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Learning Objectives

At the end of this session, participants will be able to: %

1. Provide an overview of the Milestones in the Quality
Measurement Journey (QMJ).

2. ldentify and build useful measures (operational definitions,
stratification and sampling).

3. Explain Ql approaches to analyzing and interpreting data with
statistical process control (SPC) methods.
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Let 0s put Qual it
l Nt o perspective

Evolution of the scientific method and PDSA cycle /

]

PDCA = plan-do-check-act ~ TQM = total quality management
PDSA = plan-do-study-act QC = quality control




The Quality Pioneers

Walter

| ‘ Shewhart

W. Edwards (18911 1967) Joseph Juran
Deming (1904 - 2008)

(1900 - 1993)




A framework for
Learning and Change

Model for Improvement
When yOU What are we trying to

_ , accomplish?
com b Ine How will we know that a
he 3 Our focus today

What change can we make

guestions that will result in improvement?
with theé ( )
PDSA cycle é the Model
. for
you gete Improvement.

Langley, G. et al, The Improvement Guide, Jossey bass Publishing, 2009.




Which leads to the 8
Sequence of Improvement

Scale-up must occur here!

Model for Improvement
What are w; ltsr’yl‘_’r'-g to

~ How will we know that a
change is an improvement?

What change can we make
that will result in improvement?

and

Prediction

Make part Sustaining improvements

of routine
operations

Test under

a variety ofl
conditions

and Spreading changes to
other locations

Theory Testing a

change

Note that while the steps in this
diagram are rather equal in their
spacing it must be realized that
the amount of time and effort
required at each step will vary
depending on the complexity of
the topic under study.

Developing

Implementing a
change (HTGs

Source: R. Lloyd. Quality Health Care: A Guide
to Developing and Using Indicators. 2" edition,
Jones and Bartlett, 2019: 343.
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Measurement is Central to a 9

Team® Ability to Learn and Improve

A The purpose of measurement in Ql work is for learning not judgment!

A All measures have limitations, but the limitations do not gegate their

> > > >

value for learning.

You need a balanced set of measure

op t he {

e improvement and test changes.

ould be I ntegrated 1 nt

aggregated pre-post comparisons.

Measures should focus on the Vital Few!

© 2020Institute for Healthcare Improvement/R. Lloyd



The Quality Improvement Journey

Source: Carey, R. and Lloyd, R. Measuring Quality Improvement in Healthcare: A Guide to Statistical Process Control Applications.
ASQ Press, Milwaukee, WI, 2001.

Identify an Diagnose the Standardize

Is the process

. Organize a
opportunity for %eam —>| problem and standardized? the
improvement related ' process(es)
process(es)

Select process,

Collect & plot Devel
thedataona |_ o :r:iggal J outcomeand | Identify potential |
» runorcontrol [ perat < balancing measures <
Definition(s) measures

chart

Investigate &
Eliminate

a

Are special Identify Change
causes Concepts and Ideas —_—
present? that can be placed into
PDSAs
[ Steps in the Quality Measurement Journey]




The Quality Improvement Journey

ASQ Press, Milwaukee, WI, 2001.

Source: Carey, R. and Lloyd, R. Measuring Quality Improvement in Healthcare: A Guide to Statistical Process Control Applications.

Modify the
improvement
strategy

1 Collect NO
Select Run additional data Did the ideas
specific > PDSA > on the key have the
ideas for tests measures and desired
change update the run impact?
or control
charts
YES
Continue to Implement the
Identify other Disseminate monitor the ideas, sustain
opportunities for <=t results as < new < the gains and <
improvement appropriate processes consider
and report spread
ongoing
results

Steps in the Quality Measurement Journey]




There are, however,
Measurement Roadblocks along the way!

ROADBLOCKS

THAT PREVENT YOU

BetterScribe.com

Roadblock #1: Measurement IS

threatening.

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using
Indicators. 2nd edition, Jones and Bartlett Learning, 2019: 95-99.

12

Roadblock #2: The desire for
precision.

Roadblock #3: Using standards
as performance objectives.

Roadblock #4: Limited
knowledge of statistical process
control (SPC).

© 2020Institute for Healthcare Improvement/R. Lloyd



Six Key Questions to help you avoid the

Roadblocks In the
Quality Measurement Journey

1. What is your current level of knowledge about quality
measurement?

2. What is your motivation for measuring?

3. Do you know the milestones in the Quality Measurement
Journey (QMJ)?

4. Do you understand variation conceptually?
5. Do you understand variation statistically?

6. How well do you link measurement to improvement

© 2016Institute for Healthcare Improvement/R. Lloyd




Question #1

What is your current level of knowledge
about quality measurement?

This self-assessment is designed to help quality facilitators and improvement team
members gain a better understanding of where they personally stand with respect
to the milestones in the Quality Measurement Journey (QMJ). What would your
reaction be if you had to explain why it is preferable to plot data over time rather
than using aggregated statistics and tests of significance? Can you construct a run
chart or help a team decide which measure is more appropriate for their project?

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 be able to demonstrate
improvement, 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
concepts and methods related to the QMJ. 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.

Source: R. LloyQuality Health Care: A Guide to Developing and Using Indicatéeslition, Jones & Bartlett Publishers, 2019.

© 2017Institute for Healthcare Improvement/R. Lloyd



Exercise

Measurement Self-Assessment

1.I'd definitely have to call in an outside expert to explain and
apply this topic/method.

2.I'm not sure | could apply this appropriately to a project.

3. am familiar with this topic but would have to study it further
before applying it to a project.

4.1 have knowledge about this topic, could apply it to a project
but would not want to be asked to teach it to others.

5.1 consider myself an expert in this area, could apply it easily to
a project and could teach this topic/method to others.

