principle Met?Reasons for HAI results

Yes – 84/16Procedure Type

Yes – 92/8Surgeon

No – 60/40Surgical Unit

Yes – 78/22Time of Day

Yes – 82/18Team Member

No – 51/49Patient Complexity Index

Variable 
1

Patient 
Complexity

Variable 
2

Time of 
Day

Variable 
3

Surgical 
Unit

Variable 
4 Surgeon

Variable 
5

Procedure 
Type

Variable 
6

Team 
Member

What’s Next?

B
ra

in
st

o
rm

in
g

 S
SI

 V
ar
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b

le
 F

ac
to

rs
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Pareto Analysis in Excel

# of ClaimsWrite-off Variable Factors

32,625Late Submission

10,356Duplicate Submission

8,025No Beneficiary Found

1,526Missing Required Info

1,522Coverage Issue – not 
covered

1,321Not Medically Necessary

1,225Service Date Error

Pareto Analysis Using Excel
Issue: Health System of America’s accounts receivable is off from budget. Finance Director asks for assistance to 
understand what is going on.

Analysis: You ask for the general ledger and accounts receivable/accounts payable entries. You notice the number 
of write-offs dollars to be concerning and further investigate using the Pareto Principle.
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First, enter data in Excel; calculate 
cumulative claim count and 
percent by variable. Remember 
to sort largest to smallest.

Pareto Analysis in Excel

Reasons for Denials # of Claims Cumulative Percent
Late Submissions 32,625            32,625              58%
duplicate Submission 10,356            42,981              76%
No Beneficiary found 8,025              51,006              90%
Missing Required Info 1,526              52,532              93%
coverage Issue - Not Covered 1,522              54,054              96%
not medically Necessary 1,321              55,375              98%
Service Date Error 1,225              56,600              100%

Reasons for Denials # of Claims Cumulative Percent
Late Submissions 32,625            32,625              58%
duplicate Submission 10,356            42,981              76%
No Beneficiary found 8,025              51,006              90%
Missing Required Info 1,526              52,532              93%
coverage Issue - Not Covered 1,522              54,054              96%
not medically Necessary 1,321              55,375              98%
Service Date Error 1,225              56,600              100%

Next highlight the three columns 
labelled Reasons for Denials, 
Cumulative and Percent

How to Create a Pareto Chart in Excel
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Third, click on the insert ribbon and select Recommended Charts

Pareto Analysis in Excel

How to Create a Pareto Chart in Excel
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Last, click on the “All Charts” 
tab, then click “Combo”, 
check Secondary Axis for 
Percent, and click OK

Pareto Analysis in Excel

How to Create a Pareto Chart in Excel
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Don’t forget to label the graph appropriately!

Pareto Analysis in Excel

What happens if the Pareto 
Principle is not met?

• Variable factors are not direct cause 
to problem 

• Brainstorm new variable factors
• Acquire appropriate data behind 

variable factors
• If at first (or second or third) you 

don’t succeed, try, try again.
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Six Sigma Metrics

Intro to Six Sigma Metrics

Equation
BenefitsUsed ForMetric

Defects Per Unit (DPU)

Defects Per Million 
Opportunities (DPMO)

First Time Yield (FTY)

Rolled Throughput Yield 
(RTY)
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Six Sigma Metrics

Intro to Six Sigma Metrics

EquationBenefitsUsed ForMetric

# of defects found / number of units 
in the sample

Shows how many defects expected 
per service/product

Measuring number of defects 
in relationship to the number 
of units

Defects Per Unit (DPU)

Defects Per Million 
Opportunities (DPMO)

First Time Yield (FTY)

Rolled Throughput Yield 
(RTY)
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Six Sigma Metrics

Intro to Six Sigma Metrics

EquationBenefitsUsed ForMetric

# of defects found / number of units 
in the sample

Shows how many defects expected 
per service/product

Measuring number of defects 
in relationship to the number 
of units

Defects Per Unit (DPU)

(# of defects in sample / opportunities 
for defect in sample) * 1,000,000

Apples-to-apples comparison
Quantifies long term damages to 
sustaining waste

Measuring low volume 
defects

Defects Per Million 
Opportunities (DPMO)

First Time Yield (FTY)

Rolled Throughput Yield 
(RTY)
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Six Sigma Metrics

Intro to Six Sigma Metrics

Equation
BenefitsUsed ForMetric

# of defects found / number of units 
in the sample

Shows how many defects expected 
per service/product

Measuring number of defects 
in relationship to the number 
of units

Defects Per Unit (DPU)

(# of defects in sample / opportunities 
for defect in sample) * 1,000,000

Apples-to-apples comparison
Quantifies long term damages to 
sustaining waste

Measuring low volume 
defects

Defects Per Million 
Opportunities (DPMO)

# of good units produced / # of units 
entering process

Measures how effective processes 
are at first time output performance

Measuring ratio of units 
produced to units attempted 
to produce

First Time Yield (FTY)

Rolled Throughput Yield 
(RTY)
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Six Sigma Metrics

Intro to Six Sigma Metrics

EquationBenefitsUsed ForMetric

# of defects found / number of units 
in the sample

Shows how many defects expected 
per service/product

Measuring number of defects 
in relationship to the number 
of units

Defects Per Unit (DPU)

(# of defects in sample / opportunities 
for defect in sample) * 1,000,000

Apples-to-apples comparison
Quantifies long term damages to 
sustaining waste

Measuring low volume 
defects

Defects Per Million 
Opportunities (DPMO)

# of good units produced / # of units 
entering process

Measures how effective processes 
are at first time output performance

Measuring ratio of units 
produced to units attempted 
to produce

First Time Yield (FTY)

(FTY1) * (FTY2) * (FTY3)…(FTYN)Measures how effective processes 
are in overall output performance

Measures probability of unit 
having no defects from 
process

Rolled Throughput Yield 
(RTY)
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NotesCountVariables

# of Surgical Site Infections98SSIs

# of estimated avoidable complications during procedures3,215# of Complications

Average # of potential complications per procedure35# of Complication Types

# of Inpatient Days190,385Pt Days - Inpatient

# of Outpatient Visits52,623Pt Days - Outpatient

# of Inpatient Discharges42,622# of Discharges

# of Surgical Procedures Performed4,954# of Procedures

Of 98 SSIs, 45 required additional procedure; 15 infections remained; 
10 signed up for additional procedure

451st Corrected Procedures

Of the 10 infections; 3 infections remained; 0 signed up for 
additional procedure

102nd Corrected Procedures

Intro to Six Sigma Metrics

232

Six Sigma Metric Application
Calculate DPU, DPMO, FTY, RTY
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NotesCountVariables

# of Surgical Site Infections98SSIs

# of estimated avoidable complications during procedures3,215# of Complications

Average # of potential complications per procedure35# of Complication Types

# of Inpatient Days190,385Pt Days - Inpatient

# of Outpatient Visits52,623Pt Days - Outpatient

# of Inpatient Discharges42,622# of Discharges

# of Surgical Procedures Performed4,954# of Procedures

Of 98 SSIs, 45 required additional procedure; 15 infections remained; 
10 signed up for additional procedure

451st Corrected Procedures

Of the 10 infections; 3 infections remained; 0 signed up for 
additional procedure

102nd Corrected Procedures

Intro to Six Sigma Metrics

233

Six Sigma Metric Application
DPU = defects/units in sample

0.67 = [(98+3,215)/4,954]
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NotesCountVariables

# of Surgical Site Infections98SSIs

# of estimated avoidable complications during procedures3,215# of Complications

Average # of potential complications per procedure35# of Complication Types

# of Inpatient Days190,385Pt Days - Inpatient

# of Outpatient Visits52,623Pt Days - Outpatient

# of Inpatient Discharges42,622# of Discharges

# of Surgical Procedures Performed4,954# of Procedures

Of 98 SSIs, 45 required additional procedure; 15 infections remained; 
10 signed up for additional procedure

451st Corrected Procedures

Of the 10 infections; 3 infections remained; 0 signed up for 
additional procedure

102nd Corrected Procedures

Intro to Six Sigma Metrics

234

Six Sigma Metric Application
DPMO = (defects/opportunities) * 1,000,000

~19,107 = [(98+3,215)/(4,954 * 35)] * 1,000,000
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NotesCountVariables

