Using Data For Improvement!
The Toolkit

Sandra K. Murray
CT Concepts

Objectives

* Identify fundamental differences in data
used for improvement, accountability,
research

* Interpret dataon a:

Run chart

Pareto chart

Frequency Plot

Scatter Plot

Shewhart (Control) Chart (introduction only)

« Recognize the most appropriate tool for
the measurement question you are
posing
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Resources

Books:

1. The Data Guide: Learning from Data to Improve Healthcare. Lloyd P. Provost, Sandra K. Murray. Publication
pending. 512-708-0131.

2. Total Quality Tools For Health Care. Productivity-Quality Systems, Inc. Miamisburg Ohio. ISBN: 1-
882683-04-8 Tel. 1-800-777-2255.

3. The Improvement Guide. Gerald J. Langley, Kevin M. Nolan, Thomas W. Nolan, Clifford L. Normal, Lloyd
P. Provost, Jossey-Bass, 1996.

4. Methods for Understanding Variation. Associates in Process Improvement (API),1998. 512-708-0131

5. Understanding Statistical Process Control, Donald J. Wheeler and David Chambers, 2nd Edition SPC Press,
1992.

Video:

Making Sense Out of Control Charts. NAHQ. 1-800-966-9392

Avrticles:

1. Nelson, L. S. “Control Charts for Individual Measurements.” Journal of Quality Technology. Vol. 14, No. 3.
pp. 172-173. 1982.

2. Nelson, L. S. “The Shewhart Control Chart — Test for Special Causes.” Journal of Quality Technology. Vol.
16, No. 4. pp. 237-239. 1984.

3. Nolan, Tom W. and Provost, Lloyd P. “Understanding Variation.” Quality Progress. May, 1990.

4. Provost, Lloyd and Leddick, Susan. “How to Take Multiple Measures to Get a Complete Picture of
Organizational Performance.” National Productivity Review. Autumn 1993. pp. 477-490.

5. Solberg, Leif I., Mosser, Gordon and McDonald, Susan. “The Three Faces of Performance Measurement:
Improvement, Accountability and Research.” Journal on Quality Improvement. March 1997, Vol.23, No. 3.

Software:

1. ChartRunner. PQ Systems. 1-800-777-3020.

2. VectorMaker. API. 512-708-0131

Internet:

www.nahg.org

www.qualityhealthcare.org
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Purpose of Measurement

 Measurement for Improvement
 Measurement for Accountability

* Measurement for Research

Improvement, Accountability and Research
Aspect Improvement Accountability Clinical Research
Aim: Improve practice of Comparison, choice, | Create new clinical
health care reassurance, spur for | knowledge
change
Methods:
Test observability Test observable No test, evaluate Test blinded
current performance
Bias Accept consistent bias | Measure and adjust to | Design to eliminate
reduce bias bias
Sample size “Just enough” data, Obtain 100% of Just in case” data
small sequential available, relevant,
samples data
Flexibility of Hypothesis flexible, No hypothesis Fixed hypothesis
hypothesis changes as learning
takes place
Testing strategy Sequential tests No tests One large test
Confidentiality of Data used only by Data available for Research subjects’
data those involved in the | public consumption identities protected
improvement
Source: The Data Guide: Learning from Data to Improve Healthcare. Developed from Solberg, Leif I., Mosser, Gordon and
McDonald, Susan. “The Three Faces of Performance Measurement: Improvement, Accountability and Research.” Journal on
Quality Improvement. March 1997, Vol.23, No. 3.
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Improvement, Accountability and Research

takes place

Aspect Improvement Accountability Clinical Researc
Aim: Improve practice of Comparison, choice, [ Create new clinical
health care reassurance, spur for § knowledge
change
Methods:
Test observability Test observable No test, evaluate Test blinded
current performance
Bias Accept consistent bias | Measure and adjust to | Design to eliminate
reduce bias bias
Sample size “Just enough” data, Obtain 100% of Just in case” data
small sequential available, relevant,
samples data
Flexibility of Hypothesis flexible, No hypothesis Fixed hypothesis
hypothesis changes as learning

Testing strategy

Sequential tests

No tests

One large test

Confidentiality of
data

Data used only by
those involved in the
improvement

Data available for
public consumption

Research subjects’
identities protected

Source: The Data Guide: Learning from Data to Improve Healthcare. Developed from Solberg, Leif I., Mosser, Gordon and
McDonald, Susan. “The Three Faces of Performance Measurement: Improvement, Accountability and Research.” Journal on
Quality Improvement. March 1997, Vol.23, No. 3.