Source: R. LloyQuality Health Care: A Guide to Developing and Using Indicatéeslition, Jones & Bartlett Publishe2)19
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a a a a A a a

O
ource: R. Lloyd, Qua ea are: A de to Developing anad g Indicato d eqitio ohes & Bartlett Pub e 0

Response Scale

Measurement Topic or Skill 11 2131 2] s

Help people in my organization determine why they are measuring (improvement, judgment or research)

Move teams from concepts to specific quantifiable measures

Building clear and unambiguous operational definitions for our measures

Develop data collection plans (including stratification and sampling strategies)

Explain why plotting data over time (dynamic display) is preferable to using aggregated data and summary
statistics (static display)

Explain the differences between random and non-random variation

Construct run charts (including locating the median)

Explain the reasoning behind the run chart rules

Interpret run charts by applying the run chart rules

Explain the statistical theory behind Shewhart control charts (e.g., sigma limits, zones, special cause rules)

Describe the basic 7 Shewhart charts and when to use each one

Help teams select the most appropriate Shewhart chart for their measures

Describe the rules for special cause variation on a Shewhart chart

Help teams link measurement to their improvement efforts

I'd definitely have to call in an outside expert to explain and apply this topic/method.

I'm not sure | could apply this appropriately to a project.

I am familiar with this topic but would have to study it further before applying it to a project.

| have knowledge about this topic, could apply it to a project but would not want to be asked to teach it to others.

| consider myself an expert in this area, could apply it easily to a project and could teach this topic/method to others.

apODE

© 2017 Institute for Healthcare Improvement/R. Lloyd




Question #2

What Is your motivation for measuring?

t

al | de

pends on

F

éperspec@‘é!

(D)
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The Three Faces of
Performance Measurement

Aspect Improvement : Accountability | Research
1 1
! (Judgment) !
Improvement of care Comparison, choice, New knowledge
(efficiency & effectiveness) reassurance, motivation for (efficacy)
change
Methods: ! No test, evaluate current !
ATest Observability Tests are observable ! performance ! Test blinded or controlled
ABias Accept consistent bias : Measure and adjust to reduce : Design to eliminate bias
: bias :
AAmount of Data fiJust enougnab dia t Gbtain 100% of available, : AJust i n cas|e
sequential samples : relevant data :
AFlexibility of the Flexible hypotheses, changes as | . Fixed hypothesis
hypotheses learning takes place ! No hypothesis ; (null hypothesis)
ATesting Strategy Sequential tests s No tests . One large test
A Determining if a change is an Analytic Statistics : No change focus : Enumerative Statistics
improvement (statistical process control) Run & ;  (maybe compute a percent (t-test, F-test,
Control charts : change or rank order the . chi square,
! results) : p-values)
AcConfidentiality of the data Data used only by those involved | Data available for public ' Research subj gc
with improvement ! consumption and review : protected

Adapted from: Lief Solberg, Gordon Mosser and Sharon McDonald, Journal on Quality Improvement vol. 23, no. 3, (March 1997), 135-147.

© 2020 R. C. Lloyd & Associates



The Quality Funnel

Quality Control is a process by
which procedures and methods
are established to review and
standardize the reliability and
guality of all factors involved in
the production of products or
services.

Quality Assurance is
any systematic process
of checking or auditing
periodically to see if a
product or service
being developed is
meeting specified
requirements, targets
or goals.

Quality Improvement is the combinec
and unceasing efforts of everyone (e.g.,
healthcare professionals, patients and their
families, researchers, payers, planners and
educators) to make the changes that will

lead to better patient outcomes (e.g.,
health), better system performance (e.g.,

care) and better professional development. Q u al I ty

Source: Lloyd, R. Quality Health Care: A Guide to the Development and Use of Indicators, 2" edition, Jones and Bartlett Learning, 2019: 20.

19
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Quality Assurance vs Quality Improvement

Requirement,
Specification or Target

Ir T / //A\\

/ \ / A RN
” ‘*1 ¢ ! \
7/ No action _ ,’ / \ ‘\
y taken Reject ¢ 1 \
A : defectives AR At tol WA
--'l ‘ - l, -—l \ — \\ —
Better Quality  \Worse  Better Quality  \\orse
Old Way New Way
(Quality Assurance) (Quality Improvement)

Source: Lloyd, R. Quality Health Care: A Guide to the Development and Use of Indicators, 2" edition, Jones and Bartlett Publishing, 2017.

© 2016 Institute for Healthcare Improvement/R. Lloyd



Dialogue

Why are you measuring?

A How much of the energy at your organization is aimed
at measuring for improvement, judgment or
research? What about quality assurance, quality
control and/or quality improvement?

A Does one form of measurement dominate their journey?

A Do you think the various approaches to measurement
can be integrated or are they in fact separate and
distinct?

A Are you developing the capacity and capability of leaders
and staff in your organization to enable them to meet the
demands of the measurement pressures created by each
of the three approaches to measurement?

© 2016 Institute for Healthcare Improvement/R. Lloyd



Question #3

Do you know the Milestones in the
Quality Measurement Journey (QMJ)?

AIM (Why are you measuring?)
C Concept
Measure
C Operational Definitions
C CData Collection Plan

(Data Collection
Analysisll‘

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2™ Edition, Jones and Bartlett Learning, 2019.

22
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CHAPTER 4

Source: Lloyd. R. Quality Health Care:
A Guide to Developing and Using Indicators
2nd Edition, Jones & Bartlett Learning, 2019.