# of Surgical Site Infections98SSIs

# of estimated avoidable complications during procedures3,215# of Complications

Average # of potential complications per procedure35# of Complication Types

# of Inpatient Days190,385Pt Days - Inpatient

# of Outpatient Visits52,623Pt Days - Outpatient

# of Inpatient Discharges42,622# of Discharges

# of Surgical Procedures Performed4,954# of Procedures

Of 98 SSIs, 45 required additional procedure; 15 infections remained; 
10 signed up for additional procedure

451st Corrected Procedures

Of the 10 infections; 3 infections remained; 0 signed up for 
additional procedure

102nd Corrected Procedures

Intro to Six Sigma Metrics

235

Six Sigma Metric Application
FTY = Good Units Produced/Units Processed

0.9802 = (4,954 – 98) / 4,954
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NotesCountVariables

# of Surgical Site Infections98SSIs

# of estimated avoidable complications during procedures3,215# of Complications

Average # of potential complications per procedure35# of Complication Types

# of Inpatient Days190,385Pt Days - Inpatient

# of Outpatient Visits52,623Pt Days - Outpatient

# of Inpatient Discharges42,622# of Discharges

# of Surgical Procedures Performed4,954# of Procedures

45 required additional procedure; 15 infections remained; 10 
needed additional procedure

451st Corrected Procedures

10 required additional procedure; 3 infections remained; 0 needed 
additional procedure

102nd Corrected Procedures

Intro to Six Sigma Metrics

236

Six Sigma Metric Application
RTY = (FTY1) * (FTY2) * (FTY3)…(FTYN)

0.4574 = (0.9802) * [(45-15)/45] * [(10-3)/10]
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Six Sigma Metric Application

Six Sigma Metric Application
Calculate DPU, DPMO, FTY, RTY

Ordered 
Testing

Collected 
Samples

Received 
Samples

Automated 
Testing

ResultsStart End

4,236,822 4,524,952

195,236 
Rejected

Cancelled

32,152

Reordered

96,892

Manual 
Testing

Rejected
?

No

5,453
Yes

4,236,822

60,739
35,200 Short Draws (SD)

29,232 
Discarded

2,920 
Stored
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Calculating DPU

Ordered 
Testing

Collected 
Samples

Received 
Samples

Automated 
Testing

ResultsStart End

4,236,822

195,236
Rejected

Cancelled

Reordered

Manual 
Testing

No

Six Sigma Metric Application
DPU = defects/units in sample

Yes

(288,130+195,236)/4,524,952= 0.1068 DPU 

Rejected
?

288,130
Never Used

4,524,952
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Calculating DPMO

Ordered 
Testing

Collected 
Samples

Received 
Samples

Automated 
Testing

ResultsStart End

4,236,822 4,524,952

195,236
Rejected

Cancelled

Reordered

Manual 
Testing

No

Six Sigma Metric Application
DPMO = (defects/opportunities) * 1,000,000

288,130
Never Used

Yes

(483,366/4,524,952) * 1,000,000 = 106,822.349 106,823 DPMO 

Rejected
?
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Calculating DPMO

240

Percentage YieldDPMOSigma Levels
99.99966%3.446σ

99.977%2335σ
99.38%6,2104σ
93.3%66,8073σ
69%308,5372σ
31%691,4621σ

(1,000,000 -
106,823)/1,000,000 = 

89.32%

Six Sigma Metric Application
What’s the Sigma Level?
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Calculating First Time Yield

Ordered 
Testing

Collected 
Samples

Received 
Samples

Automated 
Testing

ResultsStart End

4,236,822 4,524,952

195,236
Rejected

Cancelled

32,152

Reordered

96,892

Manual 
Testing

No

5,453

Six Sigma Metric Application
FTY = Good Units Produced/Units Processed

Yes

29,232 
Discarded

2,920 
Stored

Rejected
?

60,739
35,200 Short Draws (SD)
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Calculating First Time Yield

Ordered 
Testing

Collected 
Samples

Received 
Samples

Automated 
Testing

ResultsStart End

4,236,822 4,524,952

195,236
Rejected

Cancelled

32,152

Reordered

Manual 
Testing

No

5,453
Yes

29,232 
Discarded

2,920 
Stored

Rejected
?

60,739
35,200 Short Draws (SD)

Scrap: 96,892
Rework: 35,200 + 5,453 = 40,653
Goods Entering Process: 4,236,822 – 2,920 = 4,233,902
4,233,902 - 96,892 – 40,693 = 4,096,317 Good Units Produced

96,892
Scrap

96,892

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Calculating First Time Yield

243

Percentage YieldDPMOSigma Levels
99.99966%3.446σ

99.977%2335σ
99.38%6,2104σ
93.3%66,8073σ
69%308,5372σ
31%691,4621σ

96.75% FTY

4,233,902 
Units Processed

4,096,317
Good Units Produced // =0.9675 or 

96.75% FTY
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Calculating Rolled Throughput Yield

Ordered 
Testing

Collected 
Samples

Received 
Samples

Automated 
Testing

ResultsStart End

4,236,822 4,524,952

195,236
Rejected

Cancelled

32,152

Reordered

96,892

Manual 
Testing

No

5,453

Six Sigma Metric Application
RTY = (FTY1) * (FTY2) * (FTY3)…(FTYN)

Yes

29,232 
Discarded

2,920 
Stored

Rejected
?

60,739
35,200 Short Draws (SD)
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Calculating Rolled Throughput Yield

Ordered 
Testing

Collected 
Samples

Received 
Samples

Automated 
Testing

ResultsStart End

5,262 2nd

396 3rd

105 4th

Rejected

Cancelled

0 2nd

0 3rd

0 4th

Reordered

Manual 
Testing

No

5,453 1st

250 2nd

15 3rd

0 4th

Yes

0 2nd

0 3rd

0 4th

Discarded

0 2nd

0 3rd

0 4th

Stored

RTY 
Scenario

Six Sigma Metric Application

Rejected
?

96,892 2nd

3,796 3rd

326 4th

96,892 1st

3,796 2nd

326 3rd

0 4th

102,345 2nd

4,046 3rd

341 4th

35,200 SD 1st

1,216 SD 2nd

55 SD 3rd

105 SD 4th

96,892 2nd

3,796 3rd

326 4th
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Calculating Rolled Throughput Yield

246

Six Sigma Metric Application
RTY = (FTY1) * (FTY2) * (FTY3)…(FTYN)

(FTY1) = (4,096,317 / 4,233,902) = 96.75%
(FTY2) = (132,283 / 137,545) = 96.17%
(FTY3) = (4,866 / 5,262) = 92.47%
(FTY4) = (291 / 396) =  73.48%
(FTY5) = (105 / 105) = 100.00%

RTY Calculations
96.75% (FTY1) * 96.17% (FTY2) * 92.47% (FTY3) * 73.48% (FTY4) * 100% (FTY5) = 63.22%

244
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Calculating Rolled Throughput Yield

247

Percentage YieldDPMOSigma Levels
99.99966%3.446σ

99.977%2335σ
99.38%6,2104σ
93.3%66,8073σ
69%308,5372σ
31%691,4621σ

63.22% RTY

RTY Calculations
96.75% (FTY1) * 96.17% (FTY2) * 92.47% (FTY3) * 73.48% (FTY4) * 100% (FTY5) = 63.22%

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Communicating Six Sigma Outcomes

How do we share the 
below?

DPU = 0.1068
DPMO = 106,823

FTY = 96.75%
RTY = 63.22%

Controllers (9%)
Change the Way You Persuade
By Gary A. Williams and Robert B. Miller, Harvard Business Review

Followers (36%)

Thinkers (11%)

Skeptic (19%)

Charismatics (25%)

Using SME, provide 
structure and proof

Provide 
Benchmarks

Provide the Analysis 
with Benchmarks

Provide 
Benchmarks with 
Staff Backing

Provide Results, 
Detailed Action Plan

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Value Transformation Conclusion

ResultMetric

106kDPMO

0.10DPU

93%FTY

88%RTY

Standard 
Deviation6σ

Variation Chi-
Squared

Defects
Normal 
Curve

DMAIC DPMO

DMADVControl 
Charts

DPU Quality
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Purpose:
To introduce the learner to approaching problem solving through 
the CVT Transformation Methodology.

