
Institute for Healthcare Improvement

Applying the Science of 
Improvement to Medical 
Group Practice: Part 1

By Robert Lloyd, PhD 

These presenter has nothing to disclose

January 17, 2013

Prepared for the

American Medical Group Foundation

Faculty

2

Robert Lloyd, PhD, Executive Director of 

Performance Improvement, Institute for 

Healthcare Improvement, provides leadership in 

the areas of performance improvement 

strategies, statistical process control (SPC) 

methods, development of strategic dashboards, 

and quality improvement training. He also serves 

as faculty for various IHI initiatives and 

demonstration projects in the US and abroad.  He 

is author of numerous articles, chapters, and 

books on quality, safety and SPC.



Institute for Healthcare Improvement

Objective

To provide a high-level overview 
of the Science of Improvement 
and describe how it can help to 

achieve the goals of

3
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Discussion Topics

• QI Self Assessment

• Messiness of life

• The Model for Improvement (MFI)

• Building aim statements

• The role of measurement in QI

• Developing change concepts and ideas to test

• The PDSA cycle

• The Sequence of Improvement

• Will, Ideas and Execution
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Exercise: Measurement Self-Assessment

This self-assessment is designed to help quality facilitators gain a better understanding of where 

they personally stand with respect to the milestones in the Quality Journey.  What would your 

reaction be if you had to explain the PDSA cycle to your colleagues?  Why is it preferable to plot 

data over time rather than use aggregated statistics and tests of significance?  Can you construct a 

run chart or help a team decide which control is most appropriate for their data?  

You may not be asked to do all of the things listed below today or even next week.  But, if you are 

facilitating a QI team or expect to achieve the MUPD goals, sooner or later these questions will be 

posed.  How will you deal with them?

The place to start is to be honest with yourself and see how much you know about QI concepts and 

methods. Once you have had this period of self-reflection, you will be ready to develop a learning 

plan for yourself and those on your improvement team. 

Use the following Response Scale.  Select the one response which best captures your opinion.

1 I could teach this topic to others!

2 I could do this by myself right now but would not want to teach it!

3 I could do this but I would have to study first!

4 I could do this with a little help from my friends!

5 I'm not sure I could do this!

6 I'd have to call in an outside expert! Source: R. Lloyd, Quality Health Care: A Guide to 

Developing and Using Indicators. Jones & 

Bartlett Publishers, 2004: 301-304.

Exercise: Measurement Self-Assessment
Source: R. Lloyd, Quality Health Care: A Guide to Developing and Using Indicators.

Jones & Bartlett Publishers, 2004: 301-304.

Measurement Topic or Skill
Response Scale

1 2 3 4 5 6

Build clear aim statements for our work

Move my team from concepts to specific quantifiable measures

Building clear and unambiguous operational definitions

Develop data collection plans

Explain why plotting data over time is preferable to using aggregated data and 

summary statistics

Describe the differences between common and special causes of variation

Construct and interpret run and control charts

Identify specific ideas that we believe will achieve the MUPD goals

Set up and run PDSA tests on the ideas we have for improvement

Apply the sequence of improvement (testing, implementing and spreading)  

to the eight MUPD campaign planks
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The Messiness of Life!
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“Some problems are so 
complex that you have to be 

highly intelligent and well 
informed just to be undecided 

about them.”
--Laurence J. Peter 

A good reference on this topic is “Wicked Problems and Social Complexity “

by Jeff Conklin, Ph.D., Chapter 1 in Dialogue Mapping: Defragmenting Projects through Shared 

Understanding. For more information see the CogNexus Institute website at http://cognexus.org, 2004. 
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X Y

(If only it was this simple!)

Patient 

meets with 

the doctor

A healthy and 

satisfied patient 

with their BP in 

control

Is life this simple?
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No, it looks more like this…

X3

X2

X1

X5

X4

Y

There are numerous direct effects between the independent 

variables (the Xs) and the dependent variable (Y).

Time 1 Time 3Time 2

Patient 

Assessment 

Score
(could be health 

outcomes, functional 
status, satisfaction or 

blood pressure)
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Coordination of Care

Current 

health 

status

Age

Gender

Communication
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In this case, there are numerous direct and indirect effects between the 

independent variables and the dependent variable.  For example, X1 and X4 

both have direct effects on Y plus there is an indirect effect due to the 

interaction of X1 and X4 conjointly on Y.