Improvement, Accountability and Research

takes place

Aspect Improvement Accountability inical Researc
Aim: Improve practice of Comparison, choice, [ Create new clinical
health care reassurance, spur for | knowledge
change
Methods:
Test observability Test observable No test, evaluate Test blinded
current performance
Bias Accept consistent bias | Measure and adjust to | Design to eliminate
reduce bias bias
Sample size “Just enough” data, Obtain 100% of Just in case” data
small sequential available, relevant,
samples data
Flexibility of Hypothesis flexible, No hypothesis Fixed hypothesis
hypothesis changes as learning

Testing strategy

Sequential tests

No tests

One large test

Confidentiality of
data

Data used only by
those involved in the
improvement

Data available for
public consumption

Research subjects’
identities protected

Source: The Data Guide: Learning from Data to Improve Healthcare. Developed from Solberg, Leif I., Mosser, Gordon and
McDonald, Susan. “The Three Faces of Performance Measurement: Improvement, Accountability and Research.” Journal on
Quality Improvement. March 1997, Vol.23, No. 3.
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Improvement, Accountability and Research

takes place

Aspect Improvement Accountability Clinical Researc
Aim: Improve practice of Comparison, choice, [ Create new clinical
health care reassurance, spur for § knowledge
change
Methods:
Test observability Test observable No test, evaluate Test blinded
current performance
Bias Accept consistent bias | Measure and adjust to | Design to eliminate
reduce bias bias
Sample size “Just enough” data, Obtain 100% of Just in case” data
small sequential available, relevant,
samples data
Flexibility of Hypothesis flexible, No hypothesis Fixed hypothesis
hypothesis changes as learning

Testing strategy

Sequential tests

No tests

One large test

Confidentiality of
data

Data used only by
those involved in the
improvement

Data available for
public consumption

Research subjects’
identities protected

Source: The Data Guide: Learning from Data to Improve Healthcare. Developed from Solberg, Leif I., Mosser, Gordon and
McDonald, Susan. “The Three Faces of Performance Measurement: Improvement, Accountability and Research.” Journal on
Quality Improvement. March 1997, Vol.23, No. 3.

Improvement, Accountability and Research

takes place

Aspect Improvement Accountability inical Researc
Aim: Improve practice of Comparison, choice, [ Create new clinical
health care reassurance, spur for | knowledge
change
Methods:
Test observability Test observable No test, evaluate Test blinded
current performance
Bias Accept consistent bias ] Measure and adjust to  Design to eliminate
reduce bias bias
Sample size “Just enough” data, Obtain 100% of Just in case” data
small sequential available, relevant,
samples data
Flexibility of Hypothesis flexible, No hypothesis Fixed hypothesis
hypothesis changes as learning

Testing strategy

Sequential tests

No tests

One large test

Confidentiality of
data

Data used only by
those involved in the
i nt

Data available for
public consumption

Research subjects’
identities protected

Source: The Data Guide: Learning from Data to Improve Healthcare. Developed from Solberg, Leif I., Mosser, Gordon and
McDonald, Susan. “The Three Faces of Performance Measurement: Improvement, Accountability and Research.” Journal on
Quality Improvement. March 1997, Vol.23, No. 3.
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Improvement, Accountability and Research

takes place

Aspect Improvement ccountability Clinical Researc
Aim: Improve practice of omparison, choice, |l Create new clinical
health care eassurance, spur for il knowledge
hange
Methods:
Test observability Test observable No test, evaluate Test blinded
urrent performance
Bias Accept consistent bias fiMeasure and adjust to il Design to eliminate
educe bias bias
Sample size “Just enough” data, btain 100% of Just in case” data
small sequential vailable, relevant,
samples ata
Flexibility of Hypothesis flexible, No hypothesis Fixed hypothesis
hypothesis changes as learning

Testing strategy

Sequential tests

One large test

Confidentiality of
data

Data used only by
those involved in the

ublic consumption

Research subjects’
identities protected

Source: The Data Guide: Learning from Data to Improve Healthcare. Developed from Solberg, Leif I., Mosser, Gordon and
McDonald, Susan. “The Three Faces of Performance Measurement: Improvement, Accountability and Research.” Journal on

Quality Improvement. March 1997, Vol.23, No. 3.

Before and After Test
10 Change made between week 7 and week 8
9
— 8
o 8
=
E 7
g 6
g 5
[
o 4
3
3
2
1
0 1
Before Change After Change
(measure on Week 4) (measure on week 11)
12 Casel
210
£
g8
E
_% 6
[
o
4 Make
2 Change
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Quality Improvement Through Planned Experimentation, 2" Edition. McGraw Hill, 1999. Used with permission: API.