Objectives:
• Introduce learner to CVT Transformation Methodology and VOC
• Set Up Problem Solving Using the y=f(x) Lean Six Sigma 

Problem-Solving Formula
• Define the process for setting up problem-solving within an 

organization

Outcomes:
By the end of this lesson, the learner will be able to:

• Successfully complete the unit quiz as evidenced by a minimum score of 80%.

Approaching the Problem Objectives

250
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Intro to Voice of the Customer

251

Requirements
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Intro to Voice of the Customer
Understanding and 
Capturing the Voice of 
the Customer (VOC)

250
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Intro to Voice of the Customer

Who is the 
Customer?

Collect 
Customer Data

Translate 
Customer Data

Who is the customer to the 
project?

What is the project scope?

List internal customers

List external customers

Step 1

Step 2

Step 3

Step 4
Tools

Brainstorming

SIPOC

Market 
Analysis

Value 
Stream
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Voice of the Customer Application

254

External Decision-Makers Internal Decision-Makers

External Influencers Internal Influencers

Brainstorming Activity
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Voice of the Customer Application

255

• Bassett Competitors

External Decision-Makers Internal Decision-Makers

External Influencers Internal Influencers

• Optum Leadership

• Union Development• Optum Competitors

• Bassett Competitors

• Bassett Leadership• Bassett Patients

• Bassett Board Members

• 500 Bassett Employees• Optum Employees

• Bassett Human Resources

• Bassett Legal

• Optum Legal

• Optum Board Members

• Optum Human Resources
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SIPOC Diagram

256

Suppliers Inputs Process Outputs Customers

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
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SIPOC Diagram

257

Suppliers Inputs Process Outputs Customers

Outcome 1
• Requirement 1
• Requirement 2
Outcome 2
• Requirement 3
• Requirement 4

Internal
• Customer 1
• Customer 2
• Customer 3
External
• Customer 4
• Customer 5

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
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SIPOC Diagram

258

Suppliers Inputs Process Outputs Customers

• Supplier 1
• Supplier 2
• Supplier 3

• Supplies
• Staff
• Equipment

Outcome 1
• Requirement 1
• Requirement 2
Outcome 2
• Requirement 3
• Requirement 4

Internal
• Customer 1
• Customer 2
• Customer 3
External
• Customer 4
• Customer 5

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6
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SIPOC Diagram Application

259

Problem Statement:
In 2022, Urgent Care Plus experienced an 18% 
increase in overall visit turnaround times. As a 
result, patient sat scores have dropped 12% 
due to timeliness of care and feeling rushed 
through the process. If the decline continues, 
Urgent Care Plus is expected to lose 10% 
patient volume and $3.5M in patient revenues.

Project Scope:
Improve Service Levels
• TAT
• Customer Experience
• Throughput

Urgent Care SIPOC Exercise
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SIPOC Diagram Application

260

Suppliers Inputs Process Outputs Customers

• EMR Vendor
• Supplies and 

Equipment Vendor
• Corporate Real 

Estate
• Cable/Internet 

Vendor
• Human Resources –

Staffing Recruiters

• EMR
• Medical Supplies
• Staff
• Facility
• Equipment
• Office Supplies
• Misc. Entertainment

Reimbursement
• Payments – Copays 

Upfront
• Payments – Payor 

60 days AR
Healing
• Prescriptions
• Bandages/Supplies
• X-rays/Imaging
• Lab Work
Experience
• Timely Care
• Friendly Staff

• Patients
• Patient Guardians
• Payors
• Primary Care 

Providers
• Administration
• Board Members

Patient 
Check-In

Verify 
Payment

Vitals/Med 
History

Provider 
Visit

Diagnosis Check-Out
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Obtaining the VOC

Who is the 
Customer?

Collect 
Customer Data

Translate 
Customer Data

• Internal vs External
• Age
• Location
• Industry
• Wealth

Categorize

• Social Media
• Phone Call
• Personal Interviews

Interact • Statistically Valid
• Approach Audit
• Sample Size
• Benchmarking

Validate

Obtaining the VOC from the Customer(s)

259

260

261



Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.
88

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Who is the 
Customer?

Collect 
Customer Data

Translate 
Customer Data

Obtaining the VOC

262

Obtaining the VOC from the Customer(s)

1. For Surveys – Use Likert Scaling

2. Limit Open-ended Questions to 1 per Topic

3. Be Concise and Respectful of Customer’s Time

4. Consider Beta Testing, Feedback Forms, and 
Complaints as Source of Truth
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CTQ Tree

Who is the 
Customer?

Collect 
Customer Data

Translate 
Customer Data

Critical to Quality (CTQ) Tree

Driver 3

Voice of Customer

Driver 1 Driver 2

C
TQ

 1

C
TQ

 2

C
TQ

 3

C
TQ

 5

C
TQ

 4
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“I felt rushed and still 
have questions”
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Customer 
Feedback

CTC 
Summary CTC Driver

CTQ Tree

“No one 
acknowledged me”

Quality Time

Friendliness
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“I felt rushed and still 
have questions”
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Customer 
Feedback

CTC 
Summary CTC Driver

CTQ Tree

“No one 
acknowledged me”

Quality Time

Friendliness

Duration

Scripting

Waiting Queue
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CTQ Tree

266

A CTQ Tree converts customer needs into quality metrics. 

Affordable

High Quality Care

Timely No Complications
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Creating a CTQ tree:

1. Identify CTCs. Tip: You can 
also use the outputs of your 
SIPOC diagram.

2. Identify all Drivers of 
quality.

3. List requirements for each 
Driver (CTQs)

Module 1- Unit 7 Proprietary & Confidential © Magnified Learning 2022. Materials may not be copied or distributed.
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CTQ Tree

1) Process does not meet original CTC 
and there are now a lot of customer 
complaints.

2) Expectations have changed- it was 
working well, but now it’s not- and 
we need to either change CTQ 
measurements or processes to meet 
existing CTQs.

CTC and CTQ misalignment stem 
from 2 situations:

Business Quality 
Issues

267
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Intro to Approaching the Problem

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Intro to Approaching the Problem
Situation
• Healthcare Corp for Life needs issues 

resolved around poor service. Need 
specialist to lead teams through change.

Background
• Hired as Quality Improvement Specialist 

for Healthcare Corp for Life (HCL)
• Complaints about ED throughput

Analyze
• What questions do we ask?
• Do we need data?
• Where do we start?

Recommendation
• What’s the problem we are trying to 

solve that would reduce ED wait times?
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The Transformation Methodology

V
Value

T
Transformation

C
Cohesion

Six
Sigma

The Transformation Methodology
Effective Change = Empowerment + Value

“It takes more than a good idea to be effective. The right solutions build 
holistic results while the wrong solutions build limited results.”

Jared Stanger, President Magnified Learning
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The Transformation Methodology

y = f(x)
The Problem-Solving Formula

y = the problem or outcome
f = the function(s) of x
x = the cause(s) or input(s) to the function
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The Transformation Methodology

y = f(x)

Measure: Brainstorm the Cause(s)
f(x1, x2, x3,…x60)

Analyze: Quantify Potential Impact
Reduce f(x’s) by half

Improve: Pilot Solutions, Identify True x’s
Reduce f(x’s) to 4-8 Critical x’s

Control: Implement Solutions, Monitor x’s
Reduce f(x’s) to 3-6 Critical x’s

Define: What is the Problem?
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5 Why Brainstorming

273

Five Why 
Brainstorming

Problem

Why? Level 1

Why? Level 2

Why? Level 3

Why? Level 4

Why? Level 5
Root 

Cause

Counter Measure
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Phone Tag and 
Availability

Timely 
Communication

Slow Admissions

Excessive Waiting

5 Why Brainstorming

274

ED 
Throughput

Problem

Why? Level 1

Why? Level 2

Why? Level 3

Why? Level 4

Why? Level 5
Lack 

Process

ED Throughput TAT is 15% slower than last year.

Counter Measure
Connect TAT
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5 Why Brainstorming

5 Why Execution
First Provide Visual for 

capturing thoughts and 
writing down questions

Whiteboard

Conference Screen

Easel Pad

Second Come prepared with 
data

Context What’s the background

Assigning Value to Problem What’s the cost?