Milestones in the Quality
Measurement Journey

provides the starting point. Once you un-

derstand the wants, needs, and expectations
of your internal and external customers, which
are usually expressed as concepts {e.g., “ want
better health service,” “Why don't you have shorter
waiting time?,” or “Communication between
the staff needs to get better”), it is up to you to
translate these concepts into indicators that can
be measured and tracked to determine whether
your processes are capable of meeting the VOC
expectations. Unfortunately, in health care, it is
often the case that indicators are selected not
because the providers of a service actually took
time to listen to the VOC, but rather because
(1) they made a priori decisions that they know
what is best for the customers, (2) they have
been given measures by external oversight or
regulatory bodies that require certain measures
be submitted to them, or (3) they take the mea-
surement journey shortcut by selecting indicators
that they have “always collected” and assume
that these are good enough for the purposes at
hand. This chapter has been designed to provide
you with a roadmap for selecting and building

I istening to the voice of the customer (VOC)

indicators that will help you move from concepts
to quantifiable measures and connect the VOC
with the voice of the process (VOP).

» Developing a
Measurement
Philosophy

The search for a few good indicators begins by
having a dear understanding of why you are
engaged in measuring performance in the first
place. Historically, healthcare providers have
collected and analyzed data strictly for internal
purposes that were directed at improving clinical
and operational effectiveness and efficiency. Over
the years, however, the growing external demand
for data has shifted much of the focus away from
an internal need to understand the effectiveness
and efficiency of the organization’s processes to
one of addressing external demands that lead to
judgment. In other words, the business community,
regulatory bodies, government officials, the media,

This chapter

provides details
on the
Milestones in
the Quality
Measurement
Journey.




Milestones in a Clinical
Quality Measurement Journey

& AIM T reduce inpatient harm by 37% by the end of the calendar year

Source: R. Lloyd. Quality Health Care: A Guide to Developing and
Using Indicators. 2" Edition, Jones and Bartlett Learning, 2019.

© 2020 Institute for Healthcare Improvement/R. Lloyd



Your QMJ begins with an AIM!
What are We Trying to Accomplish?




@
Constructing an Aim Statement

A Boundaries: the system to be improved (scope,
patient population, processes to address,
providers, beginning & end, etc.).

A Specific numerical goals for outcomes
b Ambitious but achievable (How good?)

A Includes timeframe (By when?)

A Provides guidance on sponsor, resources,
strategies, barriers, interim & process goals.

26 © 2016 IHI/R. Lioyd



Constructing an Aim Statement ©
(continued)

Involve senior leaders
UObtain sponsorship (geared

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

Focus on issues that are important to your
organization

U Connect the team Aim Statement to the Strategic Plan

U Build on the work of others (steal shamelessly, but
always give credit!)

. i

© 2016 IHI/R. Lioyd




Example #1 of an Aim Statement

Aim Statement for the IHI Hospital
Acquired Infections Community:

Reduce infections from
MRSA, VRE and C. diff
by 30% within 12 months.

How good? By When?

Hope is not a plan!




@
Example #2 of an Aim Statement

In the pilot units, we will reduce the incidence of Ventilator Acquired
Pneumonia by 50% within 3 months and to zero within 1 year. Within
one year, reduce VAP incidence by 50% system-wide, and to zero within

2 years.
We will ensure that our work contributes to a sustainable QI infrastructure
to support future projects.

A System: ventilator care in pilot units, all hospitals i (all
drivers?)

AGoal: Reduce VAP fdiby 50%0, ft|o

ATimeframe: 3 months, 1 year, 2 years

AGuidance: Build QI infrastructure

29 How good? By When?




A Complete QMJ: The CAUTI Case Study-®

IHI Improvement Coach Programme
Better Quality Through Better Measurement: Case Study

Note: Although the case study is based on several actual improvement initiatives and draws
upon the infection control literature and government sources, it is fictitious and does not

reflect care at any specific institution or facility.

For Your Own Project

e What are you trying to
accomplish (your aim?)

e Whatis the outcome measure
that best captures the aim of your
project?

THE CAUTI CASE STUDY

1. Background: Reducing Catheter Associated

Urinary Tract Infections (CAUTIs) e Whatis the baseline level of
performance on the outcome?

How much does the outcome
need to improve?

A medium sized acute care hospital has noticed
that there has been an increasing occurrence of
catheter associated urinary tract infections
(CAUTIs) over the past year. Not only has the
occurrence of CAUTIs been gradually going up but also the severity of the infections has
been increasing.

This case study is part of the supplemental reading.

© 2017 Institute for Healthcare Improvement/R. Lloyd




What 1s the CAUTI Aim?

AIM: Reduce CAUTI infections in all units below 1.6
(10" percentile) within 12 months and to zero within
24 months.

How good? By when?
Does the aim seem reasonable?
Is It too ambitious? Not ambitious enough?

ASystem: CAUTI infections in all units
AGoal: Be below 1.6 and then to zero

ATimeframe: 12 month for 1.6 and 24 month for zero

31
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Check Points in Developing an
Alm Statement

AlIM Content
A Explicit over arching description

A Specific actions or focus
A Target(s) and/or Goal(s)

AIM Characteristics
m A Measurable (How good?)
A Time specific (By when?)
A Define participants and customers

32
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You Make the Call! O

Aim Statement Good  Bad  Ugly

We aim to reduce harm and improve patient safety for all of
our internal and external customers.

By June of 2023 we will reduce the incidence of pressure
ulcers in the critical care unit by 50%.

Our outpatient testing and therapy patient satisfaction scores
are in the bottom 10% of the national comparative database

we use. As directed by senior management, we need to get

the score above the 50 percentile by the end of the 3 Q of
2023.

We will reduce all types of hospital acquired infections.

According to the consultant we hired to evaluate our home
health services, we need to improve the effectiveness and
reliability of home visit assessments and reduce
rehospitalization rates. The board agrees, so we will work on
these issues this year.