CT Concepts: Sandra K. Murray (541)-607-8702 FAX (541)-607-0010

1-6



Case 2
12 . . .
2 Evidence that change tested result in an improvement?
3
8
£
m
E
g
I
&
2 Case 4
£ W
g 8
F o6 Make
g, Change
3 2
0 —+
1 2 3 4 5 6 7 8 9 10 11 12 13 14
7 1 case5
< 10
g
¢ Make
7 6 Change
8 4
2
0
1 2 3 a4 5 6 7 8 9 10 11 12 13 14
PP Cases
% 10
E 8
Quality Improvement F N Make
Through Planned & Change
Experimentation, o 4
2nd Edition. McGraw Hil, 2 l
1999. Used with 0~
permission: AP 1 2 3 4 5 6 7 8 0 10 1 12 13 14
S
£ Ccase 2
z
3
8
Random Variation
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14
v
E
£
z
s
&

< 4
S L Case
£
E 10
g 8
8 6 Make
4 Change
2
0
1 2 3 4 5 6 7 8 9 10 1 12 13 14
Y Case 5
g 2
F 10
3 8
3 Make
6 Change
4
2
0
1 2 3 4 5 6 7 8 9 10 1 12 13 14
S Case 6
£
E 10
>
g
@ 8 Make
° 6
Change
4
: l
0 -
1 2 3 4 5 6 7 8 9 10 1 12 13 14

CT Concepts: Sandra K. Murray (541)-607-8702 FAX (541)-607-0010

1-7



s
E Case 2 o
7 w4 Random Variation
]
]
1 2 3 4 5 6 7 8 9 10 11 12 13 14
g
£
S
z
£
g
£
Y 12 Case 4
E
= 10
& 8
8 5 Make
4 Change
: i
0 —+
1 2 3 4 5 6 7 8 9 10 11 12 13 14
< Case 5
g 12
= 10
&g
3 8 Make
6 Change
.
2
0 —+
1 2 3 4 5 6 7 8 9 10 11 12 13 14f
T Case 6
E 10
g 8
[@ Make
e 6
Change
.
: l
0 —+
1 2 3 4 5 6 7 8 9 10 11 12 13 14
g Case 2
ase
£ 12 —
& 10 +
£
g L]
6 <
]
2+ andom Variation
[
1 2 3 4 5 6 7 8 9 10 11 12 13 14
R “H fore change. Wh in?
g o1 eaded down before change. ere beginr
I
]
g
g
H
E
£
2
£
E
% Case 5
2 12
F 10
g 8
g Make
6 Change
.
2
0 -+
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S Case 6
E
E 10
S
H 8 Make
° 6
Change
.
: l
0 —+
1 2 3 4 5 6 7 8 9 10 11 12 13 14

CT Concepts: Sandra K. Murray (541)-607-8702 FAX (541)-607-0010

1-8



s
E Case 2
K 10 +
g Ll
6 <
47 . .
2 andom Variation
]
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S no Cas i
g o1 Headed down before change. Where begin?
B
g
T
<
E
£
K
S
R Cases Improvement: before change (week 5)
I 10
3 8 Make
6 Change
.
2
0 —+
1 2 3 4 5 6 7 8 9 10 11 12 13 14f
% " Case 6
E 10
g 8
g Make
6 Change
.
2
] l
1 2 3 4 5 6 7 8 9 10 11 12 13 14
g Case 2
£ 12—
& 10 +
g L]
6 <
2l _
2] andom Variation
[
1 2 3 4 5 6 7 8 9 10 11 12 13 14
£ 4, Cas .
g Headed down before change. Where begin?
g
<
£
£
2
8
‘1 2 3 4 5 6 7 8 9 10 11 12 13 14
F cases  Improvement: before change (week 5)
F 10
z 8 M
3 lake
6 Change
.
2
0 -+
1 2 3 4 5 6 7 8 9 10 11 12 13 14
E L. Case 6 , .
- Week 4 not typical of process
S
§ 8 Make
6 Change
.
2
0 —+
1 2 3 4 5 6 7 8 9 10 11 12 13 14

CT Concepts: Sandra K. Murray (541)-607-8702 FAX (541)-607-0010

1-9



Using Measurement

“You can’t fatten a cow by
weighing it.”

--Palestinian Proverb
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/Model for Improvement\

Pareto Charts What are we trying to
accomplish?
Run or Shewhart Charts How will we know that a
change is an improvement?

Charts, Pareto charts,
Frequency Plots, Scatter
Plots

Run and Control / What change can we make that \

will result in improvement?