Quantifying Problem How often does it happen?

Third Document Thoughts Bring Supplies for Notes Sticky Notes

Sharpies

Provide Chatroom for Virtual 
Setting

Video Conferencing

Message Board

Fourth Prepare and write a 
problem statement

Start generic but be directional ED waiting is too long

Lab Results take too long

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Team
• Executive Sponsor
• Champion(s)
• Process Experts
• Key Influences

Primary Metric
• Main measure looking 

to improve
• Focused on 6 Sigma 

Performance
• Sometimes called the 

Business Metric

Secondary Metric(s)
• Metrics consequently 

impacted by efforts

Project Scope
• Focused areas to impact
• Don’t boil the ocean

Project Charter
• Documentation and 

Organization 

Approaching the Problem

274
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Approaching the Problem

Team
• Executive Sponsor
• Champion(s)
• Process Experts
• Key Influences

Primary Metric
• Main measure looking 

to improve
• Focused on 6 Sigma 

Performance
• Sometimes called the 

Business Metric

Secondary Metric(s)
• Metrics consequently 

impacted by efforts

Project Scope
• Focused areas to impact
• Don’t boil the ocean

Project Charter
• Documentation and 

Organization 
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Approaching the Problem

Team
• Executive Sponsor
• Champion(s)
• Process Experts
• Key Influences

Primary Metric
• Main measure looking 

to improve
• Focused on 6 Sigma 

Performance
• Sometimes called the 

Business Metric

Secondary Metric(s)
• Metrics consequently 

impacted by efforts

Project Scope
• Focused areas to impact
• Don’t boil the ocean

Project Charter
• Documentation and 

Organization 
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Project Charter
• Documentation and 

Organization 

Approaching the Problem

Project Charter
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Approaching the Problem Conclusion

Problem Solving Equation y = f(x)

Brainstorming – 5 Why’s

Drafting a Problem Statement

Forming a Team

Organizing the Team

Creating a Project Charter

Who is the 
Customer?

Collect 
Customer Data

Translate 
Customer Data

VOC
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Purpose:
To introduce the learner to intermediate process mapping 
techniques, tools, and calculations used for process improvement.

Objectives:
• Introduce learner to process mapping philosophies
• Provide an understanding of intermediate process mapping 

tools
• Learn process performance calculations in process improvement

Outcomes:
By the end of this lesson, the learner will be able to:

• Successfully complete the unit quiz as evidenced by a minimum score of 80%.

Cohesive Value

281

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Intro to Process Mapping

Process Mapping in Healthcare

Non-Value Added
Or

Value-Added

280

281

282



Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.
95

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Provider

Payer

Patient

Supplier

Process Elements

Collection of Tasks Produces End 
Product(s)

Transforms Raw 
Goods

Dominates 
Business 

Operations

Processes
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Process Elements

Activities

Time

Dependents

Resources
& 

Alignment

Activities

Variable 
Dependent

Variable 
Independent

Process Time: 
4 hours

Raw Goods

Resources

Alignment
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Process Elements

Broken Processes 
Derive From Missing 

Characteristics
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Inputs Tasks Decisions

Process Components

Event Output
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Lab Work
Inputs

• Collection Supplies
• Blood Specimen

• Clinical Labor
• Lab Labor
• Pneumatic Tube

• Analyzer
• Reagents
• EHR - Software

Tasks Decisions

Process Components

Event
Physician 

Orders Lab 
Test

Output
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Lab Work
Inputs

• Collection Supplies
• Blood Specimen

• Clinical Labor
• Lab Labor
• Pneumatic Tube

• Analyzer
• Reagents
• EHR - Software

Tasks Decisions

Process Components

Event
Physician 

Orders Lab 
Test

Output
Resulted 

Value
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Lab Work
Inputs

• Collection Supplies
• Blood Specimen

• Clinical Labor
• Lab Labor
• Pneumatic Tube

• Analyzer
• Reagents
• EHR - Software

Tasks

• Ordering Test

• Collection Specimen

• Receiving Specimen

• Loading Analyzer

• Resulting Test

• Storing Specimen

Decisions

Process Components

Event
Physician 

Orders Lab 
Test

Output
Resulted 

Value
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Lab Work

Inputs
• Collection Supplies
• Blood Specimen

• Clinical Labor
• Lab Labor
• Pneumatic Tube

• Analyzer
• Reagents
• EHR - Software

Tasks
• Ordering Test

• Collection Specimen

• Receiving Specimen

• Loading Analyzer

• Resulting Test

• Storing Specimen

Decisions
•What type of test is 

needed?
•Who collects the specimen?
•When does specimen need 

collecting?
•How is the specimen 

labelled and transported?
•Who receives specimen?
•Who loads instrument?
•Who oversees testing?
•Who interprets test results?
• Is the result a critical value 

and needs escalation?
•How do results get back to 

physician?
•Where is specimen stored?

Process Components

Event
Physician 

Orders Lab 
Test

Output
Resulted 

Value
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Process Components

Processes

• Activities
• Variable Dependents
• Resources and Alignment
• Process Time

Process 
Owners

• Green Belt Certified
• Use of SOWs
• Understanding
• Authority
• Provide Training and 

Education
• Review Control Plans
• Access to Data and 

Analytics
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Which Should I use?
Best Used For…DefinitionProcess Map Type

Planning new projects, documenting company processes, solving 
issues, helping teams communicate ideas

The simplest of diagrams to map macro stepsBasic Flow Chart

Defining a complex process, identifying the elements of a 
process, measuring the improvements of a process

Represents supplies, inputs, processes, outputs and 
customers used for to create an overview of the 
company process.

SIPOC

Documenting the decisions in a process. Determining all 
the details included in a business process

Is specific in showing all details that a business 
process involves to determine what events or 
tasks a company needs to complete in order to 
achieve the end result.

Detail Process Map

Identifying the key roles taking part in a process and 
their relation to one another. Showing how a process 
operates throughout the business. Determining failures, 
redundancies and other issues that may affect the 
process

Also known as swim lane diagrams, a cross 
functional map defines the connections 
between steps of a process and identifies the 
people or systems that participate in the 
process.

Cross-Functional Map

Documenting the flow of information and materials. 
Identifying the focus of future projects. Trying to 
understand decision-making processes

Detailed map showing the series of events that 
lead to delivering a product to consumers.Value Stream Map

Process Maps for Front-Lines
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Detailed Process Maps

Detailed Process Mapping
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Detailed Process Maps

Scope • Identify problem or 
process

Document
• Through various 

means, capture the 
current state

Write-out 
Relations

• Identify depended 
activities

Illustrate • Draw the flow chart using 
software

Distribute • Share with SMEs for 
Validation

Steps for Detailed 
Process Mapping
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Cross-Functional Maps

Swim Lane 
Diagrams
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Cross-Functional Maps

Cautionary Advice
1. Avoid & Discourage 

Blaming
2. Note Issues, Do Not 

Solve At This Time
3. Finish Current State in 

Entirety Before 
Designing Future State

Parking Lot
• Training Issues
• Missing Steps
• Technology 

Functionality
• Defects 

Produced
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Intro to Value Stream Map

The 
Value 
Stream 
Map
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X 
Units

Value Stream Map Anatomy

Task

C/T = ? min

C/O = ? min

# Shifts

Takt

Manual Information 
Flow

Electronic 
Information Flow

Produce or 
Service Push 

Arrow Activity 
Process

Data 
Box

Timeline
Lead
C/T X min

X 
Units

CustomerSupplier

?? UnitsTask

C/T = ? min

C/O = ? min

# Shifts

Takt

Task

C/T = ? min

C/O = ? min

# Shifts

Takt

Shipment 
to/from External 

Source

Business 
Unit Leader

Pull
“Supermarket”

Transportation 
of Materials

Operator

X min X min
𝛴
𝛴

L/T = X minutes
P/T = X minutes

X minX min

X 
Units

Data 
Box

X 
Units
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Value Stream Map Calculations

1 
Unit

Task A

1

C/T = 3 min

C/O = 1 min

24 hours

T - 15 min

2 min

0 
Units

CustomerSupplier

1 UnitTask B

1

C/T = 2 min

C/O = 0 min

24 hours

T - 60 min

Task C

1

C/T = 8 min

C/O = 3 min

24 hours

T - 18 min

Business 
Unit Leader

3 min 8 min
𝛴
𝛴

L/T = 21 min (or 15 + 6)

P/T = 13 min (or 3 + 2 + 8)

6 min15 min

0 
Units

1 
Unit

Process Efficiency
61.90% (or 13/21)  

Process Capacity
96 (or 24hrs * 4/hr)  
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Value Stream Mapping Example – Lab Specimen 
What is the cycle time for transporting a specimen? 
What is the lead time, process time, and process efficiency?
What is the bottleneck, and what is its capacity for amputated specimens?

