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What are we trying to 

Accomplish? 

How will we know that a 

change is an improvement? 

What change can we make 

that will result in 

improvement? 

            The Model for Improvement 

Act Plan 

Study Do 

Source: 

Langley, et al. The Improvement Guide, 2009 

Our focus today 

The three 

questions 

provide 

the 

strategy 

The PDSA cycle 

provides the 

tactical approach 

to work 



1. By understanding the variation that lives within 

your data 

2. By making good management decisions on this 

variation (i.e., don’t overreact to a special cause 

and don’t think that random movement of your 

data up and down is a signal of improvement).  

3. By creating a transparent data culture (i.e., 

sharing your data with staff, patients and families 

and the public).  

How will we know that a 

change is an improvement? 
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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. 

But beware of the Measurement Paradox 



Why are you measuring? 

 

 

The answer to this question will guide your entire 

quality measurement journey! 

Improvement? 



“The Three Faces of Performance Measurement: 

Improvement, Accountability and Research” 

“We are increasingly realizing not only how 

critical measurement is to the quality 

improvement we seek but also how 

counterproductive it can be to mix 

measurement for accountability or research 

with measurement for improvement.” 

 

 

by 

Lief Solberg, Gordon Mosser and Sharon McDonald 

Journal on Quality Improvement vol. 23, no. 3, (March 1997), 135-147. 



The Three Faces of Performance Measurement 

Aspect Improvement Accountability 

(Judgement) 

Research 

Aim Improvement of care 

(efficiency  & effectiveness) 

Comparison, choice, reassurance, 

motivation  for change 

New knowledge 

(efficacy) 

Methods: 

• Test Observability 

 

Test observable 

No test, evaluate current 

performance 

 

Test blinded or controlled 

• Bias Accept consistent bias Measure and adjust to reduce bias Design to eliminate bias 

• Sample Size “Just enough” data, small 

sequential samples 

Obtain 100% of available,  

relevant data 

“Just in case” data 

• Flexibility of 

   Hypothesis 

Flexible hypotheses, changes 

as learning takes place 

 

No hypothesis 

Fixed hypothesis 

(null hypothesis) 

• Testing Strategy Sequential tests No tests One large test 

• Determining if  a 
   change is an 
   improvement 

Analytic Statistics 

(statistical process control) 

Run & Control charts 

No change focus 

(maybe compute a percent 

change or rank order the results) 

Enumerative Statistics 

(t-test, F-test,  

chi square,  
p-values) 

• Confidentiality of 
   the data 

Data used only by those 

involved with improvement 

Data available for public 

consumption and review 

Research subjects’ identities 

protected 



Source: Provost, Murray & Britto (2010) 

Example of Data for Judgement 



Slide 

#9 

Slide #9 

How Is Error Rate Doing? 

Source: Provost, Murray & Britto (2010) 



Slide 

#10 

Slide #10 

How is Perfect Care Doing? 

Source: Provost, Murray & Britto (2010) 



 

 

20-20 Hindsight 

“Managing a process on the basis of monthly 

(or quarterly) averages is like trying to drive a 

car by looking in the rear view mirror.” 

D. Wheeler 
Understanding 
Variation, 1993. 
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GREEN 

How do these 

Governance Risk 

Ratings make you 

feel? 
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R/Y/G approaches to measurement usually lead to accountability or judgement.  

With mostly GREEN on this report what actions do you take?   

What do you do with the one RED measure (Readmission Rate)? 
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Control Chart - p-chart 

11552 - Vaginal Birth After Cesarean Section (VBAC) 

Rate 

Data for Improvement 
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Data for judgement 

These data points are 

all common cause 

variation 

The way you present data makes a difference! 

These data points are seen as 

being “outliers” 



The Three Faces of Performance Measurement 

Aspect Improvement Accountability 

(Judgement) 

Research 

Aim Improvement of care 

(efficiency  & effectiveness) 

Comparison, choice, reassurance, 

motivation  for change 

New knowledge 

(efficacy) 

Methods: 

• Test Observability 

 

Test observable 

No test, evaluate current 

performance 

 

Test blinded or controlled 

• Bias Accept consistent bias Measure and adjust to reduce bias Design to eliminate bias 

• Sample Size “Just enough” data, small 

sequential samples 

Obtain 100% of available,  

relevant data 

“Just in case” data 

• Flexibility of 

   Hypothesis 

Flexible hypotheses, changes 

as learning takes place 

 

No hypothesis 

Fixed hypothesis 

(null hypothesis) 

• Testing Strategy Sequential tests No tests One large test 

• Determining if  a 
   change is an 
   improvement 

Analytic Statistics 

(statistical process control) 

Run & Control charts 

No change focus 

(maybe compute a percent 

change or rank order the results) 

Enumerative Statistics 

(t-test, F-test,  

chi square,  
p-values) 

• Confidentiality of 
   the data 

Data used only by those 

involved with improvement 

Data available for public 

consumption and review 

Research subjects’ identities 

protected 



So, how do you view the Three Faces of 

Performance Measurement? 

