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This program is supported by the Health Resources and Services Administration 
(HRSA) of the U.S. Department of Health and Human Services (HHS) as part of an 
award totaling $510,238 with zero percentage financed with nongovernmental 
sources. The contents are those of the author(s) and do not necessarily represent 
the official views of, nor an endorsement, by HRSA, HHS or the U.S. Government.

• Six Sigma

• Lean Metrics

• Developing a Lean 
Culture

Six Sigma

…….. is the amount of variation present in a 
process relative to customer requirements 

and specifications.
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Two Complementary Approaches

Lean….
• Is a mindset, toolkit and 

methodology

• Provides tools for analyzing 
process flow and delay times at 
each activity in process

• Removes non-value-added 
steps in process

• Provides a means for 
quantifying and eliminating the 
cost of complexity

Six Sigma….
• Emphasizes need to recognize opportunities 

and eliminate defects

• Recognizes that variation hinders ability to 
reliably deliver high-quality services

• Requires data-driven decision and 
incorporates a comprehensive set of 
standard tools for effective problem solving

• Provides a highly prescriptive cultural 
infrastructure effective in obtaining 
sustainable results (continuous improvement 
through an empowered work force)

Two Complementary Approaches

Where do We want to go? 
Six Sigma Process Improvement

• Six Sigma builds on Lean and seeks 
to improve the quality of process by:

– identifying and removing the causes of 
defects (errors) and variation.

– Identifying and removing sources of 
waste within that process

– Focusing on outputs that are critical to 
customers
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Lean vs. Six Sigma

• Lean tends to be used for shorter, less complex problems.  
Often time driven.  Focus is on eliminating wasteful steps and 
practices.

• Six Sigma is a bigger more analytical approach – often 
quality driven – it tends to have a statistical approach.  Focus on 
optimizing the important steps – reducing defects.

• Some argue Lean moves the mean, SixSigma moves the 
variance. But they are often used together and should not be 
viewed as having different objectives.
– Waste elimination eliminates an opportunity to make a defect
– Less rework means faster cycle times

• Six Sigma training might be specialized to the “quality” 
department, but everyone in the organization should be trained 
in Lean

SIX SIGMA Defined

Six Sigma is named after a statistical concept 
where a process only produced 3.4 defects 
per million opportunities (DPMO).

1 sigma = 690,000 DPMO = 32% efficiency
2 sigma = 308,538 DPMO = 69% efficiency 
3 sigma = 66,807 DPMO = 93.3% efficiency 
4 sigma = 6.210 DPMO = 99.38% efficiency 
5 sigma = 233 DPMO = 99.977% efficiency 
6 sigma = 3.4 DPMO = 99.99966% efficiency
7 sigma = 0.019 DPMO = 99.9999981% efficiency

The POWER of Six Sigma

20,000 lost articles of mail per hour

The Classic View of Quality 

“99% Good” (Z = 3.8)

Seven lost articles of mail per hour

The Six Sigma View of 
Quality 

“99.99966% Good” (Z = 6)

One hour without electricity 
every 34 years

68 wrong drug prescriptions 
each year

No electricity for almost 
7 hours each month

200,000 wrong drug prescriptions 
each year

One short or long landing at most 
major airports every five years

2 short or long landings at most 
major airports daily

5,000 incorrect surgical operations 
per week

1.7 incorrect surgical operations 
per week

One minute of unsafe drinking water 
every seven months

Unsafe drinking water almost 
15 minutes each day

+ 99% 99.9997%
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Healthcare Fails to Deliver Six Sigma
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Sigma

Hospitalized 
Patients 

Injured by 
Negligence

Treatment of 
Ambulatory 

Patients with 
Antibiotics for 

Viral 
Respiratory 
Conditions

Appropriate 
Identification 
& Treatment 
of Patients 
with Clinical 
Depression

Administration 
of Beta 

Blockers to 
Elderly 
Patients 

Following 
Heart Attack

Source: Chassin, Milbank Quarterly, 11/4/98.

2 Sigma2 Sigma

1 Sigma1 Sigma

3 Sigma3 Sigma
3.4 10,000

5 Sigma5 Sigma

Target Customer
Specification

6.6% Defects

w  i  d  e      v  a  r  i  a  n  c  e

Six Sigma illustrated

No Defects

slim variance

Target Customer
Specification

Patients don’t feel the averages, 
they feel the variability

Six Sigma Methodology
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Six Sigma Methodology

Variation

Variation

Everything varies.

Nothing is exactly 100 percent repeatable 
(no two snowflakes…).