Y

Actually, it looks like this…

X3

X2

X1

X5

X4

R3

R2

R1

R5

R4

RY

Key Reference on Causal Modeling

H.M Blalock, Jr. editor Causal Models in the 

Social Sciences. Aldine publishing Co., 1999.

R = residuals or error terms representing 
the effects of  variables not included in 

the model.

Coordination of 

care

Age

Gender

Communication
Current 

health 

status

Patient 
Assessment Score

(could be health 
outcomes, functional 
status, satisfaction or 

blood pressure)

Time 1 Time 3Time 2
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Walter 
Shewhart

(1891 – 1967)
Joseph Juran

(1904 - 2008)
W. Edwards 

Deming

(1900 - 1993)

The Quality Pioneers
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"Both pure and applied science have 

gradually pushed further and further the 

requirements for accuracy and precision. 

However, applied science, is even 

more exacting than pure science in 

certain matters of accuracy and 

precision."

Dr. Walter Shewhart
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Y

The messiness of life requires

applied science.

X3

X2

X1

X5

X4

Time 1

Time 3

Time 2

R3

R2

R1

R5

R4

RY
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And, you 

need to 

enjoy the 

messiness 

of life!

I REALLY

do enjoy 

the 

messiness 

of life! 

Don’t you?
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Okay…so 
how do I 
start to 

untangle all 
this stuff?

The Improvement Guide, API, 2009

By having a
Model for Learning and Change

When you 
combine 

the 3 
questions 
with the…

…the Model 
for 

Improvement.

PDSA cycle, 
you get…
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And, by combining two types of 
knowledge…

SOI Knowledge

Subject Matter 
Knowledge

Science of Improvement 
Knowledge: The interplay of the 
theories of systems, variation, 
knowledge, and psychology. 

Subject Matter Knowledge:
Knowledge basic to the things we 
do in life. Professional knowledge.

Knowledge for Improvement

SOI  Knowledge

Subject Matter 
Knowledge

Improvement occurs when we learn how to combine 
subject matter knowledge and the science of improvement  
in creative ways to develop effective ideas for change.
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“Dr. Edwards Deming made an important contribution to the science of improvement by recognizing the elements of knowledge that underpin improvements over a wide spectrum of applications.  He gave this body of knowledge the foreboding name “a System of Profound Knowledge.”  “Profound” denotes the deep insight that this knowledge provided into how to make changes that will result in improvement in a variety of settings.“System” denotes the emphasis on the interaction of the components rather than on the components themselves.”The Improvement Guide, Langley et. al. 2009, page xxiv.
W. E. Deming, The New Economics for 

Industry, Government, Education. MIT, 1993

"One need not be eminent in 
any part of profound 

knowledge in order to 
understand it and to apply it. 
The various segments of the 

system of profound 
knowledge cannot be 

separated. They interact with 
each other. For example 

knowledge about psychology 
is incomplete without 

knowledge of variation." 

Profound - having intellectual depth and insight  (Webster)

Appreciation 
of a System

Theory of 
Knowledge

Human
Behavior

Understanding
Variation
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Appreciation 

of a system

Understanding 
Variation

Theory
of 
Knowledge

Human 

Behavior

The Lens of Profound Knowledge

QI

“The system of profound 
knowledge provides a lens.  
It provides a new map of 
theory by which to 
understand and optimize our 
organizations.” 
(Deming, Out of the Crisis)

It provides an opportunity 
for dialogue and learning!

22

Appreciation for a System
• Interdependence, dynamism

• World is not deterministic

• Optimization, interactions

• System must have an aim

• Whole is greater than sum of the parts 

Understanding Variation
• Variation is to be expected

• Common or special causes

• Ranking, tampering

• Potential mistakes

Theory of Knowledge

• Prediction

• Learning from theory, experience

• Operational definitions 

• PDSA for learning and 

improvement

Human Behavior
• Interaction between people

• Intrinsic motivation, 

movement

• Beliefs, assumptions 

• Will to change

What What What What insightsinsightsinsightsinsights might be obtained by looking might be obtained by looking might be obtained by looking might be obtained by looking 
through the Lens of Profound Knowledge?through the Lens of Profound Knowledge?through the Lens of Profound Knowledge?through the Lens of Profound Knowledge?
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• Now that you understand the components of PK, we 

would like to give you an opportunity to apply the Lens 

of Profound Knowledge to your MUPD work. 