 

 

Or, 

As… As a… 
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Relating the Three Faces of 

Performance Measurement to your work 

 

 

The three faces of performance 

measurement should not be seen as 

mutually exclusive silos.  This is not an  

either/or situation.    

 

All three areas must be understood as a 

system.  Individuals need to build skills in 

all three areas.  

 

organisations need translators who and 

be able to speak the language of each 

approach. 

 

The problem is that individuals identify with 

one of the approaches and dismiss the 

value of the other two. 



Dialogue #7 

Why are you measuring? 

• How much of ELFT’s energy is aimed at 

improvement, accountability and/or research? 

• Does one form of performance measurement 

dominate your journey? 

• Do you think the three approaches can be 

integrated or are they in fact separate and distinct 

silos? 

• How many “translators” exist within ELFT?  Are 

people being developed for this role? 



So, the Question of the Day 

How can we design a set of measures that will 

guide our improvement work and show meaningful 

results without wasting everyone’s time? 



Even with this 

thing, I have no 

idea where we’re 

headed! 

 

The key is having a 

plan to guide your 

quality measurement 

journey! 
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AIM* (How good? By when?) 

   Concept 

     Measure 

      Operational  Definitions 

    Data Collection Plan 

         Data Collection 

     Analysis ACTION 

Milestones in the 

Quality Measurement Journey 

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



AIM – To create a harm-free environment for patients  
 

Concept – reduce inpatient falls (is this a measure?) 
 

Measure – Inpatient falls rate (falls per 1000 patient days) 
 

Operational Definitions - # falls/inpatient days 
 

Data Collection Plan – monthly; no sampling; all IP units 
 

Data Collection – unit submits data to Quality 

Improvement Dept. for analysis 
 

Analysis –  control chart 

The Quality Measurement Journey 

ACTION 
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AIM* (How good? By when?) 

   Concept 

     Measure 

      Operational  Definitions 

    Data Collection Plan 

         Data Collection 

     Analysis ACTION 

Milestones in the 

Quality Measurement Journey 

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

There are staff 

at ELFT who 

are skilled in 

these areas 

As Board members, part of your job is to interpret data 

appropriately and use it to make decisions that lead to action 
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Building a Cascading System of Measures 

Look 

your 

at 

system 

as a cascade! 

of measures 



Slide 

#25 

Slide #25 

At what level are you measuring? 

Trust or Hospital 

Nursing Division 

Frontline Nursing 
Wards 

Macrosystems
e.g. division, facility,

region

Mesosystems
e.g. clinical dept,

pathololgy, IT

Microsystems
e.g. unit, clinic, surgical

team

Adapted from Cliff Norman, Profound Knowledge Products & API 



 

 

 

 

The key question, however, is do you fully 

understand your measurement system and which 

aspects of the system  you want to improve?  

If you do start drilling down from the… 

…then make sure 

there are ways to 

percolate the 

measures and the 

learning back up 

Macro 

Meso 

Micro levels… 

Which way do your measures flow? 



Percent of patients 

recommending your care 

Medication 

administration 

Administer 

med to patient 

Dispense 

med 

Prepare med Order med 

Promptness/TLC 

A Cascading Approach to Measurement 

+ + + 



A Cascading Approach to Measurement 

Percent compliance 

with “bundles” 

Hand washing 

bundle 

Pressure 

ulcer bundle 

CL bundle VAP bundle 

Hospital Acquired 

Infection rates 

+ + + 

Percent inpatient 

mortality 



A Cascading Approach to Measurement 

% of patients with 

appropriate catheter 

placements 

% of catheter 

placements with all 

daily maintenance 

bundle elements in 

compliance 

% of catheter 

insertions 

with all 

insertion 

bundles in 

compliance 

Average 

catheter 

duration 

(days) 

CAUTI rate  

(#CAUTIs per 1000catheter days) 

+ + 

Hospital Acquired 

Infection rates 



Slide 

#30 

Slide #30 

Don‟t Ignore the Pace of Work & Change 

Macro Level 
(Outcomes) 

Meso Level 
(Outcomes and Processes) 

Micro Level 
(Processes) 

SLOWER TO CHANGE 

MODERATE CHANGE 

FASTER TO CHANGE 

Adapted from Cliff Norman, Profound Knowledge Products & API 



Slide 

#31 

Slide #31 

The Planning Horizon 

Qtr – Year - Beyond 

Weeks - Months 

Minutes to Weeks 

Adapted from Cliff Norman, Profound Knowledge Products & API 

Macro Level 
(Outcomes) 