Run or Shewhart Charts

Source: The Improvement Guide, API. Used with permission.

Repeated Use of the PDSA Cycle

o

Reduce pt harm o
What are we_t%ng to /% Admissions w/harm 65‘80 Changes That

accomplis|
s
/ What change can we make that \

How will we know that a
change is an improvement?

0s|0 dh Result in
o Improvement
i c *
will resulf in improvement? \E
)

Change 1 P:\(Eio %
Change 2 0 &« vb
Ch 3 .
Change 4 g

) Implementation
8% of Change
n \§
Crange / &Q _ 9
o« 2> Wide-Scale

Tests of
Change

Follow-
Hunches up Tests
Theories Very Small

Ideas Scale Test

Source: The Improvement Guide, API. Used with permission.
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Hot oill We need hot cil! . . . Forget the water

balloons!™

Run Chart

A line graph of data plotted over time
Data is kept in time order
Can see flow of data

Helps answer questions:
— How much variation do we have?

— Did | hold the improvement?

Source of all run chart material: The Data Guide: Learning from Data to Improve Healthcare, Chapter 3. . Used with permission.

— Is process changing significantly over time?
— Has our change resulted in an improvement?

24
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Run Chart: What Does One Look Like? 9% Timely Reperfusion

Date
Data 21231321381 35[35(140]21138[26122]27[23]32|36(29]38]42]| 39| 36| 50[ 48[39| 44

60 1 Run Chart

55 1
50 ]
45 ]
40 ]

35 ]

percent

30 ]
25 ]
20 ]

15 1

T T T T T T T T T T T T T T T
2 3 4 5 6 7 8 9 2 3 4 5 7 8 9
1/99 10 11 12 445 65 10 11 12

Months

The Tool List

* Run Chart:
—How much variation do we have?

—Is process changing significantly
over time?

—Has our change resulted in an
improvement?

—Did | hold the improvement?

26
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How Do We Tell a Change is an

Improvement?

* Run charts speak for themselves
» Analyze with statistically based rules

27

%
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% Reconciled Medications

(N=10 admissions/week)

Change

nNr B 4U5 BT B OB 2
Weeks
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Unplanned Returns to OR; Pilot Population

(N~200/Mo.)
Pre-Procedural Briefings
Prophylactic ABX Timing

Razors to Clippers
U Bleeding risk assessment, DVT Proph

U Beta Blockade, normothermia
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How Do We Tell a Change is an Improvement?

* Run chart may speak for itself

* If run chart does not speak for itself we
can analyze it further using statistical rules

— Can determine evidence of statistically
significant change

30
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% Timely Reperfusion

Date
Data

percent

60 7

21231321381 35[35(140]21138[26122]27[23]32|36(29]38]42]| 39| 36| 50[ 48[39| 44

Run Chart

55 1
50 1
45 ]
40 ]
35 ]
30 ]
25 ]
20 ]

15 1

2
1/99

Chg
4&,5,6

Change 1 hg 7

}

T T T T T T T T T T T T T T T T T
3 4 5 6 7 8 9 10 11 12 1/00 2 3 4 5 65 7 8 9 10 11 12

Months

Looking at Timeliness

The percent reperfusion in a timely manner per month from
1/00 through 12/01 reading from left to right:

32

35

22

29

50

23

40

27

38

48

32

21

23

42

39

38

38

32

39

44

35

26

35
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32
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% Timely Reperfusion

Date
Data 2

60 7

23] 32138135/ 35/40| 21138261 22| 271 23| 32| 36| 29| 38| 42| 39| 361 50| 48] 39| 44
Run Chart

55 1
50 1
45 ]
40 ]

35 ]

percent

30 ]
25 ]
20 ]

15 1

Chg
4&,5,6

Change 1 hg 7

}

1/99

T T T T T T T T T T T T T T T T T T T T T T
2 3 4 5 6 7 8 9 10 11 12 1/00 2 3 4 5 65 7 8 9 10 11 12

Months

MEDIAN

MEDIAN:
In a series of numbers, the median is
physically the middle number .

It has the same number of points
equal to it or above it as it has
equal to it or below it.

MEAN: The average.

34
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HOW TO FIND THE MEDIAN:

» After plotting the data on the graph, rewrite
the data points , reordering them from high to
low. Either count down to find the middle
point, or cross off in a high/low fashion.

— If you have an odd number of data points you will
find a single point representing the median.

— If you have an even number of data points you
will have two remaining on your list. Add them
together and find their average so your median is
half way between these two points.