Our most recent data reveal that on the average we only
reconcile the medications of 35% of our discharged inpatients.
We intend to increase this average to 50% by 6/1/23 and to
75% by 12/31/23.




Exercise

Develop an Aim Statement

If you are already working on an improvement project
review your Aim for clarity and how good/by when criteria.

| f you arenodot working on an |
personal improvement aim (e.g., loose some weight,

Improve my golf game, reduce my morning commute to

work).

Spend a few minutes working on this exercise, then
compare your aim statement with that of the person sitting
next to you.

Use the Aim Statement Worksheet to create or revisit your
Aim Statement.




O
Aim Statement Worksheet

Project Topic:

Aim statement

(What 6s the probl em? Why 1 s
going to do about it?)

Do you have or can you develop a good

Aim Statement? This starts your QMJ!

How good?

By when?

35
© 2017 Institute for Healthcare Improvement/R. Lloyd



Milestones in the Quality O
Measurement Journey

CAII\/I (Why are you measuring?)
Concept
C Measure

‘¢

C unﬁ%

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition,
Jones and Bartlett Publishers, 2019.

36
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@
Moving from a Concept to Measure

MHmmmmeé mo v e

to an actual

Every concept can have
MANY measures.
Which one is most
appropriate?

© 2017 Institute for Healthcare Improvement/R. Lloyd



\_

~

CONCEPT >

A Vision
A End Result
A Ideal State

/

Measurements

38‘



Are these measures? ®
If not, what are they?

Reduce wait times

Improve patient satisfaction
Expand market share

Be more efficient

Increase health and well-being
Reduce waste

Improve our financial situation
Reduce inpatient discharge delays
Enhance Patient education

Deliver safe services

They are part
g R
CONCEPT >
=[LAND

e
1\ A
@ONE

= \ision
= End Result
= |deal State

o %

© 2017 Institute for Healthcare Improvement/R. Lloyd




Every concept can have many measures!

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" Edition, Jones and Bartlett Learning, 2019.

Concept

Potential Measures

Access

Number of days to the next 2"d appointment
Percent of add-ons who can be seen today
Number of walk-in appointments

The number of minutes a caller is on hold before talking to a

staff person _ _ _
Number of phone calls requesting an appointment this week

Wait Time

Wait time in minutes from check-in to discharge

Wait time in minutes from check-in to seeing doctor

Time spent with doctor

Time it takes to have follow-up work done in the office (labs,
x-ray, ultra-sound, etc.)

Management of
Diabetes Patients

ToPo  Po| ToToTo Do Do To DoToId

Percent of diabetes patients with appropriate eye and foot
exams done during an office visit

Percent of all diabetes patient in glucose control

Percent of patients engaged in self-management goals

© 2017 Institute for Healthcare Improvement/R. Lloyd



Guiding Improvement Work with a @
Family of Measures

) ("

9|3k

Outcome Process Balancing
J J - J

© 2017 Institute for Healthcare Improvement/R. Lloyd



@
Three Types of Measures

u Outcome Measures

U Process Measures

U Balancing Measures

A Point to qualities that stakeholders value (voice of the customer)
A Is this system meeting the needs of those who care about its operation?
A Is our improvement work making a meaningful impact?

A Voice of the process.

A Are the parts/steps in the system performing as planned? Are processes
reliable? Efficient? Patient-Centered?

A Are we on track to influence the Outcome measure(s)?

A Are we producing unintended consequences in our efforts to improve?
A What other factors may be affecting results?
A Looking at a system from different directions/dimensions.

A What happened to the system as we improved the outcome and process
measures?

42
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0

Balancing Measures: @

Looking at the System as a System!

Outcome (quality, time)
Transaction (volume, no. of patients)

Productivity (cycle time, efficiency, utilisation, flow,
capacity, demand)

Financial (charges, staff hours, materials)
Appropriateness (validity, usefulness) - -
Patient satisfaction (surveys, customer complaints)

Staff satisfaction

Balancing measures help give you insights

about unintended consequences!



Without reflection, we go
‘blindly on our way, -
creating more unintended
consequences,-and failing

to achieve anything
—useful.

""-7
Margaret '"Wheatley

BrainyQuote

© 2017 Institute for Healthcare Improvement/R. Lloyd



Attributes of Useful Improvement Measures®

Responsive The measure is sensitive to changes in the system state.
When the system improves, the measure says So.

Valid The measure aligns with the theory of changes (driver
diagram). Improvement in the measure means
Improvement in the system.

Comprehensible The intended audience understands the meaning of the
measure for system improvement.

Timeliness The data are available soon enough to inform
Improvement decisions (project planning, PDSA
testing).

Feasible The data can be collected with minimum effort and cost, and
in a timely fashion.

Relevant The measure supports problem identification and
testing at the appropriate level of management.

Consistent The measure has a clear definition: it yields consistent
results when applied in different places and at different
times.

Ownership Someone is explicitly assigned to monitor the measure

on aregular basis, detect problems, and initiate change.




Exercise y

CONSTRUCTION )

Organizing Your Measures \‘V

1. A starting point for any QI project is to move from concepts to
measures that appropriately capture the concepts of interest.

2. Use the Organizing Your Measures Worksheet on the next
page to start this part of your journey.

3. List the concepts of interest in the far-left column. Then identify
potential measures for these concepts in the second column.
Remember the measure name should identify something
guantifiable (i.e., count, a percent, a rate, a score, an index, days
between or cases between)..

4. Finally, indicate whether each potential measure is an
Outcome, Process or Balancing measure.

© 2016 Institute for Healthcare Improvement/R. Lloyd



Organizing Your Measures Worksheet

Topic for Improvement:

Concept Potential Measure(s) Outcome Process Balancing

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" Edition, Jones & Bartlett Learning,2017.