Meso Level 
(Outcomes and Processes) 

Micro Level 
(Processes) 



Quality Dashboard  
organisation-level view 

November 2014 



Safety 



Serious incidents and unexpected deaths for October 2014 

Safety 

42yr old male: Suspected Suicide - Strangulation 

27yr old male: Breach of security 

27yr old male: Unexpected - Cause known 

69yr old male: Unexpected - Cause unknown 

72yr old female: Pressure Ulcer 

54yr old male: Absence without leave 

88yr old male: Pressure Ulcer 

72yr old male: Pressure Ulcer 

4yr  old female: Treatment / Procedure 

56yr old female: Pressure Ulcer 



Clinical Effectiveness 



Patient Experience 

Complaints October – most popular category 

represents 3 responses 

 

Trust wide Friends and Family Survey – October 2014 

 

 

 

 

 

 F&F Survey Responses Percentage 

Extremely Likely 36 51% 

Likely 27 38% 

Neither Likely or Unlikely 4 6% 

Unlikely 2 3% 

Extremely Unlikely 2 3% 

Don’t Know 0 - 

N/A 0 - 

Net Score 

39 

Sample Size 

71 



Our Staff 

Reasons given by staff leaving October.  
Most popular category represents 8 occurrences 
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You have performance data! 

 

Now, what do you 

do with it? 
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AIM (Why are you measuring?) 

   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. 
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“If I had to reduce my 

message for management 

to just a few words, I’d 

say it all had to do with 

reducing variation.” 

  W. Edwards Deming 
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The Problem! 

Aggregated data presented in tabular 

formats or with summary statistics, 

will not help you measure the impact 

of process improvement efforts.   

Aggregated data can only lead to 

judgement, not to improvement. 



 

 

Thin-Slicing! 

“Thin-slicing refers to the ability of our 

unconscious to find patterns in situations 

and behavior based on very narrow slices 

of experience.” Malcolm Gladwell, blink, page 23 

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 on limited data.       R. Lloyd 



 

 

Percent of A&E patients Seen by a 

Physician within 10 min 

Did we improve?  

What will happen next? 

Should we do something? 

Source: R. Lloyd 
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Did we improve?  

What will happen next? 

Should we do something? 

Percent of A&E patients Seen by a 

Physician within 10 min 
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The average of a set of numbers can be 

created by many different distributions 

Average 

M
e

a
s

u
re

 

Time 



P46 The Stages of Data Acceptance 

1. The Data Are WRONG! 

2. The data are right but it’s not a problem. 

3. The data are right, it’s a problem, but it’s not 

MY problem. 

4. The data are right, it’s a problem, it’s MY 

problem but I have no idea how to improve 

the results 

5. The data are right, it’s a problem, it’s MY 

problem and we will start to work on 

improving the results today! 

Sources: D. Berwick, B. Jarmen, R. Lloyd & R. Scoville. 
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If you don‟t understand the variation that 

lives in your data,  you will be tempted to ... 

• Deny the data (It doesn’t fit my view of reality!)  

• See trends where there are no trends 

• Try to explain natural variation as special 

events 

• Blame and give credit to people for things over 

which they have no control 

• Distort the process that produced the data 

• Kill the messenger! 



Distorting the Data! 

“You'll be happy to see that I’ve finally 

managed to turn things around!” 



 

 

And, if you do not understand variation 

Deming‟s Cycle of Fear will occur 

Source: William Scherkenbach. The Deming Route to Quality and Productivity. Ceep Press, 

Washington, DC, 1990, page 71. 

Kill the 

Messenger 
Increased 

Fear 

Filtered 

Information 

Micro- 

management 



 

  “A phenomenon will 

be said to be 

controlled when, 

through the use of 

past experience, we 

can predict, at least 

within limits, how the 

phenomenon may be 

expected to vary in 

the future” 
W. Shewhart. Economic Control of 

Quality of Manufactured Product, 1931 

Dr. Walter A Shewhart 



“What is the variation in one system over 

time?” Walter A. Shewhart - early 1920’s, Bell Laboratories 
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time 

UCL 

Every process displays variation: 

•  Controlled variation 

 stable, consistent pattern of variation 

“chance”, constant causes 

 

•  Special cause variation 

“assignable”  

 pattern changes over time 

LCL 

Static View 
S

ta
tic

 V
ie

w
 

Dynamic View 
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Types of Variation 

Common Cause Variation 
• Is inherent in the design of the 

process 

 

• Is due to regular, natural or 
ordinary causes 

 

• Affects all the outcomes of a 
process 

 

• Results in a “stable” process that 
is predictable 

 

• Also known as random or 
unassignable variation 

Special Cause Variation 
• Is due to irregular or unnatural 

causes that are not inherent in 

the design of the process 

 