• You should work with your improvement team members

• Use the PK Worksheet to record your responses

• Engage in a dialogue on PK (not a debate, a discussion 

or a chit-chat but a true dialogue about the theories 

and assumptions surrounding your work and the 

MUPD Aim)  

Exercise: Profound Knowledge

24

Profound Knowledge Worksheet

Appreciation for a System

•

•

•

•

Human Behavior

•

•

•

Theory of Knowledge

•

•

•

•

Understanding Variation 

•

•

•

•
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The Improvement Guide, API, 2009

A Model for Learning and Change

When you 
combine 

the 3 
questions 
with the…

…the Model 
for 

Improvement.

PDSA cycle, 
you get…
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Developing the 

team’s

Aim Statement

Question #1: 
What are We Trying to Accomplish?
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Constructing an Aim Statement

• Defines boundaries: the system to be 

improved (scope, patient population, processes to 

address, providers, beginning & end, etc.)

• Specifies numerical goals for outcomes 
(How good?)

(ambitious but achievable)

• Includes timeframe (By when?)

• Provides guidance (on sponsor, resources, 

strategies, barriers, interim & process goals)

28

• Involve senior leaders
• Obtain sponsorship (geared to the project’s complexity)

• Provide frequent and brief updates
(practice the 2 minute elevator speech)

• Focus on issues that are important to 
your organization
• Connect the team Aim Statement to the Strategic Plan

• Build on the work of others (steal shamelessly!)

Constructing an Aim Statement
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Check Points in Developing an
Aim Statement

AIM Content
• Explicit over arching description

• Specific actions or focus

• Goals

AIM Characteristics
• Measurable (How good?)

• Time specific (By when?)

• Define participants and customers

Aim Statement

How good?

80 percent of high blood pressure patients with their 
condition in control.

• Patients with diabetes or chronic kidney disease,
BP < 130/80

• All other patients, BP < 140/90

By When?
2016

(end of the calendar year?)
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S + P = O
Structure + Process = Outcomes

Source: Donabedian, A. Explorations in Quality Assessment and Monitoring. Volume I: The Definition 
of Quality and Approaches to to its Assessment. Ann Arbor, MI, Health Administration Press, 1980.

Note: T he outcomes will never change unless someone is 
focused on the structures and processes that drive the outcomes.
Also remember that the processes will show improvement before 

the outcomes.

What does it take to achieve the Aim?

32

The eight processes (“campaign planks”) are based 

on best practices derived from AMGA’s high blood 

pressure learning collaboratives, case studies, and in 

consultation with the campaign’s National Steering 

Committee and Scientific Advisory Council. 

Participating groups will report quarterly on blood 

pressure control rates to enable AMGF to evaluate 

campaign implementation and outcomes.

By what method?
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80% of Patients at Goal Blood Pressure

Prevention, 

engagement, and 
self-management  
program in place

All patients not at 
goal and with 
new Rx seen 

within 30 days

Hypertension 
Guideline used 
and adherence 

monitored

Direct Care Staff 
trained in 

accurate BP 
measurement  

Registry used
to identify and 

track 
hypertension 

patients

All specialties 
intervene with 
patients not in 

control 

All team 
members trained 
in importance of 

BP goals  

33

BP addressed for 
every hypertension 

patient, every  
primary care visit 

Are there Aim Statements for each of processes?
How good?  By when?

Processes to 
Achieve Goal

34

Exercise: Aim Statement

• If you are already have Aim Statements for one 
or more of the eight planks then review your Aims 
for clarity, performance expectations, and 
completion date.

• If you have not developed Aim Statements for the 
selected planks, then take a moment to develop 
them. 

• Use the Aim Statement Worksheet on the next 
page to create or revisit your an Aim Statements.
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Aim Statement Worksheet

Team name: 

How good? 