Value Stream Map Application

Procedure

4

Formalin

1

Document

3

Arrival

16

Order

1

C/T = 5 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 75 min

C/O = 30 min

3 Shifts

Takt = 3.3hrs

C/T = 10 min

C/O = 2 min

3 Shifts

Takt = 3.3hrs

C/T = 5 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 10 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

120 
min

15 
min

75 
min

0.07 
min

5 
min

C/T = 30 min

C/O = 0 min

3 Shift

Takt = 3.3hrs

10 min30 min5 min5 min 10 min75 min
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What is the cycle time for transporting a specimen? 

Value Stream Map – Cycle Time

120 
min

15 
min

75 
min

0.07 
min

5 
min

Lead 
Time

C/T

10 min30 min5 min5 min 10 min75 min

Procedure

4

Formalin

1

Document

3

Arrival

16

Order

1

C/T = 5 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 75 min

C/O = 30 min

3 Shifts

Takt = 3.3hrs

C/T = 10 min

C/O = 2 min

3 Shifts

Takt = 3.3hrs

C/T = 5 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 10 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 30 min

C/O = 0 min

3 Shift

Takt = 3.3hrs
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What is the process lead time, process time, and process 
efficiency?

Value Stream Map – Lead, Process, & Efficiency

120 
min

15 
min

75 
min

0.07 
min

5 
min

Lead 
Time

C/T

10 min30 min5 min5 min 10 min75 min

Procedure

4

Formalin

1

Document

3

Arrival

16

Order

1

C/T = 5 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 75 min

C/O = 30 min

3 Shifts

Takt = 3.3hrs

C/T = 10 min

C/O = 2 min

3 Shifts

Takt = 3.3hrs

C/T = 5 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 10 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 30 min

C/O = 0 min

3 Shift

Takt = 3.3hrs
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What is the bottleneck, and what is its capacity for amputated specimens?

Process Mapping – Bottleneck and Capacity

120 
min

15 
min

75 
min

0.07 
min

5 
min

Lead 
Time

C/T

10 min30 min5 min5 min 10 min75 min

Procedure

4

Formalin

1

Document

3

Arrival

16

Order

1

C/T = 5 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 75 min

C/O = 30 min

3 Shifts

Takt = 3.3hrs

C/T = 10 min

C/O = 2 min

3 Shifts

Takt = 3.3hrs

C/T = 5 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 10 min

C/O = 0 min

3 Shifts

Takt = 3.3hrs

C/T = 30 min

C/O = 0 min

3 Shift

Takt = 3.3hrs
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Process Mapping Conclusion

Process Mapping Anatomy

SIPOC

Detailed Process, Value Stream 
and Cross-Functional Mapping

Process Mapping Metric 
Calculations
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Purpose:
To introduce the learner to the quality, project, and 
transformation management.
Objectives:
• Introduce Quality management & measurement
• Introduce Project management & prioritization
• Introduce Transformation and how to put it all together

At the end of this lesson, the learner will be able to:
• Successfully complete the section quiz as evidenced by a minimum 

score of 80%.

Quality and Project Management Overview

305
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QUALITY
Effective quality management and measurement helps 
organizations identify and quantify issues as they occur.

306
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Intro to Quality

Essential Characteristics Meeting Inherent Requirements Generated 
by Unique Interests

307

“I got what I wanted!” - Customer
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1) Process does not meet original CTC 
and there are now a lot of customer 
complaints.

2) Expectations have changed- it was 
working well, but now it’s not- and 
we need to either change CTQ 
measurements or processes to meet 
existing CTQs.

CTC and CTQ misalignment stem 
from 2 situations:

Critical to Quality
(CTQ)

308

Intro to Quality
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CoQ EXAMPLES
CoQ includes cost of poor and good quality:

CoPQ EXAMPLES
Can be divided into two separate buckets  

COPQ vs COQ

External Failure Costs
• Lost Business

• Repairs

• Returns 

• Rework

• Warranties

• Poor Reputation

Internal Failure Costs
• Scrapping work

• Redo or Repair work

• Root Cause Analysis Activities

• Reinspection or Reviews

• Repurchasing of supplies

Prevention Costs
• Error-proofing 

• Quality Planning, Reviews, & 
Education

• Customer Surveys

• Creation of Technical Manuals

• Housekeeping

Appraisal Costs
• Quality Control Specialist’(s’) 

Salary & Activities 

• Quality Audits

• Measurement Equipment

• Equipment Calibration

• Field Testing

• Prototype Inspections, 

• Consulting Services 

• Financial Reporting & Auditing

• Security & Safety Checks

309
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• Expired Products
• Retesting
• Warranty Claims 
• Denied Claims
• Readmissions

• Infections/Adverse 
Events

• Extra 
Transportation

• Overtime

• Loss of Patient 
Loyalty

• Poor Patient 
Satisfaction

• Loss of Morale 
• Burnout
• Access to Care
• Higher Fines from 

Violations, 

Citations
• Billing Fraud from 

Poor Checks-and-
Balances

• Unpredictable 
Revenue

• Unpredictable 
Variation

• Patient Death

Visible Costs

Obscure  Costs

310
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Visible Costs

Obscure  Costs

• Expired Products
• Retesting
• Warranty Claims 
• Denied Claims
• Readmissions
• Infections/Adverse Events
• Extra Transportation
• Overtime

CoPQ
• Expired Products
• Retesting
• Warranty Claims 
• Denied Claims
• Readmissions
• Infections/Adverse Events
• Extra Transportation
• Overtime

• Expired Products
• Retesting
• Warranty Claims 
• Denied Claims
• Readmissions
• Infections/Adverse Events
• Extra Transportation
• Overtime

CoQ Prevention CoQ Appraisal

• Loss of Patient Loyalty
• Poor Patient Satisfaction
• Loss of Morale 
• Burnout
• Access to Care
• Higher Fines from 

Violations, Citations
• Billing Fraud from Poor 

Checks-and-Balances
• Unpredictable Revenue
• Unpredictable Variation
• Patient Death
• Bad Publicity
• Bad Bedside Manner
• Poor Patient and Employee 

Safety Standards
• Patient Harm
• Lost specimens 

CoPQ
• Quality Planning
• Unnecessary Overtime
• Education/Training
• Creation of Technical 

Manuals
• Housekeeping

• Audits
• Paperwork
• Field Testing
• Prototyping
• Safety Checks
• Supplier Certifications
• Employee Surveys
• Customer Feedback

CoQ Prevention CoQ Appraisal

= CoQ

311
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312Module 1- Unit 7

CoQ vs CoPQ Application

Six Sigma 
Impact on 

the Cost of 
Quality

NotesControlled 
Expense

Baseline 
Expense

Variables

CoPQ:

Elimination of OT due to decrease in defects by 35%$ 0$ 35,864Employee OT

Reagent reduction from 35% defect decrease$ 555$ 11,230Wasted Reagents

Reagent reduction from 35% defect decrease$ 530$ 10,350Reworked Reagents

Supplies reduction from 35% defect decrease$ 120$ 780Wasted Supplies

Supplies reduction from 35% defect decrease$ 116$ 600Reworked Supplies

Calculated using cost of recruiting/training by # of employees who quit as 
result of defects. 

$ 0$ 65,000Employee Morale

Prevention:

Eliminated centrifuge through improved processes$ 0$ 10,000Centrifuge at Collection 
Site

Eliminated wasted hourly paid labor from improved processes$ 0$ 86,260Added Labor

Reduced quality planning and education from defect reduction$ 500$ 26,455Quality Planning and 
Edu.