35

32

35

22

29

50

23

40

27

38

48

Looking at Timeliness

The percent reperfusion in a timely manner per month from
1/00 through 12/01 reading from left to right:

32 38 35
21 38 26
23 32 35
42 39 36
39 44

36
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50
48
a4
42
40
39
39
38
38
38
36
35
35
35
32
32
32
29
27
26
23
23
22
21

Finding the Median: Reordering the Data

e To find the median

reorder the numbers
from high to low and
find the number
physically in the
middle. If you have
two numbers left in
the middle, add
them together and
divide by two.

37

NANAANARANAS % AAXARXARK N

Finding the Median: Reordering the Data
o

 To find the median

reorder the numbers
from high to low and
find the number
physically in the
middle. If you have
two numbers left in
the middle, add
them together and
divide by two.

38
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Date
Data 2123|321 38| 35| 35|40 21] 388|261 22| 27| 23] 32| 36| 29| 38| 42] 39| 36| 50| 48] 39| 44
Run Chart

60 7

Chg
4&,5,6

55 1

50 1

] Change 1
45 ] l
40 ]

- Chg 8.9

] as A i ) 1
% v/ v \V\/ V Chg 2,3 Median 35

20 1

percent

15 1

T T T T T T T T T T T T T T T T T T T T T T
2 3 4 5 6 7 8 9 2 3 4 5 7 8 9
1/99 10 11 12 445 65 10 11 12

Months

Mean and Median

 8,10,11,14,16,18,20 Mean= 13.8
Median=14
» 8,10,11,14,16,18,95 Mean= 24.5
Median=14
 1,10,11,14,16,18,20 Mean= 12.8
Median=14

Mean = arithmetic average of data
Median = middle value of ordered data 40
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How Do We Tell a Change is an Improvement?

* Run charts speak for themselves

» Analyze with probability based rules for
evidence of statistically significant change
— Improvement or degradation

— We don’t use special/common cause
terminology

41

Rule 1
© Six or more consecutive_ POINTS either all above or all below
the median. Skip values on the median and continue
counting points. Values on the median DO NOT make or break
a shift.

Rule 1

25 4

Mj@ iw,\/\ ,

51
Median 10

Measure or Characteristic

0 7 ~—r— &+~ &+ +— ——+——+—— "+ +—+——1 1
12 3 45 6 7 8 9 10D UR B KB B I B O 202122232425

42
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% Timely Reperfusion

Date
Data 21231321381 35[35(140]21138[26122]27[23]32|36(29]38]42]| 39| 36| 50[ 48[39| 44

60 1 Run Chart

55 1
50 1
45 ]

40 ]

35

] Chg 2,3 Median 35
30 ]
25 g

20 1

percent

15 1

T T T T T T T T T T
2 3 4 5 6 7 8 9 2 3 4 5 7 8 9
1/99 10 11 12 445 65 10 11 12

Months

Rule 2

©Five points all going up or all going down. If the value of two or more
successive points is the same, ignore one of the points when counting;
like values do not make or break a trend.

Rule 2
25 +
Q
°
Ezoﬁ
o
<
< 5
=
(@] [
s o W —
@ Meetian1
> =
» 5+ 1
©
()
=
T T e B e A R R S
123456789]()11]2B14]516]718]92021222324254
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% Timely Reperfusion
Datt
D:lz 2123|321 38| 35| 35|40 21] 388|261 22| 27| 23] 32| 36| 29| 38| 42] 39| 36| 50| 48] 39| 44
Run Chart
60 1
L -Rule 1-yes Chg
] -Rule 2-no 45,6
50 1
] Change 1
45 ] l
o ]
c i
TR AN A R 2 1 Chg 8,9
o ] Chg 2,3 Median 35
Q‘sof
255
20%
155
1/99 2 4 5 6 7 8 9 10 11 12 1/00 2 3 4 5 65 7 8 9 10 11 12
Months

3

Rule 3 o

Document

To Determine The Number of Runs Above and Below
the Median:
— Arunis aseries of points in arow on one side of the median.

Some points fall right on the median, which makes it hard to decide
which run these points belong to.

— So, an easy way to determine the number of runs is to_count the
number of times the data line crosses the median and add one.

— Statistically significant change signaled by too few or too many runs.