• Affect some, but not necessarily 
all aspects of the process 

 

• Results in an “unstable” process 

that is not predictable 

 

• Also known as non-random or 

assignable variation 



Common Cause Variation 

• Points equally likely above or below center line 

• There will be a high data point and a low, but this is expected 

• No trends or shifts or other patterns 
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Courtesy of Richard Scoville, PhD, IHI Improvement Advisor 



Two Types of Special Causes 

Unintentional 

When the system 

is out of control 

and unstable 

Intentional 

When we’re trying 

to change the 

system 

Courtesy of Richard Scoville, PhD, IHI Improvement Advisor 

Holding the Gain: Isolated Femur Fractures
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Point …Variation exists! 

Common Cause does not mean “Good Variation.”  It only 

means that the process is stable and predictable.  For 

example, if a patient’s systolic blood pressure averaged 

around 165 and was usually between 160 and 170 mmHg, 

this might be stable and predictable but completely 

unacceptable. 

Similarly Special Cause variation should not be viewed as 

“Bad Variation.”  You could have a special cause that 

represents a very good result (e.g., a low turnaround time), 

which you would want to emulate.  Special Cause merely 

means that the process is unstable and unpredictable. 
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Appropriate Management Response to 

Common & Special Causes of Variation 

Type of variation 

Right Choice 

Wrong Choice 

Consequences of 

making the wrong 

choice 

Is the process stable? 

YES NO 

Only Common 

Change the 

process 

Treat normal variation as a 

special cause (tampering) 

Increased 

variation! 

Special + Common 

Change the process 

Wasted 

resources!  
(time, effort, morale, 

money) 

Investigate the origin of the 

special cause 

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

Control Applications.  ASQ Press, Milwaukee, WI, 2001, page 153. 



 

 

 

57 

Making the wrong choice! 

The Situation! 

The Solutions? 
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2             Questions … 

1. Is the process stable? 

 If so, it is predictable. 

2. Is the process capable? 

The chart will tell you if the process is stable and 

predictable.  

You have to decide if the output of the process is 

capable of meeting the target or goal you have set! 



Attributes of a Leader Who 

Understands Variation 

Leaders understand the different ways that variation is viewed.  

 

They explain changes in terms of common causes and special 

causes. 

   

They use graphical methods to learn from data and expect 

others to consider variation in their decisions and actions.  

 

They understand the concept of stable and unstable processes 

and the potential losses due to tampering.  

 

Capability of a process or system is understood before changes 

are attempted. 

 



 

 

• Select several measures you      

regularly review.  

• Do you and the rest of the board 

evaluate these measures according the 

criteria for common and special causes 

of variation? 

• If not, what criteria do you use to 

determine if your measures are 

improving or getting worse?   

Exercise 

Understanding Variation 

Antal patienter med vårdtid < 6dygn i % vid primär elektiv knäplastik

(operationsdag= dag1)
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Understanding Variation Statistically 
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STATIC VIEW 
 

Descriptive Statistics 
Mean, Median & Mode 

Minimum/Maximum/Range 
Standard Deviation 

Bar graphs/Pie charts 

DYNAMIC VIEW 
Run Chart 

Control Chart 

(plot data over time) 

Statistical Process Control (SPC) 

R
at

e 
pe

r 1
00

 E
D

 P
at

ie
nt

s

Unplanned Returns to Ed w/in 72 Hours

M

41.78

17

A

43.89

26

M

39.86

13

J

40.03

16

J

38.01

24

A

43.43

27

S

39.21

19

O

41.90

14

N

41.78

33

D

43.00

20

J

39.66

17

F

40.03

22

M

48.21

29

A

43.89

17

M

39.86

36

J

36.21

19

J

41.78

22

A

43.89

24

S

31.45

22

Month

ED/100

Returns

u chart

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

0.0

0.2

0.4

0.6

0.8

1.0

1.2

UCL = 0.88

Mean = 0.54

LCL = 0.19



Annotated Time Series 
(the minimum standard for QI projects) 

Line Graph 

Control Chart 

Run Chart 
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How do we analyze variation for 

quality improvement? 

By using Statistical Process 

Control (SPC) methods and tools. 

Run and Control Charts are the best 

tools to determine: 

1. The variation that lives in the process 

2. If our improvement strategies have had 

the desired effect. 



Process Improvement: Isolated Femur Fractures
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Holding the Gain: Isolated Femur Fractures
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3. Determine if we are holding the gains 

Current Process Performance: Isolated Femur Fractures 
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Three Uses of 

SPC Charts 

2. Determine if a change is an 

improvement                                                 

1. Make process performance visible 
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Four simple run rules are used to determine if special cause variation is present 

X (CL) 
~ 

Elements of a Run Chart 

The centerline (CL) on a 

Run Chart is the Median 



How do we count the number of runs? 