Appraisal:

Reduced outside department consultation fees $ 5,000$ 60,000Consulting Fees

Reduced manual safety checks from purchasing software$ 15,000$ 85,000Safety Checks

Purchased software to increase visibility$ 10,000$ 0Software Upgrade

$360,000 CoQ reduction from Lean Six Sigma Initiative$ 31,821$ 391,539CoQ Total

310

311

312
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NotesControlled 
Expense

Baseline 
Expense

Variables

CoPQ:

Elimination of OT due to decrease in defects by 35%$ 0$ 35,864Employee OT Labor

Reagent reduction from 35% defect decrease$ 555$ 11,230Wasted Reagents

Reagent reduction from 35% defect decrease$ 530$ 10,350Reworked Reagents

Supplies reduction from 35% defect decrease$ 120$ 780Wasted Supplies

Supplies reduction from 35% defect decrease$ 116$ 600Reworked Supplies

Calculated using cost of recruiting/training by # of employees who quit as 
result of defects. 

$ 0$ 65,000Employee Morale

Prevention:

Eliminated centrifuge through improved processes$ 0$ 10,000Centrifuge at Collection 
Site

Eliminated wasted hourly paid labor from improved processes$ 0$ 86,260Added Labor

Reduced quality planning and education from defect reduction$ 500$ 26,455Quality Planning and 
Edu.

Appraisal:

Reduced outside department consultation fees $ 5,000$ 60,000Consulting Fees

Reduced manual safety checks from purchasing software$ 15,000$ 85,000Safety Checks

Purchased software to increase visibility$ 10,000$ 0Software Upgrade

$360,000 CoQ reduction from Lean Six Sigma Initiative$ 31,821$ 391,539CoQ Total

$ 243,959 direct expense reduction post implementation$ 16,321$ 270,084CoQ Expense Reduction

$ 10,000 cost avoidance of having to repurchase equipment$ 0 $ 10,000CoQ Cost Avoidance
313Module 1- Unit 7

CoQ vs CoPQ Application

Six Sigma 
Impact on 

the Cost of 
Quality
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Problem Solving & Prioritization

Project Management Part 1

314
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Project Management Intro

315

Programs 
house 

Projects

313

314

315



Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.
106

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Enterprise/System Focused

Facility Focused

Department Focused

Project 
Categories

316

Project Selection
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Project Selection

317

Project 
Selection

Generation

Scoring

Ranking

Elimination
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Current 
State 

Diagnostic

Brainstorm 
Project 
Ideas

Prioritize 
Ranking

Create 
Business 
Criteria

Build 
Ranking 
Criteria

Project Selection Methodology

Project Selection Process

318

316

317
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Project Selection Process

319

• Using all applicable VOC tools, 
ascertain customer needs

• Utilize relevant benchmarks

• Perform Strengths, Weaknesses, 
Opportunities, and Threats 
(SWOT) Analysis

• Identify Sense of Urgency

• Using all applicable VOC tools, 
ascertain customer needs

• Utilize relevant benchmarks

• Perform Strengths, Weaknesses, 
Opportunities, and Threats 
(SWOT) Analysis

• Identify Sense of Urgency

Current State Diagnostics
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Project Selection Process

320

• Using 5 Why’s approach, review    
each customer complaint, poor 
metric performance, and quality 
issues and determine potential 
root causes and scope of work

• Identify where source of issues 
are coming from (Enterprise, 
Facility, or Department)

• Using 5 Why’s approach, review    
each customer complaint, poor 
metric performance, and quality 
issues and determine potential 
root causes and scope of work

• Identify where source of issues 
are coming from (Enterprise, 
Facility, or Department)

Brainstorm Project Ideas
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Project Selection Process

321

Apply ranking criteria to project list to 
prioritize and/or eliminate projects that 
are unrealistic, aren’t applicable to Lean 
Six Sigma methodologies, lack 
appropriate scope, or appropriate ROI 

• Eliminate projects with no real pain 
point

• Remove projects that have obvious 
problems and/or solutions

Apply ranking criteria to project list to 
prioritize and/or eliminate projects that 
are unrealistic, aren’t applicable to Lean 
Six Sigma methodologies, lack 
appropriate scope, or appropriate ROI 

• Eliminate projects with no real pain 
point

• Remove projects that have obvious 
problems and/or solutions

Build Ranking Criteria

319

320
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Project Selection Process

322

Apply relevant and unique business 
criteria to further rank project 
importance

• How will project impact revenue?
• What savings are expected?
• How is problem trending? Is it 

worsening, constant, or fluctuating?
• What are improvement costs?
• Resource requirements?
• Time commitments?
• Customer Needs?

Apply relevant and unique business 
criteria to further rank project 
importance

• How will project impact revenue?
• What savings are expected?
• How is problem trending? Is it 

worsening, constant, or fluctuating?
• What are improvement costs?
• Resource requirements?
• Time commitments?
• Customer Needs?

Create Business Criteria
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Effort (Business Criteria)Value (Ranking Criteria)

Total Ave 
Effort

Man 
Hours

Project 
Costs

Expected 
Duration

Total Ave 
Value

Employee 
Sat

Customer 
Sat

New 
Revenue

ROIGrowth

65495.894574OR Optimization

4.74286.2384106Lab Optimization

2.33224.628553Patient 
Throughput

3.31363.635181Staffing 
Optimization

Project Ranking & Prioritization Grid

Project Selection Process

323
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Project Selection Process

324

• Finalize ranking categories and      
such as savings, project costs, market 
share/growth, revenue increases, 
employee or customer satisfaction 
improvements

• Consider value vs effort when ranking 
each project and list each ranking 
category under value or effort

• Finalize ranking categories and      
such as savings, project costs, market 
share/growth, revenue increases, 
employee or customer satisfaction 
improvements

• Consider value vs effort when ranking 
each project and list each ranking 
category under value or effort

Prioritize Ranking

322
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Value vs Effort Grid

Va
lu

e

Effort
Low High

H
ig

h
Lo

w

OR

Lab

Throughput

Staffing

1 5 10

5

1

EffortValue

65.8OR

4.76.2Lab

2.34.6Throughput

3.33.6Staffing

Value vs Effort Grid 

325
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Effort Criteria (Weighted Value)Value Criteria (Weighted Value)
Total 

Weighted 
Effort 

(100%)

Man Hours
(40%)

Project 
Costs
(40%)

Expected 
Duration

(20%)

Total 
Weighted 

Value
(100%)

Employee 
Sat

(25%)

Customer 
Sat

(15%)

New 
Revenue

(20%)

ROI 
(25%)

Growth
(15%) 

54994574OR Optimization

428384106Lab Optimization

32228553Patient Throughput

13635181Staffing Optimization

Project Scoring - Weighting

326

Pr
oj

ec
t C

at
eg

or
y

Su
b 

Cr
ite

ria

First
Apply a ranked percentage of 
importance to the variables 
within each criteria category. 
Value and Effort criteria to total 
100%

Weighted Project Ranking and Prioritization Grid
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Effort Criteria (Weighted Value)Value Criteria (Weighted Value)
Total 

Weighted 
Effort 

(100%)

Man Hours
(40%)

Project 
Costs
(40%)

Expected 
Duration

(20%)

Total 
Weighted 

Value
(100%)

Employee 
Sat

(25%)

Customer 
Sat

(15%)

New 
Revenue

(20%)

ROI 
(25%)

Growth
(15%) 

54994574*0.15OR Optimization

428384106Lab Optimization

32228553Patient Throughput

13635181Staffing Optimization

Project Scoring - Weighting

327

Pr
oj

ec
t C

at
eg

or
y

Su
b 

Cr
ite

ria

First
Apply a ranked percentage of 
importance to the variables 
within each criteria category. 
Value and Effort criteria to total 
100%

Second
Multiply weighted percentage by 
the original score. Add all weighted 
scores together for Total Weighted 
Value.