Rule 3
2 18
g 16 +
% 14 1
(o] 1
g 2 2 Runs
& 1
O s l
o .
o 9T WAddiape.
5 04T
a 02'r)M§¥\\‘///b——_g\\\'///r,
2 o ‘ ‘ ‘ ‘ : : ‘ ‘ ‘ 2, |
1 2 3 a 5 6 7 8 9 0 n  » R@ns “
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% Timely Reperfusion

Date

Data

60

55

50

45

40

35

percent

30

25

20

15

21231321381 35[35(140]21138[26122]27[23]32|36(29]38]42]| 39| 36| 50[ 48[39| 44

Run Chart
8 Runs=no evidence of S|gn|f|can(t:ﬁ(51ange
1 45,6
1 v
] Change 1
E f\ A f\ yol f Chg 89
ya VW\/\W
e 2 2 4 5 6 7T 8 9 1w om0 2 8 405 e T 8 9 1 w1
Months

Rule 3: # of Runs

Table for Checking for Too Many or Too Few Runs on a Run Chart

Total number of data Lower limit for the number of runs Upper limit for the number of runs
points on the run chart (< than this number of runs is “too few”) (> than this number of runs is “too many”)
that do not fall on the
median
10 3 9
11 3 10
12 3 11
13 4 11
14 4 12
15 5 12
16 5 13
17 5 13
18 6 14
19 6 15
20 6 16
21 7 16
22 7 17
23 7 17
24 8 18
25 8 18

able is based on about a 5% risk of failing the run test for random patterns of data.
Adapted from Swed, Feda S. and Eisenhart, C. (1943). “Tables for Testing Randomness of Grouping in a Sequence
of Alternatives. Annals of Mathematical Statistics. Vol. X1V, pp.66 and 87, Tables Il and I11.
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Rule 3: NUMBER OF RUNS
e To Determine The Number of Runs

— A runis aseries of points in a row on one side of the median. Some points fall right on
the median, which makes it hard to decide which run these points belong to.

— So, an easy way to determine the number of runs is to_count the number of times the data
line crosses the median and add one.

— Improvement is signaled by too few, or too many runs.
» Steps
— Count the # of data points not falling on the median (in
this example 22)

— Count the # of runs (# times data line crosses the
median + 1) (in this example 8)

— Go to table and find out if you have too few or too
many runs (table indicates between 7 and 17 runs
means no signal of anything unusual going on. Below
7 runs or above 17 runs would be unusual for this

amount of data)
49

RULE 4

For detecting Unusual Iy large or small numbers:

. Datathatis Blatantly Obvious different value
« Everyone studying the chart agrees that it is unusual
« Remember:

— Every data set will have a high and a low - this does not mean the
high or low are astronomical

Rule 4

25 +

20 +

Measurement or Characteristic

e Al A,

12 3 4 5 6 7 8 9 10 11 2 B X4 B B I B O 20 21 22 23 24 50
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% Timely Reperfusion

35

percent

30

25

45 ]

40 ]

20

15 1

Run Chart

-Rule 1-yes Chg
-Rule 2-no 4+,5,6
-Rule 3-no Change 1

-Rule 4-no |

Chg 89

AN L
v/ v \V\/ V Chg 2,3 Median 35

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

Months

9 10 11 12

Let's Practice:

» Please work in pairs

» Evaluate the following run charts to
determine :

- Does the chart show evidence of
iImprovement (significant change)

- If significant change is noted - which of
the four rules did you use to find it?

52
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Percent of People with CHF Monitoring Daily Weights
vonthl AprMay|Jun| JullAuglSep| Oct|Nov|Dec|Jan|Feb|Mar| AprMay|Jun| Jul
1] 30| 38| 57| 39| 35| 44| 48| 46| 58| 51| 63| 61| 69| 72| 64| 77
VU — N ™
5] o 5]
90
80
704
"] /.\
= _Med' =54.00 A
g o fian \‘/
[
a ]
40
304
20
10+
0 T T T T T T T T T T T T T T
R B T SR S R L R
Months
Percent of People with CHF Monitoring Daily Weights
Monthl AprMay|Jun| JullAuglSep| Oct|Nov|Dec|Jan|FebMar| AprMay|Jun| Jul
1] 30| 38| 57| 39| 35| 44| 48| 46| 58| 51| 63| 61| 69| 72| 64| 77
UU — ~ ™
o o o
90
80
70
"] /‘\
= _Med =54.00
g . lian \(
[
o i
404
304
20
10+
0 T T T T T T T T T T T T T T
& \‘@ SN » & R & & & & & R & Q@\ N N
Months
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What % of Our D|abet|c Populatlon Has a Good HA1C?