By when? 

Aim statement 
(What’s the problem?  Why is it important? What are we going to do about it?)

The Improvement Guide, API, 2009

The Model for Learning and Change

When you 
combine 

the 3 
questions 
with the…

…the Model 
for 

Improvement.

PDSA cycle, 
you get…
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“You can’t fatten a cow by weighing it”
- Palestinian Proverb

Improvement is 
NOT just about 
measurement!

However, without measurement you will 
never be able to know the answer to 

question #2 in the MFI.

Question #2:  How Do We Know that a 
Change is an Improvement?

• The purpose of measurement in QI work is for learning not 
judgment!

• All measurement has limitations, but the limitations do not negate 
its value for learning. 

• Build a balanced set of measures that reflect the VOC and VOP.

• All measurement should be linked to the team’s Aim.

• Measurement should be used to guide improvement and test 
changes.

• Measurement should be integrated into the team’s daily routine.

• Data should be plotted over time on annotate graphs.

• Focus on the Vital Few!

Measurement is Central to the 
Team’s Ability to Improve
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AIM (How good?  By when?)

Concept

Measure

Operational  Definitions

Data Collection Plan

Data Collection

Analysis ACTION

The Quality Measurement Journey

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. Jones and Bartlett Publishers, 2004.

The Improvement Guide, API, 2009

The Model for Learning and Change

When you 
combine 

the 3 
questions 
with the…

…the Model 
for 

Improvement.

PDSA cycle, 
you get…
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The Model for Improvement (MFI) provides an 
approach to help increase the odds that the 

changes we make will result in lasting 
improvement.

“All improvement will require change, 
but not all change will result in 

improvement!”
G. Langley, et al The Improvement Guide. Jossey-Bass Publishers, 

San Francisco, 2009: xxi.

Question #3: What Changes Can We Make 
that will Result in Improvement?

42

• Eliminate waste

• Improve workflow

• Optimize inventory

• Change the work environment

• Producer/customer interface

• Focus on time

• Focus on variation

• Mistake proofing

• Focus on product or service

Source: The Improvement Guide, p. 293

Change Concepts: A Good Place to Start

Nine 
general 

groupings 
of change 
concepts

“A general notion or approach to change that has been 
found to be useful in developing specific ideas for changes 
that lead to improvement.”
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A. Eliminate Waste

1. Eliminate things that are not used 

2. Eliminate multiple entry 

3. Reduce or eliminate overkill

4. Reduce controls on the system

5. Recycle or reuse

6. Use substitution

7. Reduce classifications

8. Remove intermediaries

9. Match the amount to the need

10. Use sampling

11. Change targets or set-points

B. Improve Work Flow

12. Synchronization

13. Schedule into multiple processes

14. Minimize handoffs 

15. Move steps in the process close 
together 

16. Find and remove bottlenecks

17. Use automation 

18. Smooth work flow 

19. Do tasks in parallel

20. Consider people as in the same 
system 

21. Use multiple processing units

22. Adjust to peak demand

Change Concepts with Specific Ideas for 
PDSA Testing

Source: The Improvement Guide, p. 295

80% of Patients at Goal Blood Pressure

Prevention, 

engagement, and 
self-management  
program in place

All patients not at 
goal and with 
new Rx seen 

within 30 days

Hypertension 
Guideline used 
and adherence 

monitored

Direct Care Staff 
trained in 

accurate BP 
measurement  

Registry used
to identify and 

track 
hypertension 

patients

All specialties 
intervene with 
patients not in 

control 

All team 
members trained 
in importance of 

BP goals  

44

BP addressed for 
every hypertension 

patient, every  
primary care visit 

What specific ideas will you test for each of these 
change concepts?

Processes to 
Achieve Goal
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• For the eight Change Concepts (planks) in the 
MUPD initiative, develop specific ideas for 
PDSA testing for each Change Concept. 

• Use the Developing Ideas for Change 
Worksheet to record your ideas.

• Be sure to explore your theories and predictions
about each change concept with those on 
your team.

Exercise:
Developing Change Concepts

46

Developing Ideas for Change

Discussion Questions:

• What specific change concepts and related ideas will achieve the Aim?