© 2016 Institute for Healthcare Improvement/R. Lloyd



Example of a Completed ®

Organizing Your Measures Worksheet

Topic for Improvement: Inpatient Falls

Concept

Potential Measure(s)

Outcome Process Balancing

Patient Harm

Inpatient falls rate

v

Patient Harm

Days between a fall with
injuries

v

Compliance

Percent of inpatients assessed
for a fall at admission

<

Staff Education

Percent of staff fully trained in
falls assessment protocol

\

Assessment
Time

The additional time it takes to
conduct a proper falls
assessment

v

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" Edition, Jones & Bartlett Learning,2017.

© 2016 Institute for Healthcare Improvement/R. Lloyd



A final thought on ge

49

spiritualartwork.wordpress.com

Your Outcome Measurew 1 | | be anot hejr
Process Measurea n d é

t hat personodos Process Measujr
Out come Measure and ésgo




Milestones in the Quality O
Measurement Journey

e

C COperationaI Definitions

G
 nnayss S

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition,
Jones and Bartlett Publishers, 2019.

50
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An Operational Definition...

A It gives communicable

el S a .
meaning to a concept

description, In

guantifiable A Is clear and
terms, of what to unambiguous

measure and the
steps to follow
to measure It

consistently. A ldentifies criteria

A Specifies measurement
methods and equipment

51
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Failure to develop a clear Operational Definition ofter?
leads to confusion and misunderstanding

How do vou define these concepts?

A great restaurant
A fun vacation
A reliable car
A successful meeting
Engaged staff
A successful quality improvement project




September 23, 1999
An expensive operational

definition problem!

NASA lost a $125 million Mars orbiter
because one engineering team used metric
units (newton-seconds) to guide the
spacecraft while the builder (Lockheed
Martin) used pounds-second to calibrate
the maneuvering operations of the craft.

Information failed to transfer between the
Mars Climate Orbiter spacecraft team at
Lockheed Martin in Colorado and the
mission navigation team in California. The
confusion caused the orbiter to
encounter Mars on a trajectory that
brought it too close to the planet,
causing it to pass through the upper
atmosphere and disintegrate.

© 2020 Institute for Healthcare Improvement/R. Lloyd



Always on time

SAS is known as a very punctual airline,
but on a busy Thursday in May, we took
this punctuality to a whole new level. At
Oslo Airport Gardermoen, one of our three
hubs, we reached 100% punctuality. In
other words, all of our 260+ flights that
day took off on time.

Oslo Airport is used to high standards,
but this latest record left even airport
officials impressed. They know SAS flights
are on time, but achieving complete punc-
tuality is absolutely outstanding.

This is how your flight time Is
figured out:
Taxi time from gate to takeoff runway

+ flight time from takeoff to landing +
taxi time from runway to destination
gate
= total scheduled time

BUT, Nt ook o
means only that the plane

left the gate at the
scheduled time.

The question is: What does it
mean to ntake olff

© 2020 Institute for Healthcare Improvement/R. Lloyd



@
Average vs Normal Temperature

Are they the same or different?

Global Average Temperature
A Warming Planet

15

2014

Last record
warm year

1970
1911 First Earth Day

1.0 Last record
¥ cold year

°FAHRENHEIT

1880 A 2014
Data: NOAA National Climatic Data Center cLMATE QD) cENTRAL

55
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Average vs Normal Temgerature

Are they the same or different?

Average Temperature is calculated by adding the high and low
temperatures during a meteorological day (i.e., a 24-hour day midnight
to midnight) and dividing the two readings by 2 then rounding to the
nearest degree.

Normal Temperature has a very different operational
definition. It is the sum of all daily (midnight to midnight
standard time) high and low temperatures in the 30-year
period 1981-2010, at a specific location. The timeframe
IS adjusted forward every 10 years. The current set of
formal temperatures was calculated from the period
1991-2020.

© 2020 Institute for Healthcare Improvement/R. Lloyd
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Is the ball out? @

The whole ball or part of the ball?

© 2017 Institute for Healthcare Improvement/R. Lloyd



What Is a goal? ®

The whole ball or half the ball?

© 2016 Institute for Healthcare Improvement/R. Lloyd



How do you define the O
following healthcare concepts?

Medication error

To To To To To Do Do Do Do Do To Io Do Do| Do

Co-morbid conditions
Teenage pregnancy
Cancer waiting times
Health inequalities

Asthma admissions
Childhood obesity

Patient education

Health and wellbeing
Adding life to years and years to life
Children's palliative care
Safe services

Smoking cessation

Urgent care

Complete history & physical

Delayed discharges

End of life care

Falls (with/without injuries)
Childhood immunizations
Complete maternity service
Patient engagement

Moving services closer to home
Successful breastfeeding

A Ambulatory care

A Access to health in deprived areas
A Diagnostics in the community
A Productive community services
A Vascular inequalities

A Breakthrough priorities

A Surgery start time

To o To To Io Do Do Do

© 2017 Institute for Healthcare Improvement/R. Lloyd



Example @
Medication Error Operational Definition

Measure Name: Percent of medication errors

Numerator: Number of outpatient medication orders with one or more
errors. An error is defined as: wrong med, wrong dose,
wrong route or wrong patient.

Denominator:  Number of outpatient medication orders received by the family
practice clinic pharmacy.

Data Collection:

A This measure applies to all patients seen at the clinic

A The data will be stratified by type of order (new versus refill) and patient age
A The data will be tracked daily and grouped by week

A The data will be pulled from the pharmacy computer and the CPOE systems

A Initially all medication orders will be reviewed. A stratified proportional
random sample will be considered once the variation in the process is fully
understood and the volume of orders is analyzed.