] f Desired Direction

60 |

. ; Protocol V4 All Drs.
Reglstry revised

%)
0
(]
-
o
[e0]
Y—
o
=
< Protocol V1 Protocol V3 x
T Flowsheetvz
§ 40 |7 Median 38
S
c R Protocol Az
o
% 20 ‘ Protocol V2
= ] Goal setting
Registry tested
3 gistry Flow sheet V1 F'°W5h99tV3
) ]
o
= 20|
o
Y—
X I F M AWM I I AS N D F A M J J A S O N D J
Months
What % of Our Dlabetlc Population Has a Good HA1C?
Month E M [A M N _[D E M [A M A N _[D

Data
70

Evidence=Rule 1 and Rule 2

] fDesired Direction No evidence for Rule 3 (8
(%))
%)
@ 60 |]
p s
o 4
(o]
Y—
O 501
O . ) Protocol V4 All Drs.
et Reglstry revised
< Protocol V1
T Flow sheet V2 Protoco| V3
L 40 | Median 38
= \A U
c ] W
o
% 20 Protocol V2
= ] Goal setting

Registry tested

3_ gty Flow sheet V1 Flowsheetv3
o ]
o
= 20|
o
§—
o
g JF M A M J J A s J F A M J J A S O N D J
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On-Time Prophylactic Antibiotic Use
Months| Mar A M J J A S @) N D J
11031.0 68.2/84.9/89.9/81.0/62.0/92.3/91.2/95.4/94.1/96.0
90 & Wedian 9,
80 f Desired Direction
S 704
(8]
@ _
o
60—
50
40
30 I I I I I I I I I
Q'é v < S S v ) o < Q o

On-Time Prophylactic Antibiotic Use
Months| Mar A M J J A S @) N D J
11031.0 68.2/84.9/89.9/81.0/62.0/92.3/91.2/95.4/94.1/96.0
— N ™ < [Te)
0 o Vedian 89
804
§ 204 ? Desired Direction
@ _
a
60—
] Evidence=Rule 3, too few runs (2)
50 No evidence Rule 1, 2, 4
404
30 | | | | | | | | |
@ v Q > > v 5 o N Q >
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% Eligibles with Pneumonia Vaccine
Month 1/1/00|2/1/00| 3/1/00 {4/1/00 | 5/1/00 | 6/1/00 | 7/1/00|8/1/00| 9/1/00 {10/1/0011/1/0(12/1/00 1/1/01|2/1/01 | 3/1/01|4/1/0]
1| 12| 27| 20| 15| 25| 17| 18| 20| 25| 15| 13| 25| 17| 15| 17| 14
Run chart
40 1
. ? Desired Direction
35 4
30 1
E V.4 4 Physicians | ]
25 ] V.3
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S 201
o) ] /Median 17
o ]
15 ] V \n\/ '\/\
] V.4 All Physician:
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0 . T T T T T T T T T T T T T T
Q & O ©® & & & & & & & & & & &
S O O O € € € & & € & & & & O O
(\ G G I O P LIPS SRS SIS SPE LA LS IS I O A
Vv v V Vv U v v v v V V Vv V U V U
ST T W o T S o T T
Months 50
% Eligibles with Pneumonia Vaccine
Month 1/1/00(2/1/00| 3/1/00 |4/1/00 | 5/1/00 | 6/1/00|7/1/00| 8/1/00 | 9/1/00 |10/1/0011/1/0012/1/00 1/1/01|2/1/01 | 3/1/01 | 4/1/0]
1| 11| 27| 20| 15| 25| 17| 18| 20| 25| 15| 13| 25| 17| 15| 17| 14
40 Run chart
- . f Desired Direction -No Improvement
] 7 runs=0k
30 1
E V.4 4 Physicians | |
25 1 V.3
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Asthma: % on Anti-inflammmatory Inhalants

80 -
70 +
60 1 Al V4 spread
50 +
Anti-inflam protocol V1.
=40 AIV2/3

30+ Registry tested Pe%ﬂow meter fests 28
“ o7 o155 v 018 Median22
0l Baseline Registry implemented
0 1 1 1 1 1 1 1 1 1

M A M J J A S 0 N D

Asthma: % on Anti-inflammmatory Inhalants
80 . Evidence=Rule 4
No evidence Rule 1, 3 (note: 6 runs), 4
70 +
60 1 Al V4 spread
50 +
Anti-inflam protocol V1.
=40 AIV2/3

30 | Registry tes%ﬂow meter fests 28
08 4 \./1/8 Median 22
0l Baseline Registry implemented
0 1 1 1 1 1 1 1 1 1

M A M J J A S 0 N D
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The Tool List

e Run Chart:

—How much variation do we have?

—Is process changing significantly
over time?

—Has our change resulted in an
improvement?

—Did I hold the improvement?

