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Speaker

LloydP Provost

An improvement advisor with Associatesin Process
Improvementwho has worked worldwide to apply the
science of improvement His experience includes
consulting and teachingin collaborative improvement,
planning,managementsystems measurementplanned
experimentation,and statistical processcontrol. Lloydis
also senior fellow of the Institute of Healthcare
Improvement (IHI) Lloyd also works with [HI on their
& L Y LINE? @&igdsDgvelopment NP I NI Y €

Lloyd holds has a Bachelorof Sciencein Statisticsfrom

the Universityof Tennesseand a Master of Sciencen

Statisticsfrom the Universityof Florida Heis the author

of multiple papersrelating to quality and measurement
and co-author of three bookson plannedimprovement
including the Health Care Data Guide (JosseyBass,
2011).

API, 2018



Instructions

A Interactive

A Sound:
Computer or dial in:
Telephone no: 0315260058
Eventnumber:840 185 291 #
A Chat box function

I Comments/ldeas

I Questions

A Keep the questions coming

A Twitter: @QITalktime

API, 2018



Ql TALK TIME

Measutrementftor
Improvement

Building an Irish Network of Quality improvers

Lloyd P. Provost

3 July, 2018 Associates in Process Improvement

lprovost@apiweb.org
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Webinar Objectives

A Review the key ideas on measuring for
Improvement.

A Appreciate the importance of analysing
measures using time series charts.

A Appreciate learning from special causes.

A Review some examples of the useful types of
control charts in healthcare applications.

Reference: The Health Care Data Guide, Provost and Murray, 2012

API, 2018



MEASUREMENAORIMPROVEMENT

Project Measures:

Overall results related to the project
aim (outcome and process
measures). Also Balancing
measures

What are we trying to
accomplish?

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

What change can we make that
will result in improvement?

PDSA Measures

A Quantitative data on the impact of a
particular change

Act Plan A Qualitative data to help refine the change

A Subsets or stratification of project
measures for particular patients

Sudy Do

From: The Improvement Guide,
Associatesin Process Improvement



PERFORMANCE MEASURES AND MEASUREMENT

The Three Faces of Performance
Measurement:

Improvement, Accountability,

and Research

Lerr I Sowsers, MD We are increasingly realizing not
GoORrRDCN Mosser, MD .. ;
SHARON MCDONALD, RN, PHD only how critical measurement is to

the quality improvement we seek
but also how counterproductive it
March, 1997 The Joint Commission ~ can be to mix measurement for
;’/g‘l”znga' o S“a”ty Improvement, accountability or research with
’ | measurement for improvement.

API, 2018



Data for Judgment vs. Improvement
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Data for Judgment vs. Improvement

Patient Satisfaction Percentile Ranking ] Ave Patient Satisfaction Scores
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Guidelines for Collecting Data for Improvement

A A few key measures that clarify the aim of the
Improvement effort and make it tangible should be
regularly reported throughout the life of the project.

A Be careful about ovedloing process measures. A balan
of outcome, process and balancing measures is importa

A Plot data visually on the key measures over time.

A
A Make use of existing databases and data already
collected for developing measures.

AWhenever feasible, integrate data collection for
measurement into the daily work routine.

HC Data Guide 32 API, 2018



Three Categories of Measures

Outcome Measures/oice of the customer or
patient. How is the system performing? What is the
result?

Process Measures/oice of the workings of the

system. Are the parts/steps in the system performing a
planned?

Balancing Measuresboking at a system from
different directions/dimensions. What happened to the
system as we improved the outcome and process
measures? (e.g. unanticipated consequences, other
factors influencing outcome)

HC Data Guide 36 API, 2018



Family of Measures for Improvement Project

Process
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Process
Measure

Balancing
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Figure 2.27: Surgical Safety Family of Measures

HC Data Guide 6164
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Why a run chart? Why not just a table?

Measure 83 80 81 84 83

100 Run Chart of Measure
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HC Data Guide 68 Alg?i, 2018



Need for Run Charts on
Improvement Projects

Before and After Test
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LOS (minutes)

Minimum Standard for QI Studies:

Annotated Time Series for Outcome and Process Measures
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[ KSHKIFNIQa ¢KS2NE

A Common Causeasthose causes inherent in the system
over time, affect everyone working in the system, and affect
all outcomes of the system

I Common cause of variation
I Chance cause
I Stable process
I Process in statistical control

A Special Causesthose causesot part of the system all
the time or do not affect everyone, but arise because of
specific circumstances

I Special cause of variation

i Assignable cause

I Unstable process

I Process not in statistical control

HC Data Guidep. 108 17
API, 2018



Special Causes
those causesot
part of the system ¥
all the time or do =

not affect . Telap

everyone, but arise. & e
because of specific &

circumstances [ &

API, 2018



Shewhart Charts

The Shewhart chart is a statistical tool
used to distinguish between variation in
a measure due to common causes and
variation due to special causes