• What theories and predictions can you make about how these change 
concepts and ideas will cause improvement? 

• Use Force Filed Analysis to evaluate the ideas

Work Area or Project:  ____________________________

Change Concept Specific Ideas

to Test

Theories and Predictions 
as to how or why this 

idea will achieve the Aim

Direct Care Staff trained in 

accurate BP measurement 

Hypertension Guideline used 

and adherence monitored

BP addressed for every 

hypertension patient, every  

primary care visit 
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Source: The Improvement Guide, API

Model for Improvement

Now, let’s 
focus on the 
PDSA part of 
the MFI and 

tests of 
change

Plan
• Objective

• Questions &

predictions

• Plan to carry out:

Who?When?

How? Where?

Do
• Carry out plan

• Document

problems

• Begin data

analysis

Act
• Ready to

implement?

• Try something

else?

• Next cycle

Study
• Complete data

analysis

• Compare to

predictions

• Summarize

What will 
happen if we 
try something 
different?

Let’s try it!Did it 
work?

What’s  
next? 

The PDSA Cycle for Learning and 
Improvement
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Guidance for Testing a 

Change Concept

• A test of change should answer a specific question!

• A test of change requires a theory and a prediction!

• Test on a small scale and collect data over time.

• Build knowledge sequentially with multiple PDSA 

cycles for each change idea.

• Include a wide range of conditions in the sequence 

of tests.

• Don’t confuse a task with a test!

Tips for Testing

• Use a form to document your test.

• Scale down – think “Drop Two”

• Oneness

• Make changes in parallel

• Know the situation in your organization

• Year

• Quarter

• Month

• Week

• Day

• Hour

• 1 patient

• 1 day

• 1 admit

• 1 physician

“What tests can we complete by 

next Tuesday?”
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Aim: Improve care of patients with 
cardiovascular disease by 

involving patients in their care

Having patients 

set self-

management 

goals will 

improve care.

Improved care

A P

S D

A P

S D

Cycle 1: Doctor tries self-management goal form with 3 patients

Cycle 2:

Cycle 3:

Cycle 4: All patients work with Nurse
rather than Doctor

Cycle 5: All staff oriented
in use of SM goal sheet.

Doctor uses form with all patients for 
one week

Nurse introduces goal-setting during
rooming, Doctor  follows up.

0% have SMG

10% have SMG

Source: Catahoula Parish CHC, Apr. 2003

Repeated Use of the PDSA Cycle

Using outreach 
will increase the 

patients who have 
opportunities to 

set goals.

Improved care

A P

S D

A P

S D

Cycle 6: Using registry, query patients without lipid test, 

call in proactively for free lab work.

Cycle 8: Doctor does 

follow- up of SMG as 

found in chart

Cycle 7: Patients in for lipid tests given

SM goal sheet by Nurse

10% have SMG

70% have SMG

Source: Catahoula Parish CHC, Apr. 2003

Aim: Improve care of patients with 
cardiovascular disease by 

involving patients in their care

Repeated Use of the PDSA Cycle
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Monitor

Temp

Stock 

supplies

Control 

Ambient

Temp

Recovery

Transfer

Working in Parallel on Multiple Change 
Ideas or Drivers

A P

DS

A

P
D

S

A
PD

S

A
P

D
S

A P

DS

A

P
D

S

A
PD

S

A
P

D
S

A P

DS

A

P
D

S
A

PD
S

A
P

D
S

A P

DS

A

P
D

S

A
PD

S

A
P

D
S

Change Concepts, Theories, Ideas

Concept B

Concept C

Concept A

Concept D

Multiple Change Concepts for a Single Aim
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MODEL FOR IMPROVEMENT

Objective for this PDSA Cycle

DO : CARRY OUT THE CHANGE OR TEST; COLLECT DATA AND BEGIN ANALYSIS.

DATE:____CYCLE:____

PLAN :
QUESTIONS:

PREDICTIONS:

PLAN FOR CHANGE OR TEST: W HO, W HAT, W HEN, W HERE

PLAN FOR COLLECTION OF DATA: W HO, W HAT, WHEN, W HERE

P

DS

A

STUDY: COMPLETE ANALYSIS OF DATA; SUMMARIZE W HAT W AS LEARNED.