That is the way things normally occur.
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Six Sigma Focuses on the 
Elimination of Variation

Types of Variation

Common Cause

• Refer to situations, usually within 
systems and processes that are more 
ongoing, chronic, and persistent

Special Cause

• Refer to sentinel events, one-time 
occurrences, or other unique out-of-
the-ordinary circumstances

Understanding Variation

The consequences of not knowing the 
type of variation are:
• Seeing trends where there are no trends
• Blaming individuals for things they have 

no control over
• Giving credit to others for things they 

have no control over
• “tampering” or making changes to a 

process (without knowing the type of 
variation) can actually make it worse



5/26/2020

7

Stable Process

• When only normal variation is 
present in a process, the process is 
said to be stable

• Stable processes are predictable.

• Stable processes are in (statistical) 
control.

• Stable processes have a known 
process capability.

Control

A process is said to be in statistical 
control when, through the use of past 
experience, we can predict how the 
process will vary in the future.

Control=Predictability

Focus on Customers

CTQ’s
(Critical To Quality)
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Critical-to-Quality (CTQ) Measures 

There are only two types of defect-related 
problems—not enough of a good thing or too 
much of a bad thing, either of which should be 
measurable and easily depicted with a control 
chart. 
Some examples include:

– Complaints are defects. 
– Missed commitments (e.g., operating room 

cancellations of start times) are both defects and 
time problems 

– Waste and misuse of supplies, floor space, 
computers, networks, or people are cost problems 

– Taking care of a patient injured by a medical 
mistake, fall, or other preventable error is rework 

– ‘Never events” are a defect. 

Wait 
Times/Delays

Lab TAT

Radiology 
TAT

PACU/ED 
Admit to Bed

World Class 
Team

Reimbursement

Accuracy of 
Patient Info

Medical 
Necessity
Validation

POS 
Collections

Productivity

Nursing 
Documentation

Pain 
Management

Patient 
Flow

Discharge 
Process

ICU 
Throughput

Appropriate 
Placement

CTQ’s

Top Financial
Performance

Excellent
Service

GrowthClinical Quality

Quality 
Measures

Core 
Measures 

Performance 
(CHF)

Communication 
of Quality-

Public

Certifications/
Accreditations

ICU Clinical 
Effectiveness

Reconciliation 
of Patient 
Medicine

Patient 
Classification 

Process

On Base 
Implementation

Cath Lab 
Scheduling 

System

Reduce FPC 
No Shows

Benchmarking
Kano’s Model
Knowledge-based 
Management
Project Charter
SIPOC Model
Quality function 
Deployment
Voice of the 
customer
Value Stream 
Mapping

Confidence 
Intervals
Measurement 
System Analysis
Nominal Group 
Technique
Process Capacity 
Analysis
Process Flow 
Diagram
Time Value Map
Value Stream 
Mapping
Waste Audit

Affinity Diagram
Brainstorming
Cause and Effect 
Diagram
Fault Tree Analysis
Histogram
Pareto Chart
Scatter Diagram
5 Whys

DFSS
Kanban
Mistake Proofing
Standard Work
Takt Time
Visual Management
Work Cell Design
5S Workplace 
Organization
Reliability

Control Charts
Control Plan
Reaction Plan
Run Charts
Standard Operating 
Procedures

Lean and Six Sigma Together
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Lean Metrics -
Data and Information

“Where performance is measured, 
performance improves. Where 
performance is measured and reported,
the rate of improvement accelerates.” 

- Thomas S. Monson

What Are Lean Metrics?

A lean metric is a 
standard 

measurement that is 
used to gauge the 
performance of a 

process or 
organization.

Why Measure?

• Successful measurement is a 
cornerstone of successful 
improvement.

• How do you know if the changes 
you are making are leading to 
improvement? Simple: you 
measure.

• Measurement doesn't have to be 
difficult or time consuming the key 
is to pick the right measurements.
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Why Use Metrics?

• You must understand the process to improve.
• Metrics lead to process scrutiny.
• Make sure metrics measure true need.

Key Insights

There Is 
Only One 
Reason!

Metrics 
highlight 

improvement 
opportunities.

Metrics Used in Lean Initiatives 

Metrics enable organizations using Lean and 
Six Sigma to: 

• Identify and target the right problems during 
Lean and Six Sigma events and projects 

• Evaluate potential process improvements 
and select appropriate actions for 
implementation 

• Establish baselines for process 
performance and track progress over time 

• Understand and communicate the results 
(outcomes) of Lean and Six Sigma efforts 

• Inform and monitor efforts to deploy Lean 
and Six Sigma throughout an organization 

Time 
Time metrics evaluate the time to produce and 
deliver a product or service to customers, the 
portion of time that is spent processing the 
product or idle time, whether customers receive 
products or responses on time, and other time-
related considerations. 