FIGURE 4.3 Example of Shewhart Chart for Equal Subgroup Size

Form of a Shewhart Chart with Equal Subgroup 5Sizes

100 - Upper Limit7.86
90 4 a - N/
lf/K.\-/ S e “‘r——ﬂ"'h*"' “® Center Line

B o e

Statistic

70+

«0 —4H— 4+ 4tttttt—ttttttt—t———
1 2 3 4 5 6 7 8 92170111213 141516171819 2021 2223 24

Subgroup Number

(Most common name is a control chart, more descriptive
would be learning charts or system performance charts)

19
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Why Not Use a Run Chart for Everything?

o Run Chart Shewhart Chart
T (n=500) 55 (n=500)
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FIGURE 4.8 Shewhart Charts Common Cause and Special Cause Systems
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The Method of Shewhart Charts

ASelection of a measure and a statistic to be plotted.

AA method of data collection: observation,
measurement and sampling procedures.

AA strategy for determining subgroups of
measurements (including subgroup size and
frequency).

ASelection of the appropriate Shewhart chart.

ACriteria for identifying a signal of a special cause.

HC Data Guidp. 114
API, 2018



Using
Shewhart

FIGURE 4.1

Using Shewhart Charts to Give Direction

to an Improvement Effort

Chart to
Guide
Improvement
Work

Select a Key Measure Related to the
Aim of the Improvement Effort

v

Develop an Appropriate
Shewhart Chart for the Measure

Change the 5ystem (Remove
Common Cause(s)
Responsibility (ordered by importance)

1. Management
2. Technical Experts

F 3

Yes

ldentify Common Cause(s)

Tools/Methods:
= Planned Experimentation
= Rational Subrouping

Responsibility (ordered by
importance)

1. Technical experts
2. Supervisors
3. Workers in the system

w
F 9

15 the
System Stable
Relative to this

Measure?

Learn from and Act on Special
Cause(s)
Responsibility (ordered by importance)

1. Local supervision

2. Technical experts

3. Management

4. Workers in the system

3

Mo

Identify S5pecial Cause(s)

Tools/Methods:

= Shewhart Charts

» Cause and Effect Diagram
= Rational Subrouping

« Planned Experimentation

Responsibility (orderad by
importance)

1. Workers in the system
2. Supervisors
3. Technical experts

HC Data Guidep. 109

API, 2018
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Learning from Special Causes

Contents lists available at ScienceDirect

AllC

American Journal of Infection Control

American Journal of
Infection Control

journal homepage: www.ajicjournal.org

Major article

An unexpected increase in catheter-associated bloodstream infections at
a children’s hospital following introduction of the Spiros closed male connector

Derek S. Wheeler MD #"*, MaryJo Giaccone RN, MSN€, Nancy Hutchinson RN, MSN, CIC*,
Mary Haygood RN ¢, Kathy Demmel RN, MSN €, Maria T. Britto MD 4, Peter A. Margolis MD 9,
Lloyd P. Provost MS ¢

 James M. Anderson Center for Health Systems Excellence, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH

® Division of Critical Care Medicine, Cincinnati Children’s Hospital Medical Center, Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH
“Department of Patient Services, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH

9 Division of Health Policy and Clinical Effectiveness, Cincinnati Children’s Hospital Medical Center, Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH
® Associates in Process Improvement, Austin, TX

Conclusion: This case study highlights the utility of statistical
process control in the surveillance and investigation of CA-BSI.

23
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A Special Cause in August

(e Cincinnati
Children’s

Hospital Medical Center

CCHMC Central Venous Catheter (CVC) Associated
Laboratory Confirmed Bloodstream Infections (LCBIs)

Chart Type: u-chart
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Compare Special Cause Period with Common Cause

CA-BSI in Immunocompromised Children
(Bone Marrow Transplant and Oncology Units)

L]

Pareto Chart " Aug
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e/ Cincinnati
Children’s

Hospital Medical Center

CCHMC Central Venous Catheter (CVC) Associated
Laboratory Confirmed Bloodstream Infections (LCBIs)

Chart Type: u-chart
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Rules or determining a special cause

1. A single point outside the control limits.

2. A run of eight or more points in a row

above (or below) the centerline.

vee (&)
CL* Lt S
- L] [

4. Two out of three consecutive points near
(outer one-third) a control limit.

UL
1
CLs . . { | o Outer
— =7 one-third
. " N "/ L/ of chart
___________ B AL
LCL

3. 5ix consecutive points increasing (trend
up) or decreasing (trend down).

UL .
L7 7e " 7 s ¢ < lmner
- - - one-third
\_"L . . + e ~ of chart

HC Data Guidp. 116
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# of Needlesticks
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ldentify the signals of special causes on these 4 Shewhart Charts

API, 2018