© 2017 Institute for Healthcare Improvement/R. Lloyd



Exercise

Operational Definition for Your Measures

A Select an improvement project that is work related
or a personal improvement project.

A Select one measure from this project and develop
an operational definition that Is:

A Clear and unambiguous.

A Specifies measurement methods and
equipment.

A ldentifies criteria if appropriate.

A Use the Operational Definition Worksheet to
guide and record your work.

© 2017 Institute for Healthcare Improvement/R. Lloyd
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Operational Definition Worksheet

Measure Name:
( Remember this should be s
of &, the percent ofé or th

peci fic and quant
e rate of é)

Operational Definition

Define the specific components of this measure. Specify the numerator and denominator if
it is a percent or arate. If it is an average, identify the calculation for deriving the average.
Include any special equipment needed to capture the data. If it is a score (such as a
patient satisfaction score) describe how the score is derived. When a measure reflects
concepts such as accuracy, complete, timely, or an error, describe the criteria to be used to
determine Aaccuracy. o0

Can you develop a good Operational Definition?




Milestones in the Quality
Measurement Journey

e

G

C CData Collection Plan
CData Collection

>

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition,
Jones and Bartlett Publishers, 2019.
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Key Aspects of Data Collection

AStratification
ASampling Methods

AFrequency of Data
Collection

ADuration of Data Collection

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators.

2nd edition, Jones and Bartlett Publishers, 2019, Chapter 4.



Key Data Collection Strategies:
Stratification

Stratification

A Separation & classification of
data according to
predetermined categories

A Designed to discover patterns in
the data

A For example, are there
differences by shift, time of
day, day of week, severity of
patients, age, gender or type
of procedure?

A Consider stratification BEFORE
you collect the data

66
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Common Stratification Levels

A Age A Gender
A Day of week A Race
A Time of day or Shift A Facility or service area

A Stat vs routine orders A Units within a facility
A Severity of patients A Socio-economic status

What stratification levels make

sense for your data?

67

© 2017 Institute for Healthcare Improvement/R. Lloyd



Sampling

. v,, “

., " unwm.m When you | c

'\~ [;" \.-( ‘- Y"“ ‘-’

Jf{‘fm g . measure the entire
%7 population (an
enumeration), you
can estimate its
characteristics by
sampling.

© Richard Scoville & I.H.I. © 2022 R. C. Lloyd and the IHI



The Relationships Between a Sample and
the Population

Population

\
\

,~° What would a N

. fAigoodo sample
----7 look like? T~- oo
Negative Outcome Positive Outcome

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition, Jones and Bartlett Publishers, 2019.
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The Relationships Between a Sample and
the Population

Population A representative
- ~
N\ s S sample

Negative Outcome Positive Outcome

A representative sample has the same shape and location as
the total population but have fewer observations (curve A).

Randomization is key 7 every element of the
population has the same chance of being selected.

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition, Jones and Bartlett Publishers, 2019.




Sampling Bias

Population — e~ N

75— N A positively
/ N .

A negatively biased
biased sample
sample

—_—_'/ e e -
Negative Outcome Positive Outcome

A sample improperly pulled could result in a positive sampling
bias (curve B) or a negative sampling bias (curve C).

Our estimates of the population based on a biased
sample will be incorrect.

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition, Jones and Bartlett Publishers, 2019.




Key Data Collection Strategies:
Sampling Methods

Probability Sampling Methods

: : Do you need to pull a
ASimple random sampling T e
every occurrence of the
AStratified random sampling data (i.e., collect data for
the total population)

AStratified proportional random sampling

ASystematic sampling Non-probability Sampling
Methods

AConvenience sampling

ACluster sampling

AQuota sampling

AJudgment sampling

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition, Jones and Bartlett Publishers, 2019.
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Sampling Methods

Simple
Random
Sample

Every element has an equal chance of
being selected

70+

Stratified 50-70yo
Proportional
Sample

o
m=) (0 0g 00

Class members randomly selected in
proportion to their number in the population

20-50y0

<20

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition, Jones and Bartlett Publishers, 2019.

© 2022 R. C. Lloyd and the IHI



Sampling Methods

Systematic
Sample

ét hen sel et®é¢elementer

For example, you might survey every 10th patient who
arrives at a clinic beginning at a randomly selected time.

Possible bias can occur if there are patterns in the
sequence of elements.

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition, Jones and Bartlett Publishers, 2019.
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Sampling Options

Simple Random Sampling

Population Sample

=2




Judgment Sampling

Especially useful for PDSA testing. Someone with
process knowledge selects items to be sampled.

Characteristics of a Judgment Sample:

Alnclude a wide range of

&9 conditions
<Y, o
(o] ) ASelection criteria may change
WP as understanding increases
an O ASuccessive small samples

\s [2/ Instead of one large sample

© 2015 Institute for Healthcare Improvement/R. Lloyd



Judgment Sampling takes advantage of the
knowledge of those who own the process.

But, things are pretty
quiet after 3 PM.

We are absolutely crazy
around here between
9 and 11 AM!

What do | know? |
usually work
afternoon shift and
that is a different

process altogether!

© 2015 Institute for Healthcare Improvement/R. Lloyd



How often and for how long do you
need to collect data?

Frequency T the period of time in which you collect data (i.e.,
how often will you dip into the process to see the variation that
exists?)

A Moment by moment (continuous monitoring)?

A Every hour?

A Every day? Once a week? Once a month?