Weighted Project Ranking and Prioritization Grid

325

326

327



Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.
110

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Effort Criteria (Weighted Value)Value Criteria (Weighted Value)
Total 

Weighted 
Effort 

(100%)

Man Hours
(40%)

Project 
Costs
(40%)

Expected 
Duration

(20%)

Total 
Weighted 

Value
(100%)

Employee 
Sat

(25%)

Customer 
Sat

(15%)

New 
Revenue

(20%)

ROI 
(25%)

Growth
(15%) 

5496.202.250.611.750.6OR Optimization

428384106Lab Optimization

32228553Patient Throughput

13635181Staffing Optimization

Project Scoring - Weighting

328

Pr
oj

ec
t C

at
eg

or
y

Su
b 

Cr
ite

ria

First
Apply a ranked percentage of 
importance to the variables 
within each criteria category. 
Value and Effort criteria to total 
100%

Second
Multiply weighted percentage by 
the original score. Add all weighted 
scores together for Total Weighted 
Value.

Weighted Project Ranking and Prioritization Grid

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Project Scoring - Weighting

Effort (Weighted Value)Value (Weighted Value)
Total 

Weighted 
Effort 

(100%)

Man Hours
(40%)

Project Costs
(40%)

Expected 
Duration

(20%)

Total 
Weighted 

Value
(100%)

Employee 
Sat

(25%)

Customer 
Sat

(15%)

New 
Revenue

(20%)

ROI 
(25%)

Growth
(15%) 

5.4021.61.86.202.250.611.750.6OR Optimization

4.001.60.81.66.150.751.20.82.50.9Lab Optimization

2.401.20.80.44.400.51.211.250.45Patient Throughput

2.800.41.21.23.850.750.750.220.15Staffing Optimization
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Pr
oj

ec
t C

at
eg

or
y

Su
b 

Cr
ite

ria

First
Apply a ranked percentage of 
importance to the variables 
within each criteria category. 
Value and Effort criteria to total 
100%

Second
Multiply weighted percentage by 
the original score. Add all weighted 
scores together for Total Weighted 
Value.

Third
Evaluate Outcomes with Decision-
Making Stakeholders

Weighted Project Ranking and Prioritization Grid
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Va
lu

e

Effort
Low High

H
ig

h
Lo

w

1 5 10

5

1

With our total weighted project 
ranking and prioritization 
scores, we can update the Value 
vs Effort grid to see the impact 
an Executive Sponsor can make 
on project selection.

Project Scoring – Weighting Application

EffortValue
6.0 (5.40)5.8 (6.20)OR

4.7 (4.00)6.2 (6.15)Lab
2.3 (2.40)4.6 (4.40)Throughput

3.3 (2.80)3.6 (3.85)Staffing

OR

Lab

Staffing

OR (Weighted)

Staffing (Weighted)

Lab (Weighted)

Throughput (Weighted)

330

Throughput

328

329

330



Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.
111

Proprietary & Confidential © Magnified Learning 2023. Materials may not be copied or distributed.

Project Viability Modeling

Solution is not well known and difficult to find9. Solution
Access to sponsor’s influence and 
resources1. Sponsorship

Once solution is defined, project will be 
implemented10. Implementation is LikelyGoal alignment between project and 

business2. Corporate Alignment

Project does not require a large amount of cash 
investment

11. Required InvestmentData availability and accessibility3. Data

Black and Green belts have capacity12. Available Six Sigma 
Resources

Defect is specific and well-defined4. Definition of Defect

Process owners have control over outcome –
limited external variables that effect project 
outcomes

13. Inputs Can Be Controlled
Potential process stability – is not likely to 
be changed in near future?5. Stability

Process can be improved and does not require a 
complete redesign14. RedesignProject’s impact on customer satisfaction6. Customer

Improvements do not negatively impact quality 
of service or products along the value chain

15. Process Quality is 
Improved/MaintainedCost-benefit ratio strength7. Benefits

Project duration relative to business needs8. Timeline

Project Viability Model Tool

The Project Viability Model is the last safety net for leaders in determining the feasibility 
of a project and its likelihood in being implemented successfully.  

331
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Project Viability Modeling

Staffing
(1-5)

Throughput
(1-5)

Lab
(1-5)

OR 
(1-5)

2323Access to sponsor’s influence and resources

4555Goal alignment between project and business

5233Data availability and accessibility

5545Defect is specific and well-defined

5545Potential process stability – is not likely to be changed in near future?

1144Project’s impact on customer satisfaction

5345Cost-benefit ratio strength

4434Project duration relative to business needs

3555Solution is not well known and difficult to find

5555Once solution is defined, project will be implemented

5212Project does not require a large amount of cash investment

5433Black and Green belts have capacity

4533Process owners have control over outcome – limited external variables that effect project outcomes

4555Process can be improved and does not require a complete redesign

3455Improvements do not negatively impact quality of service or products along the value chain

The Project Viability Model:
1.   Score each project.

332
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Staffing
(1-5)

Throughput
(1-5)

Lab
(1-5)

OR 
(1-5)

2323Access to sponsor’s influence and resources

4555Goal alignment between project and business

5233Data availability and accessibility

5545Defect is specific and well-defined

5545Potential process stability – is not likely to be changed in near future?

1144Project’s impact on customer satisfaction

5345Cost-benefit ratio strength

4434Project duration relative to business needs

3555Solution is not well known and difficult to find

5555Once solution is defined, project will be implemented

5212Project does not require a large amount of cash investment

5433Black and Green belts have capacity

4533Process owners have control over outcome – limited external variables that effect project outcomes

4555Process can be improved and does not require a complete redesign

3455Improvements do not negatively impact quality of service or products along the value chain

StaffThr.LabORWeight

11101’s

12112’s

22443’s

43424’s

77585’s

Project Viability Modeling

The Project Model
2.   Summarize scoring by value. 
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Staffing
(1-5)

Throughput
(1-5)

Lab
(1-5)

OR 
(1-5)

2323Access to sponsor’s influence and resources

4555Goal alignment between project and business

5233Data availability and accessibility

5545Defect is specific and well-defined

5545Potential process stability – is not likely to be changed in near future?

1144Project’s impact on customer satisfaction

5345Cost-benefit ratio strength

4434Project duration relative to business needs

3555Solution is not well known and difficult to find

5555Once solution is defined, project will be implemented

5212Project does not require a large amount of cash investment

5433Black and Green belts have capacity

4533Process owners have control over outcome – limited external variables that effect project outcomes

4555Process can be improved and does not require a complete redesign

3455Improvements do not negatively impact quality of service or products along the value chain

StaffThr.LabORWeight

11100.31’s

12110.72’s

224413’s

43421.34’s

77581.75’s

Project Viability Modeling

The Project Viability Model:
3. Apply model weighting
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Staffing
(1-5)

Throughput
(1-5)

Lab
(1-5)

OR 
(1-5)

2323Access to sponsor’s influence and resources

4555Goal alignment between project and business

5233Data availability and accessibility

5545Defect is specific and well-defined

5545Potential process stability – is not likely to be changed in near future?

1144Project’s impact on customer satisfaction

5345Cost-benefit ratio strength

4434Project duration relative to business needs

3555Solution is not well known and difficult to find

5555Once solution is defined, project will be implemented

5212Project does not require a large amount of cash investment

5433Black and Green belts have capacity

4533Process owners have control over outcome – limited external variables that effect project outcomes

4555Process can be improved and does not require a complete redesign

3455Improvements do not negatively impact quality of service or products along the value chain

StaffThr.LabORWeight

0.30.30.300.31’s

0.71.40.70.70.72’s

224413’s

2.63.95.22.61.34’s

11.911.98.513.61.75’s

17.519.518.720.9Total Sum

Project Viability Modeling

The Project Viability Model:
4. Calculate weighted value for each project.

StaffThr.LabORWeight

11100.31’s

12110.72’s

224413’s

43421.34’s

77581.75’s
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Staffing
(1-5)

Throughput
(1-5)

Lab
(1-5)

OR 
(1-5)

2323Access to sponsor’s influence and resources

4555Goal alignment between project and business

5233Data availability and accessibility

5545Defect is specific and well-defined

5545Potential process stability – is not likely to be changed in near future?