What is a Run? 
• One or more consecutive data points on the same  side of 

the Median 

• Do not include data points that fall on the Median 

First, you need to determine the number of Runs 

• Draw a circle around each run and count the number of circles you have drawn 

• Count the number of times the sequence of data points (the line on the chart) 

crosses the Median and add “1” 

• The two counts should be the same! 
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4.25

4.50
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5.00

5.25

5.50

5.75

6.00

Median=4.610

Points on the Median  

(don‟t count these when counting 

the number of runs) 

14 runs 

Run Chart: Medical Waste 
 Determine the number of runs on this chart 



Source: The Data Guide by L. Provost and S. Murray, Jossey-Bass Publishers, 2011. 

 A Shift:  

6 or more 

An astronomical 

data point 

Too many or 

too few runs 

A Trend 

5 or more 

Then apply the Run Chart Rules to 

Identify Non-random Patterns in the Data 
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Median=4.610

Run Chart Interpretation: 

Medical Waste 

Total data points = 29 

Data points on the Median = 2 

Number of “useful observations” = 27 

(should have between 10 &19 runs) 

The number of runs = 14 

Number of times the data line crosses the 

Median = 13 + 1 = 14 

Are there any 

non-random 

patterns 

present?  

Points on the Median 

(don’t count these as 

“useful observations”) 
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Antal patienter med vårdtid < 6dygn i % vid primär elektiv knäplastik

(operationsdag= dag1)

0

10

20

30

40

50

60

70

80

90

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Månad

A
n

ta
l 
p

a
ti

e
n

te
r 

i 
%

Median = 52 

18 useful observations 

Rule 1: 2 runs (6-14 runs), not OK 

Rule 2: OK 

Rule 3: not OK 

Rule 4: OK 

Rules 1 & 3 

% of patients with Length of Stay shorter than six days 

Rules 1 & 3 
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0.5

1

1.5

2

2.5

3

3.5

Month 

Average Length of Stay for DRG 373 
  

Median

ALOS

22 useful observations 

Rule 1: 12 runs (7-17 runs), OK 

Rule 2: not OK (trend) 

Rule 3: OK 

Rule 4: OK 

Rule 2 

Median = 2.4 



% Timely Reperfusion 
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Change 1 

Chg 

2,3 

Chg 

4,5,6 

Chg 7 

Chg 

8,9 

Median = 35 

Analyze this Run Chart 



% Timely Reperfusion 
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1/99 2 3 4 5 6 7 8 9 10 11 12 1/00 2 3 4 5 65 7 8 9 10 11 12 
32 23 32 38 35 35 40 21 38 26 22 27 23 32 36 29 38 42 39 36 50 48 39 44 

Date 
Data 

Run Chart 

1/99 
2 3 4 5 6 7 8 9 10 11 12 1/00 

2 3 4 5 65 7 8 9 10 11 12 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

Change 1 

Chg 

2,3 

Chg 

4,5,6 

Chg 7 

Chg 

8,9 

Median 35 

8 Runs 

What about the Run Chart Rules? 

Test #3: 
Analyze this Run Chart 



Why are Shewhart Charts preferred 

over Run Charts? 

Because Control Charts… 

1. Are more sensitive than run charts: 
 A run chart cannot detect special causes that are due to point-to-

point variation (median versus the mean) 
 

 Tests for detecting special causes can be used with control charts 
 

2. Have the added feature of control limits, which allow 
us to determine if the process is stable (common 
cause variation) or not stable (special cause 
variation). 
 

3. Can be used to define process capability. 
 

4. Allow us to more accurately predict process 
behavior and future performance. 
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Time 

An indication of a 

special cause 

(Upper Control Limit) 

(Lower Control Limit) 



Types of Quantitative Data 

Variables Data 

Attributes Data 

Defects 
(occurrences only) 

Defectives 

(occurrences plus 
non-occurrences) 

Nonconforming Units 
Nonconformities 



There Are 7 Basic Control Charts   

Variables Charts Attributes Charts 

• p-chart  

    (proportion or percent of 
 defectives) 
 

• np-chart  

    (number of defectives) 
 

• c-chart  

    (number of defects) 

 

• u-chart  

    (defect rate) 

• X & R chart  
    (average & range chart) 

 

• X & S chart  
  (average & SD chart) 

 

• XmR chart  
 (individuals & moving range 

chart) 

Source: R. Lloyd. Quality Health Care: A Guide to Developing and Using Indicators. Jones and Bartlett, 2004, Chap.6 



The Control Chart Decision Tree 

Variables Data Attributes Data 

More than one 

observation 

per subgroup? 

< than 10 

observations 

per subgroup? 

X bar & R X bar & S XmR 

Are the 

subgroups of  

equal size? 