Duration T how long you need to continue collecting data?
A Do you collect data on an on-going basis and not end until the
measure is always at the specified target or goal?
A Do you conduct periodic audits?
ADo you just collect data at a
pul se of the process?o

© 2015 Institute for Healthcare Improvement/R. Lloyd



How often do you need 1{0) collect data?

The need to know, the criticality of the
measures and the amount of data required
to make conclusions should drive your
decisions about the frequency and duration T3
of data collection and whether or not you FK’L”
need to sample. 4

© 2015 Institute for Healthcare Improvement/R. Lloyd



Exercise

Data Collection Plan for your Team

A This exercise has been designed to help you clarify the
data collection plan for the team you are coaching.

A For each measure that you identified earlier in this section,
outline the decisions related to stratification of the data,
sampling (if appropriate), frequency and duration of data
collection.

A Use the Data Collection Plan Worksheet on the next page
to record your ideas.

A Spend a few minutes working on your own then compare your
|l deas with others at your tabl

© 2015 Institute for Healthcare Improvement/R. Lloyd



Data Collection Plan Worksheet

Project name & location:

Is Stratification Will you use Frequency of Duration of data
Measure appropriate? sampling? If Yes, data collection | collection (i.e., how
Name If Yes, list the levels | describe the sampling (e.qg., hourly, long do you plan to
of stratification method you will use daily weekly?) collect the data?)

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2"d edition, Jones and Bartlett, 2017

© 2015 Institute for Healthcare Improvement/R. Lloyd



Example
Data Collection Plan Worksheet

Project Name & Location: Patient Wait Time at the Family Practice Clinic

Is Stratification Will you use Frequency of Duration of data collection
Measure appropriate? sampling? If Yes, data collection (i.e., how long do you plan
Name If Yes, list the levels | describe the sampling (e.g., hourly, to collect the data?)

of stratification method you will use daily weekly?)
Minutes from Yes. (1) Yes, arandom Collect the baseline data
check-in to exam | Scheduled (2) sample of the Daily for 25 days not
room Emergent and (3) | scheduled visits including weekends

Walk-ins

Time it takes in Yes. (1) Scheduled Yes. Draw a Collect the baseline data
minutes to update | (2) Emergentand | systematic sample Daily for 25 days not including
the patient info in (3) Walk-ins within each of the 3 weekends
the EMR stratification levels
Percent of staff A cumulative
fully trained in NO No Weekly percentage will be
the new patient tracked until all staff are
engagement fully trained in the new
protocol protocol

| Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition, Jones and Bartlett, 2017 |

© 2015 Institute for Healthcare Improvement/R. Lloyd



Operational Definition Worksheet

Organizing Your Measures Worksheet®

) Mg
Topic for Improvement: = " _mgm
pmme g r— T ® | Operational Definition Worksheet
[o) Mea - " mgm
o ®m | Operational Definition Worksheet
itig '
Ing Measure Name:

saf Ope| (Remember this should be specific and quantifiable, e.g., the time it takes to...,the number

sud Definl of  the percent of... or the rate of...)
aq itisa
Inclu

satisf| Operational Definition

such | Define the specific components of this measure. Specify the numerator and denominator if
“accy itis a percent or a rate. Ifitis an average, identify the calculation for deriving the average.
Include any special equipment needed to capture the data. If itis a score (such as a patient
satisfaction score) describe how the score is derived. When a measure reflects concepts
such as accuracy, complete, timely, or an error, describe the criteria to be used to determine
“accuracy.”

Data Collection Plan Worksheet

Project name & location:

Measurement Dashboard Worksheet®

Is Stratification Will you use sampling? Frequency of data Duration of data . -
Measure appropriate? If Yes, describe the collection (e.g., collection (i.e., how Name of team: Date:
Name If Yes, list the levels of sampling method you hourly, daily long do you plan to Measure Name Operational Definition Data Collection Plan
stratification will use weekly?) collect the data?) (Be sure to indicate if it (Define the measure in very specific terms. (How will the data be collected?
is a count, percent, rate, |  Provide the numerator and the denominator if a percentage or Who will do it? Frequency?
days between, etc.) rate. Duration? Whatis fo be excluded?)

Be as clear and unambiguous as possible)

Building a Measurement System that Works!

© 2016 Institute for Healthcare Improvement/R. Lloyd
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At

iIcal top-down cascade

Macrosystem

Mesosyste

The Big Dots

Micr

The Little Dots




Which way does (should) your
cascade flow?

Top Down?

Spread from

the Middle?

Bottom Up?



What system are you trying
to Improve?

The key question, however, is do you fully
understand your measurement system and which
aspects of the system you want to improve?

| f you do start dgal l i ng do

Macro¢ ) €t hen make
are ways to percolates

Meso ’3 the measures back up

Mi cr o | e viEh




Jonkoping's System Level Cascade

Nursing
Services
Macrosystem ‘
Mesosystemg” _— Nursing
Divisions

Frontline
Nursing Units

Source: G. Henriks & Bojestig, Jonkoping County Council, Sweden, 2008




A Cascadlng Approach to Measurement

4% '

™

Percent of patients
recommending your care

Promptness/TLC

Medication
administration

! Order med Prepare med Dispense Administer

med med to patient




A Cascading Approach to Measurement

=" | , =
' A 4 .
: ‘ g ! n‘
+ ‘ Percent inpatient
> ) mortality

: {

] Hospital Acquired

Infection rates

Percent compliance
Abundl es o

’ VAP bundle CL bundle Pressure Hand washing
ulcer bundle bundle




d

% of catheter i 2"y

A Cascading Approach to Measurement

B F’ il ‘ . — ‘
Hospital Acquired |
r t ' Infection rates
CAUTI rate
(#CAUTIs per 1000catheter days)