1144Project’s impact on customer satisfaction

5345Cost-benefit ratio strength

4434Project duration relative to business needs

3555Solution is not well known and difficult to find

5555Once solution is defined, project will be implemented

5212Project does not require a large amount of cash investment

5433Black and Green belts have capacity

4533Process owners have control over outcome – limited external variables that effect project outcomes

4555Process can be improved and does not require a complete redesign

3455Improvements do not negatively impact quality of service or products along the value chain

StaffThr.LabORWeight

0.30.30.300.31’s

1.42.81.41.40.72’s

66121213’s

10.415.620.810.41.34’s

55.955.942.5681.75’s

7480.67791.8Multi Sum

17.519.518.720.9Total Sum

4.224.134.124.39Viability Score

Project Viability Modeling

DMAIC ViabilityScore

Not Viable<2.0

Further Validate2.0 – 3.0

DMAIC Viable> 3.0

The Project Viability Model:
5. Calculate the viability score

StaffThr.LabORWeight

11100.31’s

12110.72’s

224413’s

43421.34’s

77581.75’s
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Building a Six Sigma Team

Project Management Part 2

337
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Project 
Management-
Building a Six 
Sigma Team

There are three types of team members: 

Regular members – critical to day-to-day project success. 
Consist of SMEs, Process leads, champions, green belts, black 
belts, and project managers

Ad hoc members – provide expertise only as needed during 
key parts of project as they cannot leave day-to-day process 
functions

Resource members - included only when project leader feels 
they need expert information, counsel, or help in accessing 
resources, such as accounting, HR, or compliance.

338

Building a Six Sigma Team
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Building a Six Sigma Team

Green Belt 
FTE 
dedication is 
dependent 
on project 
complexity 
and duration

Green Belt 
FTE 
dedication is 
dependent 
on project 
complexity 
and duration

Master Black Belt

0.05 FTE Required

Executive Sponsor

0.1 FTE Required

Green Belt

OR Leaders

Green Belt

OR Process Owner

Green Belt

Champion(s)
Subject Matter Expert(s)

Black Belt

0.33 – 0.5 FTE Required

Project Manager

0.5 – 1.0 FTE Required

339

RegularRegular ResourceResourceAd HocAd Hoc Regular ResourceAd Hoc
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Interfaces
Responsibilities

IdentityRole
SecondaryPrimary

Black Belt, Project 
Manager, Process Owner, 
Champion(s)

Project ManagerOversee EngagementDr. Exec Sponsor, COOExecutive Sponsor

Black Belt, Process OwnerBlack Belt LeaderConsultantJay K., VP ConsultantMaster Black Belt

All Team MembersTask manager, data 
manager, data analyst

Day-to-day organization, 
project leader, facilitator

Mary T., Sr. ConsultantBlack Belt

Core Team Members, 
Executive Sponsor

Assist Black BeltTask organizer,
Manage Budget

Spencer K., PMOProject Manager

Core Team Members, 
Executive Sponsor

FacilitatorChange Manager, Subject 
Matter Expertise, 
Implementation Expert

Dr. Chen, Cardiologist
Dr. Phill, Gen Surg

Champion(s)

All Team MembersTask Manager, Change 
Manager

Subject Matter Expertise, 
Decision Maker, 
Implementation Leader

Karen P., RNProcess Owner

Core Team MembersChange ManagerSubject Matter Expertise, 
Data Collection
Implementation Support

Jake K, Sterile Proc.
John T, RN OR Lead
Jason P, OR Lead
Sue A, OR Scheduler

Process Leader(s)

Core Team MembersData CollectionSubject Matter ExpertiseJane D., RN
Jenn K, RN
Phil T, Room Turnover

Process SME(s)

Roles & 
Responsibilities
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Timelines and a Project’s Critical Path

Week 24Week 21 Week 18Week 15Week 12Week 9Week 6Week 3Week 1

Define

Measure

Analyze

Improve

Control

Task A
(1 week)

Task A
(1 week)

Task B
(2 week)

Task B
(2 week)

Task C
(1 week)

Task C
(1 week)

Task D
(5 week)

Task D
(5 week)

Task E
(2 week)

Task E
(2 week)

Task F
(1 week)

Task F
(1 week)

Task G
(3 week)

Task G
(3 week)

341

Project Timeline
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Task A
(1 week)

Task B
(2 week)

Task C
(1 week)

Task D
(5 week)

Task E
(2 week)

Task F
(1 week)

Task G
(3 week)

Project Timeline

Organizing Tasks
1. F – Start
2. A & B follow F
3. D follows B
4. G follows A & D
5. E follows G
6. C ends

340
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Task A
(1 week)

Task B
(2 week)

Task C
(1 week)

Task D
(5 week)

Task E
(2 week)

Task F
(1 week)

Task G
(3 week)

Task A
(5 week)

Task B
(2 week)

Task C
(1 week)

Task D
(1 week)

Task E
(2 week)

Task F
(1 week)

Task G
(3 week)

Task A
(1 week)

Task A
(1 week)

Task B
(2 week)

Task B
(2 week)

Task C
(1 week)

Task C
(1 week)

Task D
(5 week)

Task D
(5 week)

Task E
(2 week)

Task E
(2 week)

Task F
(1 week)

Task F
(1 week)

Task G
(3 week)

Task G
(3 week)

Task A
(5 week)

Task A
(5 week)

Task B
(2 week)

Task B
(2 week)

Task C
(1 week)

Task C
(1 week)

Task D
(1 week)

Task D
(1 week)

Task E
(2 week)

Task E
(2 week)

Task F
(1 week)

Task F
(1 week)

Task G
(3 week)

Task G
(3 week)

343
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Continuous Im
provem

ent

Define Measure Analyze

Planning and 
Organization
(1-2 weeks)
Key Deliverables:
• Problem 

Statement
• Business Case
• Project Scope
• Project Charter
• Budget

Current State 
Diagnostic
(2-4 weeks)
Key Deliverables:
• Define “As Is” 

Process
• Validate Data 

Integrity
• Quantify Process 

Performance and 
KPIs

Root Cause 
Analyses
(4-8 weeks)
Key Deliverables:
• Identify Potential 

Causes (x’s)
• Investigate 

Significance of x’s
• Identify Significant 

Causes to Focus 
on [y = f(x’s)]

Improve Control

Design Verify

Implement 
Solutions
(3-8 weeks)
Key Deliverables:
• Generate 

Solution(s)
• Implement 

Changes

Implement 
Solutions
(4-6 months)
Key Deliverables:
• Capital Purchases
• Employee Training
• Software 

Development

Implement 
Solutions
(2-3 months)
Key Deliverables:
• Department 

Responsibilities 
transition to 
Process Manager

Sustainability 
Execution
(2-4 weeks)
Key Deliverables:
• Create Controls 

and Monitor KPIs

344
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Total Project CapacityDuration 
(months)

Capacity (FTE) 
per Project

Role

20 – 40 projects6 – 12 0.05Master Black Belt

3 – 6 projects6 – 12 0.33Black Belt

10 – 20 projects3 – 6 0.2Green Belt – Process Owner

20 – 40 projects6 – 12 0.05 – 0.1Yellow Belt – Executive

40 projects10.05Yellow Belt – SME
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Lean Six Sigma 
ROI

346

Cost (Salary and Benefits)Name

$135,000Jason

$120,000Terry

$125,000John

$115,000Jason

$115,000Kimberly

$110,000Tameka

$75,000Jenny

$75,000Tony

$870,000Total Salary

$15,000Total Other

$885,000Grand Total

Lean Six Sigma Roadmap
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DeltaTotal ValueExpected ROI per 
project

Total Expected 
Annual Projects

Cost (Salary and 
Benefits)Name

-$135,000-$135,000N/AN/A$135,000Jason

$240,000$360,000$60,0006$120,000Terry

$235,000$360,000$60,0006$125,000John

$185,000$300,000$60,0005$115,000Jason

$125,000$240,000$60,0004$115,000Kimberly

$130,000$240,000$60,0004$110,000Tamaka

$185,000$260,000$20,00013$75,000Jenny

$225,000$300,000$20,00015$75,000Tony

$1,190,000$870,000Total Salary

-$15,000$15,000Total Other

$1,188,500$885,000Grand Total

347
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Summary
Lean Six Sigma agents are well versed 
in quantifying project values from 
various perspectives. 

By fully understanding CoQ, CoPQ, 
Project Evaluations, Team Organization, 
and Approach Management, 
organizations can expect to see 
significant savings over years.

Lean Six Sigma agents should be 
familiar with how to best manage their 
time, and only select projects that will 
yield the appropriate return for role 
justification.
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Project 
Selection

Generation

Scoring

Ranking

Elimination

Quality and Project Management Summary
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