Cost 
Cost metrics measure cost savings and the 
costs of products or processes, such as the 
amount of full-time equivalent employees 
needed for a process. 

Process Metrics 
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Quality

Quality metrics examine the quality of 
products or services, such as customer 
satisfaction and whether Patient 
information/data are complete and accurate. 

Outputs 

Output metrics track the production or 
activity of the organization’s processes. 

Process Metrics 

Process complexity 

Process complexity metrics describe the 
complexity and nature of a process, 
such as the number of handoffs and 
steps in the process. 

Process Metrics 

Lean Deployment
Lean deployment metrics measure the 
status of Lean implementation at an 
organization, such as the number of Lean 
events or trainings conducted. 

Morale: 
Morale metrics pertain to employee 
satisfaction and staff retention, including 
responses to staff surveys and turnover 
rate. 

Organizational Metrics 
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 Measuring wastes (non-value added 
activity) in processes (e.g., comparing 
processing time or value-added time to the 
total time to produce a product, including 
idle time) 

 Informing selection of specific process 
improvement actions 

 Evaluating progress made to address those 
wastes and the benefits of Lean and Six 
Sigma projects (e.g., cost savings, 
reductions in process steps, etc.) 

 Assessing the overall performance of a 
process (e.g., customer satisfaction, percent 
of services delivered on time, etc.) . 

Process Metrics 
Support Several Objectives

Steps to Good Data Collection 
Plan for data collection. This is where you 
would specify the goals and objectives for the 
data to be collected. 

Standardize how cycle times are 
measured. It may be a challenge to obtain 
exact cycle times for some of the activities 
within a process, but do not let that stop you 
– be as accurate as you can and improve 
from there. 

Collect the data. This is a collection of data 
as defined by the parameters in (1 and 2). 

Analyze and present the data. This Is 
where you determine the data’s repeatability, 
accuracy, and stability. 

Types of Data Collection 

Historical Data (or using current data 
available) 

Data can be collected by creating various 
reports from internal databases or from other 
vendor electronic information systems. 

Advantages:
• Inexpensive  

• Data available 

• Can identify trends over time 

• Very efficient use of people’s time 

• Sample size good 
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Process vs. Results Metrics

Process Metric

How we are doing

Results Metric

How we did

Great for action Great for reflection

Help find root causes Help develop strategy

Short cycles (immediate 
PDCA)

Big picture review

More important for 
frontline teams / leaders

More important for 
senior leaders

Sample Metrics

Results Metric

Customer Satisfaction

Process Metric
Average time to answer 
phone

Warranty ClaimsRolled-through yield on 
production line

On-Time DeliveryDays of work in queue

Inventory Turns% of ‘A’ parts on kanban

Steps to Developing Metrics

1. Understand the “Voice of 
the Customer (VOC)”.

2. Know your strategy.

3. Evaluate your daily 
management.

4. Establish goals.

5. Define the process metrics.
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Steps to Developing Metrics

6. Make a data collection plan.

7. Compile the data.

8. Evaluate the information.

9. Take action.

Guidelines for Measurement

• Information gathered should be
• Strategic

• Relevant

• Important

• Compelling

• Use multiple measures

• Don’t track too many process measures, 
choose appropriate statistics

• Use sampling to make measurement 
efferent and representative

• Integrate it into peoples daily routine

• Plot data and measures over time

Common Metrics

Satisfaction

Parts Per Million 
(Quality)

Uptime

Inventory Turns Audit Scores

Productivity% On Time Delivery
Average Seconds 

to Answer
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Benefits of Metrics

Highlight 
Abnormalities

Align Efforts

Reduce 
Waste

Eliminate 
Confusion

Maximize 
Resources

Respect for 
People

Example – Pain Management Project

A visual analog scale (VAS) is used routinely in the 
department to assess the patient’s perception of pain and is 
included in the nurses’ computerized charting. 

An acceptable level of pain is VAS of 4 or less.

Moderate to severe pain was defined as VAS 4 or higher. 

A search will be conducted of total knee patients using the 
VAS criteria and ________charts will be randomly audited 
using a chart screening tool. 

Time to pain management is defined as the interval between 
VAS assessment and the administration of a pain medication 
or other intervention as documented in the nursing record. 

The rate of pain treatment is defined as the number of patients 
who received a pain intervention divided by the number of 
patient encounters audited.

Example - Define your 
metrics more specifically:

Number of patient reporting a VAS of 4 or more 
dropped from _______  to ______ percent

Time to pain management went from _______ 
minutes to _______minutes 

Untreated pain dropped from _______to 
________percent. 