:)i |
| % of patients with
appropriate catheter

placements

Insertions % of catheter
‘with all placements with all
Insertion daily maintenance

bundles in bundle elements in

Average
catheter
duration

compliance compliance LEVE,




Dialogue

Building a Cascading System of Measures

AsSsess vour organi z2at.
dashboards and measures

b Does your organization have a cascading system of
measurement? Or, are the measures unrelated and
fragmented?

b How long do your dashboards stay in place? Do they have
continuity or are they here one day and gone the next?

b Are your dashboards regularly reviewed by an appropriate
oversight group? For example, are there dashboards that the
Board or Governance (Non-Execs) regularly review?

b Do your dashboards cascade from the top down (macro level)
or percolate up from the staff (micro level)? H
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Measurement Dashboard Worksheet©

Name of team: Date:
Measure Name Operational Definition Data Collection Plan
(Be sure to indicate if it is a (Define the measure in very specific terms. (How will the data be collected?
count, percent, rate, days Provide the numerator and the denominator if a Who will do it? Frequency?
between, etc.) percentage or rate. Be as clear and unambiguous as Duration? What is to be
possible) excluded?)

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" Edition, Jones and Bartlett, 2017.
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Measurement Dashboard Worksheet©

Name of team: Ward 20 Medication Reconciliation Team Date: 1 Auqust 2014

Measure Name Operational Definition Data Collection Plan
(Be sure to indicate if it (Define the measure in very specific terms. (How will the data be collected?
Is a count, percent, rate, | Provide the numerator and the denominator Who will do it? Frequency?
days between, etc.) if a percentage or rate. Be as clear and Duration? What is to be
unambiguous as possible) excluded?)
Numerator: Number of inpatient AThis measure applies to all
Percent of renr?grlgatlon orders with one or more inpatient units
inpatient AThe data will be stratified by
medication orders shift and by type of order (stat
with an error Denominator: Number of inpatient versus routine)
medication orders received by the : :
pharmacy AThe data will be tracked daily

and grouped by week

AThe data will be pulled from
the pharmacy computer and
the CPOE systems

Alnitially all medication orders
will be reviewed. A stratified
proportional random sample
will be considered once the
variation in the process is fully
understood and the volume of
orders is analyzed.

© 2015 Institute for Healthcare Improvement/R. Lloyd



7.

Conclusions

Data Collection

Sampling should produce representative and workable numbers for the unit of
interest.

Customers providing feedback about their service or care they receive can be
very susceptible to sampling bias (sampling and recall biases).

Sampling bias can be introduced if you always use the same place or time and
this is not representative of the whole. This is a major problem for when
single point in time audits are relied on as the sampling method.

When conducting surveys recall bias occurs if the questions are reliant on the
I ndi vi dual 6s memory.

The worst case scenario occurs when you have no idea where the sample
came from or how representative it is of the population or organisation overall.

Clear guidance on data collection methods, in particular sampling and
stratification, are required whether you are collecting data for improvement,
judgement or research.

Avoid single point in time audits when trying to improve outcomes! H

© 2016 Institute for Healthcare Improvement/R. Lloyd
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Milestones in the Quality O
Measurement Journey

§
C Analysis ||‘%

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. 2" edition,
Jones and Bartlett Publishers, 2019.
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Question #4

Do you understanding variation
conceptually?

nt f | had t
message for
management to just a
few words,
had to do with
reduci ng Vv

W. Edwards Deming



The Problem!

Aggregated data presented in tabular
formats or with summary statistics, will
not help you measure the impact of
process improvement efforts.

Aggregated and summary statistics data
can only lead to judgment, not to
iImprovement.

Summary Statistics using the Mean, Median, Mode
Minimum, Maximum, Range, Standard Deviation to
compare monthly or quarterly averages!

100
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The average of a set of numbers can be @
created by many different distributions

- \
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Aggregated Data leads to

Thin-Slicing! blin

N T h-slioing refers to the ability of our
unconscious to find patterns in situations
and behavior based on very narrow slices

of e X p e rwvacancede:l, bk, page 23

HA N

k

er
3 >IN

3
WITH A NEW
(FTERTORD BY
THE AUTHON
PoinT

Malcolm Gladwell

———

on limited data. R. Lloyd

When most people look at data, they thin-slice it. That
IS, they basically use their unconscious to find
patterns and trends in the data that fit their view of
reality. They look for extremely high or low data points
and then make conclusions about performance based

© 2014 IHI/R. C. Lloyd



SOSA SLAMS 55TH —~ TIES MCGWIRE / ScePagetl

San Francisco Chronicle

NORTHERN CALIFORNIA'S LARGEST NEWSPAPER

wrow ok e e TUESDAY, SEPTEMBER 1, 1998 415-777-1111 50 CENTS

DELL COMPUTER AMERICA ONLINE CISCO SYSTEMS MICROSOFT INTEL

-15.8% -14.9% -13.5% -8

Dow falls
513, with
tech stocks
leading way

Chroniole Staf and Wire Reports

New York

The Dow Jones industrial average
suffered its second-largest point loss
ever yesterday, plunging 651261
points, or 6.4 percent, as pai in-
vestors, worried about the global
economy, sent the market into a
headspinning fall that erased all of
this year's gain — and then some.

The technology-heavy Nasdaq
Composite Index lost almost 8.6 per-
eentoﬂuvﬂuo—mwhoculn%:

its largest point de-
cline ever and its fourth. per-
cent

{ mu'??."r&“ uma‘l:ohl:: -

yes-

terday's rout, Stocks such as Netscape

Oommnluun% Amazon.com and
Excite fell 20 to 80 percent.

© 2014 IHI/R. C. Lloyd



1

© 2014 IHI/R. C. Lloyd