Is there an 

equal area of 

opportunity? 

Occurrences & 

Non-

occurrences? 

np-chart p-chart u-chart c-chart 

Decide on the type 

of data 

Yes 

Yes Yes 

Yes 

Yes No No No 

No No 

The percent  of  

Defective Units 
The number 

of  Defects 

The Defect 

Rate 

Individual 

Measurement 

Average and 

Standard 

Deviation 

Average 

and Range 

The number of  

Defective Units 

Source: R. Lloyd. Quality Health Care: 

A Guide to Developing and Using 

Indicators. Jones and Bartlett, 2004.   
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A single point outside the control limits

Six consecutive points increasing (trend up) or
decreasing (trend down)

Two our of three consecutive points near a control
limit (outer one-third)

Eight or more consecutive points above or below
the centerline

Fifteen consecutive points close to the centerline
(inner one-third)

Control Chart 

Rules for Detecting 

Special Causes 



Serious incidents and unexpected deaths for September 2014 

ELFT is already using Control Charts 
Safety Dashboard 

UD 1: Cause unknown 

SI 1: Pressure Ulcer UD 4: Suspected Suicide - 
Strangulation 

UD 2: Cause unknown UD 3: Cause unknown 

UD 5: Cause unknown 

SI 2: Pressure Ulcer 
SI 3: Pressure Ulcer SI 4: Pressure Ulcer 

SI 5: Pressure Ulcer 

SI 6: Pressure Ulcer SI 7: Pressure Ulcer 

SI 8: Pressure Ulcer 

SI 9: Treatment / Procedure 

SI 10: Suspected 
Suicide - 
Strangulation 
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Using a Control Chart 
(Wait Time to See the Doctor) 

Intervention 

Where 

will the 

process 

go? 

Freeze the Control Limits and Centerline, extend them and 

compare the new process performance to these reference 

lines to determine if a special cause has been introduced as 

a result of the intervention. 

Baseline 

Period 
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Xm R Char t

Freeze the Control Limits and compare 

the new process performance to the 

baseline using the UCL, LCL and CL from 

the baseline period as reference lines 

A Special Cause is 

detected 

A run of 8 or more 

data points on one 

side of the centerline 

reflecting a sift in the 

process 

Intervention 

 

 

Baseline 

Period 

Using a Control Chart 
(Wait Time to See the Doctor) 
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Intervention Make new control limits for 

the  process to show the 

improvement 

Baseline 

Period 

Using a Control Chart 
(Wait Time to See the Doctor) 
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The Charts Don‟t Tell You… 

• The reasons(s) for a Special Cause. 
 

 

• Whether or not a Common Cause process 

should be improved (is the performance of 

the process acceptable?) 
 

 

• How the process should actually be 

improved or redesigned.  



1. Which process do you want to improve or redesign? 

2. Does the process contain common or special cause 

variation? 

3. How do you plan on actually making improvements?  What 

strategies do you plan to follow to make things better? 

4. What effect (if any) did your plan have on the process 

performance? 

SPC methods and tools 

will help you answer Questions 2 & 4.   

YOU need to figure out the answers to Questions 1 & 3. 

A Simple Improvement Plan 
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Graph data over time 

Local collection/local use 

Develop knowledge of "tampering" 

 Use "fast feedback" 

Develop views of the whole 

Use the entire range of data 

Foster immediate recovery 

Create an environment for reflection 

Encourage the public posting of results 

Make predictions and see how well they work 

Use small samples vigorously 

From a presentation by Don Berwick, M.D., Quality Management Network Meeting, Boston, July 28, 1995. 

Simple Hints To Improve Measurement 



So, How will you know… 

1. If the change(s) you have made signal a true 

improvement? If you have sustained 

improvement? 

2. If it is the right time to implement the 

change(s) 

3. If it is time to spread the change(s) to other 

areas? 

4. If it is time to stop measuring?  

The answers to these questions can be found in Appendix C  



Which takes us full circle to the 

Sequence of Improvement  

Sustaining 

improvement 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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This brings us full circle 

Questions Guiding Today‟s Workshop 

Question 1: What is the difference between a quality improving Board, and a Board that is 

looking for assurance? How do we strike the balance between assurance and improvement? 

 

Question 2: How can we make sure that QI is part of all strategies that the Board signs off? 

How do we make QI our business strategy?  

 

Question 3: How do we get everyone to have a basic knowledge of the science of 

improvement?  What is the role of the Board in building capacity and capability for QI? 

 

Question 4: How can the Board be assured that we are moving towards our improvement 

aims?  

 

Question 5: How do we use all of this data we have to make an impact on our QI efforts?  

How do analyse the data from a QI perspective and what questions do we ask about the 

results? 