ACT: ARE W E READY TO MAKE A CHANGE?  PLAN FOR THE NEXT CYCLE.

Use a PDSA 
form to plan 

and document 
your efforts

The Sequence of Improvement 

Sustaining  improvements 
and Spreading changes to 
other locations

Developing 
a change

Implementing a 
change

Testing a 
change

Act Plan

Study Do

Theory 
and 
Prediction

Test under a 
variety of 
conditions

Make part of 
routine 
operations
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Key Definitions

• Testing: Trying and adapting existing knowledge on 
small scale.  Learning what works in your system.
─ Change is not permanent

─ Failure very useful here, even expected

─ Fewer people impacted than during implementation

• Implementing: Making this change a part of the 
routine day-to-day operation of the system in your pilot 
population 
─ Don’t expect failure here

─ More people impacted than during testing

─ Increased resistance compared to testing 

─ Generally requires more time than testing

• Spreading: adapting change to areas or populations 
other than your pilot populations

The Primary Drivers of 
Improvement  

Will

Ideas Execution

Having the Will (desire) to change the current state to one that is better

Developing

Ideas that will 

contribute to 

making 

processes and 

outcome better

Having the 

capacity to apply 

CQI theories, 

tools and 

techniques that 

enable the 

Execution of the 

ideas

QI
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Key Components* Self-Assessment

• Will (to change)

• Ideas

• Execution

• Low    Medium   High

• Low    Medium   High

• Low    Medium   High

*All three components MUST be viewed together.  Focusing on 
one or even two of the components will guarantee suboptimized

performance.  Systems thinking lies at the heart of CQI!

How prepared is your Organization?

60

IHI Resources
On Demand Videos

On Demand Videos by Dr. Lloyd  can be found on the IHI 

Website.  These videos are each 60 minutes long and are free.  

They are designed to help provide just-in-time education for 

healthcare professionals.

a. Introduction to the Model for Improvement: 

http://www.ihi.org/offerings/VirtualPrograms/OnDemand/ImprovementModelInt

ro/Pages/default.aspx

b. Using Run and Control Charts to Understand Variation: 

http://www.ihi.org/offerings/VirtualPrograms/OnDemand/Run_ControlCharts/Pa

ges/default.aspx

c. Building Skills in Data Collection and Understanding Variation: 

http://www.ihi.org/offerings/VirtualPrograms/OnDemand/DataCollection_Variati

on/Pages/default.aspx

d. Other On Demand videos can be found here [scroll down to the bottom 

of the page]: 

http://www.ihi.org/offerings/VirtualPrograms/OnDemand/Pages/default.aspx
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http://www.ihi.org/offerings/IHIOpenSchool/resources/

Pages/BobLloydWhiteboard.aspx#4

More IHI Resources
IHI Open School and You Tube Videos

Dr. Lloyd  also has several short (3-5 minute) videos  that 
can be found in the IHI Open School and also on You 

Tube.  These videos provide a graphic  description  of a 
number of key components of the Science of 

Improvement.   These can be accessed through the IHI 
Open School by using the link  below.

If you are interested in joining the IHI Open School and taking advantage 

of the 16 on-line modules, please contact Dr. Lloyd at rlloyd@ihi.org. 
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General References on Quality

• The Improvement Guide: A Practical Approach to Enhancing 
Organizational Performance. G. Langley, K. Nolan, T. Nolan, C. Norman, 
L. Provost. Jossey-Bass Publishers., San Francisco, 1996.

• Quality Improvement Through Planned Experimentation. 2nd edition. R. 
Moen, T. Nolan, L. Provost, McGraw-Hill, NY, 1998.

• The Improvement Handbook.  Associates in Process Improvement. 
Austin, TX, January, 2005.

• A Primer on Leading the Improvement of Systems,” Don M. Berwick, 
BMJ, 312: pp 619-622, 1996.

• “Accelerating the Pace of Improvement - An Interview with Thomas 
Nolan,” Journal of Quality Improvement, Volume 23, No. 4, The Joint 
Commission, April, 1997.
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References on Measurement
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Thank you!
Good luck with your 

Quality Journey!

Contact Information:

Bob Lloyd: rlloyd@ihi.org
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