Patient satisfaction scores improved from 
______ to ______.
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Resource in Your Handouts

Cultural Transformation

Healthcare People “Get” Lean

• Healthcare is the diagnosis and 
treatment of illness

• Lean is the diagnosis and treatment of 
processes

The goal is to give healthcare 
professionals a new way to look at their 
processes using a small Lean toolset
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Transformation Has Two 
Elements Technical and Cultural

Technical

Tools and 
Techniques

Pursuit of Perfection

Value Stream Thinking

Disconnected Process 
Improvement

Tools Deployment

Social

Tools and Techniques

Learning Organization

Advanced Teambuilding

Employee 

Empowerment

Employee Engagement

T
h

e 
P
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h
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o
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…without which Lean Techniques and Related 
Kaizen Simply Becomes Unsustainable

5S, Visual 
Controls, 
Standard Work, 
Mistake 
Proofing… Lean 

Management 
System

Technical 
Tools

Cultural

Lean Leaders Facilitate & Rigorously 
Apply Lean Management System

Traditional Culture
– Provider focus 
– Problem hiding
– Functional Silos
– Blame people
– Reward individuals
– Guard information
– Lower cost
– Expert driven
– Manage from the office

Lean Culture
– Patient focus 
– Problem highlighting
– Process is visible 
– Respect for worker
– Manager teach/empower
– Root cause analysis
– Rewards group sharing
– Decrease waste 
– Process driven
– Walk the process

Changing Cultures
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Change Leadership Role

The Shifting Role of the Leader*

Today’s Leader Lean Leader

Fire Fight Maintaining Improving

Fire fighting Fire 
fighting 

Maintaining

Maintaining

Improving
Improving

Three Keys to 
Leadership

• Go See
“Senior 
Management must 
spend 
time on the front 

lines.”

2.  Ask Why
“Use the “Why” 
technique daily.”

3.  Show Respect
“Respect your 
people.”

• Small teams of people reflecting each and 
every day on how well the value stream 
performed yesterday and how we may 
make it better today.

• Leadership focused on building the 
problem-solving “muscle” of the 
organization.

Key Characteristics of a 
Lean Thinking Organization

Cultural Transformation

• Prepare Leadership
– An initial working session where senior leaders 

reflect on their strategic goals and learn where 
Lean fits into their organization’s overall strategy 
starts to build the necessary infrastructure. 

• Create the Infrastructure
– The overriding objective in this area is to 

translate your hospital’s strategy into a tactical 
process improvement plan that guides value 
stream selection project prioritization and 
oversees program management activities to 
ensure appropriate leadership focus, strategic 
alignment and timely execution of all process 
improvement activities.
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• Build Competency
– Deploying Lean is not for amateurs. Just as it 

takes time and dedication for a runner to get 
ready for a marathon, preparation for Lean 
deployment starts months in advance. It takes 
physical training, mental preparation, a 
progressive program of skill advancement and 
overarching support from sponsors.

– Before starting a broad-based education 
program, it is important to understand the 
current state of the work environment.

Cultural Transformation

• Establish Your Base with Yellow Belts
– Effective education for Yellow Belts is designed to develop 

competencies in: process observation techniques, process 
analysis using Lean methods, current-state and future-state 
value stream mapping, opportunity analysis, and prioritization. 

– GB Trainers also teach them how to facilitate rapid cycle 
improvement events known as Kaizens and how to anticipate 
and respond to cultural resistance when it occurs in the change 
process — as it very often will. 

• Start the Journey
– Creating a Lean-thinking culture requires a long-term 

commitment from leadership, purposeful alignment to 
your strategic vision and talented resources. You also 
need a clear strategy for creating a change-oriented 
culture of people ready to work alongside the Lean 
leaders to improve delivery of patient care.

Cultural Transformation
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The Formula for Success

Building a True Lean Culture

• Means winning “one heart and soul at a 
time”

• Each individual comes to a full 
commitment at their own individual 
pace

• Be patient - some who embrace it 
slowly become the strongest advocates

• You know you’re there when all 
employees engage in identifying and 
eliminating waste every day
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Getting to the “tipping point” requires:

• Learning the tools, methods and technical content 
of the Lean Healthcare System

• Transforming the culture
• Implementing lean management systems that 

sustain gains and drive continuous improvement

Keep Your Eye on the Goal

• Commitment from Leadership is the foundation 
of any transformation effort 

• Resistance from Physicians, Clinicians and Staff 
is to be expected

• Look for opportunities to engage Physicians, 
Clinicians and Staff in improvement activities 

• Lean implementation activities has been 
staggered with constant reflection for continuous 
improvement

• Important for Physicians, Clinicians, and          
Staff to understand how Lean is different       
from other process improvement             
initiatives

• Persistence is key!

Lean Transformation Lessons 
Learned
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John L. Roberts, MA
Midwest Health Consultants, Inc.
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402-421-2356
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Thank you!
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