  

Question 6: How do we scale up all of this local improvement work to something that is 

meaningful at Trust-level?  What are the big dots, and how do we aggregate all the work up to 

move the big dots?  
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Questions Guiding Today‟s Workshop 

 

Question 
We have a 

lot of work 

to do here 

We are 

making some 

progress here  

We are 

embedding this 

in daily practice 

Question 1: What is the difference between a quality improving 

Board, and a Board that is looking for assurance? How do we strike 

the balance between assurance and improvement? 

Question 2: How can we make sure that QI is part of all strategies 

that the Board signs off? How do we make QI our business 

strategy?  

Question 3: How do we get everyone to have a basic knowledge of 

the science of improvement?  What is the role of the Board in 

building capacity and capability for QI? 

Question 4: How can the Board be assured that we are moving 

towards our improvement aims? 

Question 5: How do we use all of this data we have to make an 

impact on our QI efforts?  How do analyse the data from a QI 

perspective and what questions do we ask about the results? 

Question 6: How do we scale up all of this local improvement work 

to something that is meaningful at Trust-level?  What are the big 

dots, and how do we aggregate all the work up to move the big 

dots?  

Given what we have talked about today please indicate your assessment of 

our progress on each question. 
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Appendices 

• Appendix A: General References on Quality 

• Appendix B: References on Measurement 

• Appendix C: So How Will You Know… 

• When a change has occurred? 

• When it is time to implement? 

• When it is time to spread? 

• When it is time to stop measuring?  
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“Quality begins 

with intent, which is 

fixed by 

management.” 
 

 W. E. Deming, Out of the Crisis, p.5 



 

 

 

96 

Appendix A 

General References on Quality 

• The Improvement Guide: A Practical Approach to Enhancing organisational 
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. 



 

 

 

97 

Appendix B 

References on Measurement 

• Brook, R. et. al. “Health System Reform and Quality.” Journal of the 
American Medical Association 276, no. 6 (1996): 476-480. 

 
• Carey, R. and Lloyd, R. Measuring Quality Improvement in healthcare: A 

Guide to Statistical Process Control Applications.  ASQ Press, Milwaukee, 
WI, 2001. 
 

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

• Nelson, E. et al, “Report Cards or Instrument Panels:  Who Needs What? 
Journal of Quality Improvement,  Volume 21, Number 4, April, 1995. 
 

• Solberg. L. et. al. “The Three Faces of Performance Improvement: 
Improvement, Accountability and Research.” Journal of Quality 
Improvement 23, no.3 (1997): 135-147. 
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Appendix B 

References on Measurement (cont.) 

• Brook, R. et. al. “Health System Reform and Quality.” Journal of the 
American Medical Association 276, no. 6 (1996): 476-480. 

 
• Carey, R. and Lloyd, R. Measuring Quality Improvement in healthcare: A 

Guide to Statistical Process Control Applications.  ASQ Press, Milwaukee, 
WI, 2001. 
 

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

• Nelson, E. et al, “Report Cards or Instrument Panels:  Who Needs What? 
Journal of Quality Improvement,  Volume 21, Number 4, April, 1995. 
 

• Solberg. L. et. al. “The Three Faces of Performance Improvement: 
Improvement, Accountability and Research.” Journal of Quality 
Improvement 23, no.3 (1997): 135-147. 



1. If the change(s) you have made signal a true 

improvement? If you have sustained 

improvement? 

2. If it is the right time to implement the 

change(s) 

3. If it is time to spread the change(s) to other 

areas? 

4. If it is time to stop measuring?  

Appendix C 

So, How will you know… 



1. If the change(s) you have made signal a 

true improvement?  

2. If you have sustained improvement? 

3. If it is the right time to implement the 

change(s) 

4. If it is time to spread the change(s) to other 

areas? 

5. If it is time to stop measuring? SPSP 

So, How will you know… 



Source: The Data Guide by L. Provost and S. Murray, Jossey-Bass Publishers, 2011. 

 A Shift:  

6 or more 

An astronomical 

data point 

Too many or 

too few runs 

A Trend 

5 or more 

Run Chart Rules are used to determine 

if a change has occurred 

Use the run chart rules to determine if a change has 

occurred 

A shift = 6 or more data points above or below the 

baseline median (centerline) 

A trend = 5 data points constant going up or down 
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Random Variation (common cause)? 

Has anything changed here! 



1. If the change(s) you have made signal a true 

improvement?  

2. If you have sustained improvement? 

3. If it is the right time to implement the 

change(s) 

4. If it is time to spread the change(s) to other 

areas? 

5. If it is time to stop measuring? SPSP 

So, How will you know… 
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Median 

A downward shift in the 

data (6 data points below 

the median) 

Sustained Improvement 

• First identify a shift or a trend in the data 

• Then look to see if 3 or more data point have stayed at 

the new level. 

3 more data 

points staying 

at the new level 

of performance 



1. If the change(s) you have made signal a true 

improvement?  

2. If you have sustained improvement? 

3. If it is the right time to implement the 

change(s) 

4. If it is time to spread the change(s) to other 

areas? 

5. If it is time to stop measuring? SPSP 

So, How will you know… 



 

 

Degree of Belief When 

Making Changes to Improve 

Developing a change Testing a change - cycle 1,

cycle 2, cycle 3
Implementing a Change

Degree of

belief that a

change will

result in

improve-

ment

LOW

M
O

D
E

R
A

T
E

HIGH

Change needs

further tesing

Unsuccessful

change!

Successful

change!

Source: The Improvement 

Guide, Langley, J. et al, 

Jossey-Bass, 2009: 145. 



Implementing a Change 

Baseline 

Testing 

Successful 

Testing 

Begin implementation  

on pilot unit  

Evidence of improvement 

 during implementation 

Note that when you move to full implementation things may 

actually get worse for a little bit. 



 

 

Current Situation Resistant Indifferent Ready 

 

Low 

Confidence that 

current change 

idea will lead to 

Improvement 

Cost of 

failure 

large 

Very Small 

Scale Test 

Very Small 

Scale Test 

Very Small 

Scale Test 

Cost of 

failure 

small 

Very Small 

Scale Test 

 

Very Small 

Scale Test 

 

 

Small Scale 

Test 

 

High 

Confidence that 

current change 

idea will lead to 

Improvement 

Cost of 

failure 

large 

Very Small 

Scale Test 

 

Small Scale 

Test 

 

Large Scale 

Test 

Cost of 

failure 

small 

 

Small Scale 

Test 

 

Large Scale 

Test 

 

Implement 

Conditions for Implementing a Change 

Note the conditions for Implementing a change! 

Risk of not 

succeeding 

large 

Risk of not 

succeeding 

large 

Risk of not 

succeeding 

small 

Risk of not 

succeeding 

large 

Risk of not 

succeeding 

small 



1. If the change(s) you have made signal a true 

improvement?  

2. If you have sustained improvement? 

3. If it is the right time to implement the 

change(s) 

4. If it is time to spread the change(s) to 

other areas? 

5. If it is time to stop measuring? SPSP 

So, How will you know… 



Collaborative 

John Whittington OSF Healthcare 

 

Holding the Gains 

Spreading a Change 

• First identify a shift or a trend in the data. 

• Then look to see if 6 or more data point have stayed at the new 

level. 

• This indicates that you are „holding the gains.‟ 

A downward shift in the 

data (6 data points below 

the median) 

6 more data 

points staying 

at the new level 

of performance 



1. If the change(s) you have made signal a true 

improvement?  

2. If you have sustained improvement? 

3. If it is the right time to implement the 

change(s) 

4. If it is time to spread the change(s) to other 

areas? 

5. If it is time to stop measuring? SPSP 

So, How will you know… 



Two Simple Rules for Measuring 

 

 

Outcome Measures – always! 

Process Measures – it depends! 



How often do you need to measure? 

 

 

It is not uncommon for a team to want to stop 

collecting data, especially after they have 

been at it for a year or two! 

 

The reliability of the process and your 

need to know how the process is 

functioning should drive the frequency of 

data collection and analysis.  



 

 

A Simple Rule for Outcomes  

Outcome Measures – Always! 

As long as you are concerned about the quality and 

safety of the care that you deliver, you should 

continue to track the outcomes! 

For example, how long should these outcomes be measured? 

• When do you stop measuring your financial results? 

• When should a diabetic patient stop tracking his or her blood glucose? 

• How long should we monitor the vital signs of an ICU patient ? 

• When should airport security stop assessing passengers for weapons? 

• How long does a local water authority need to measure the quality of the 

water going through its pipes? 

• When should schools stop measuring the progress of students? 



 

 

Process Measures – it depends! 
• Process measures usually demonstrate improvement before 

outcome measures. 

 

• Process measures may be revised during an improvement 

project; new data will then need to be collected and tracked. 

 

• A process measure should demonstrate improvement 

(against the run chart rules) and then STAY at the new level 

of performance for at least  3 reporting periods to be 

considered “sustained.” 
 

A Simple Rule for Processes  



Frequency of Process Measures 

Regularly (daily, weekly or monthly) 
       Done to improve a specific measure (reduce variation or shift the 

centerline of process performance) 

Periodically (once every 2 - 3 months) 
       Done when statistical improvement has been noted, sustained AND 

the process is highly reliable (audit approach can be used here) 

Once or twice a year (why bother?) 

Stop measuring!  
        Done when performance is so reliable, stable and capable that it is 

time to move on to measure something new. 

 

 