63

Percent Unreconciled Medications: Admission
weel 1] 2] 3] 4] 5] 6] 7] 8] 9laolaa]a2[13[14[a15[16[17[18[19[20[21][22

165|/5955[32]60] 48{40{45{41{35{:4{55{ 28|36[25[38/28[20[24[20[12[17
un chart

80

70

60

Implementation Begu
<«—Test FormV. 1 and 2 ']

50

“|Median = 35.50 . a f\

20

Percent

104
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The Tool List

e Run Chart:
—How much variation do we have?

—Is process changing significantly
over time?

—Has our change resulted in an
improvement?

—Did | hold the improvement?

65

Percent Unreconciled Medications: Admission

Weekl 1| 2| 3| 4] 5| 6| 7| 8 910/11]12(13/14|15[16|17|18/19|20|21|22|23|24|25|26|27|28| 2930, 31|32|33|34]| 35|
1]65/59|55|32|60|48|40(45| 41]35|44| 35|28 36| 25/38| 28/ 20|24{ 20/ 12(17]|14(15|12]10/11| 9]15[17]11| 9| 9(12/10
Run chart
80

70

60

Test FormV. 1 and 2

50
<—Test V. 3/4/5

40

Percent

|

, A . 2
b ®
4 restvermag J\/\/
30
b Implementation Begui
20
10
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Percent Unreconciled Medications: Admission

Weekl 1| 2| 3| 4] 5| 6| 7| 8 9110/11/12/13/14|15[16(17|18/19/20|21|22|23|24|25| 26|27|28| 2930, 31/32|33| 34| 35|
1]65/59|55/32/60/48|40(45| 41]35|44] 35|28 36|25/38| 28/ 20|24/ 20/12/17|14(15|12[10/11]| 9]15[17/11] 9| 9[12/10

80 Run chart

70

60

Test FormV. 1 and 2

50

. VAN
g ®
vTestV.6/7/8/EJ J V\/
30
b Implementation Begui
20

Percent

¥
10 W '\'_./'\1
Median=12

Trend Lines

significant evidence of change (the four
rules)

* May place on run chart if do have
statistically significant evidence of change
and want to illustrate directionality and
magnitude with a trend line

* Do not place on run chart if no statistically

68
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Balance of Trade

45 -

40 + .

w
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L]
./ Trend Line
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5+ o..//".‘
..
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1o o o 0 0 o
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e lsad it issi

Lloud Dy

Additional Ways to Display Data on
a Run Chart for Learning

» Extreme percentage” statistics to measure high or low
end of scale

» Use ratios (percents) to adjust for impact of natural
changes to the systems

* Avoid measures and statistics that result in all “zeros”
and “100%’s”

» Cases or time between events

* Small multiples

» Family of measures

» Display competing events

* Multiple measures on the same chart

» Multiple statistics for same measure

 Stratification using run chart 70
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Use of “Extreme Percentage” to Measure
Improvement at High or Low End of Scale

e Can be used to focus on the outliers and extreme
cases:

* Percent of patients giving our service the highest
rating of “Excellent”

* Percent of patients waiting in ED longer than three
hours

» Percent of STAT labs not received within one hour
» Percent of patients receiving same-day appointment
* Percent of surgeries delayed more than 60 minutes

71

ED Wait Time: Average per Patient
N=140 week

135

130 -

25 /\ ‘/\'
120 -{Median 123 \/ \\/

115

i1 2 3 4 5 6 7 8 9 O U 2 B MW B B U
Weeks

Minutes

ED Wait Time: % Patients > 3 Hours
N=140 week

VA NN

Medlan 13

%
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# ADEs

Key Measure

OR costs
# Peri-op adverse events
patients leaving

Use of Ratios

e Ratio: numerator - key measure

denominator - unit of production or volume

Standard Unit

#of doses dispensed

#of surgeries
# admissions
total ED arrivals

* Minimizes confusion from changes in volume on key measure

Ratio

ADE / dose

cost / surgery
POAE / admission
leaving / total arrival

73

Can the
definitions of
the measures
be modified to
see some
variation in the
data?

Measures or Statistics That Result in all
13 ”n [11 ) 12
Zeros” and “100%’s

» 100 .Percent of Patients with all Documentation Complete

% 80

a

< 60

E

< 40

§ 20

S 00—e—2—0—0—0—0—0—2—0—0—0—0—0—0—2—0
S 82 33323335 33 333 g9s8
firiiiizgizgiszizcs

Percent of Patients Counseled on Smoking

2 Cessation

21000 —0—0—0—0—0_, 0009 000000

g 9

S 80

(=}

L (]

[=}

e 60

[}

o 50+ T T T T T T T T T T T T T T )

2 9 49 9 9 o9 9 9 o9 4 o 29 4 N o o N o N
2 22 2222 22 222222 e
EEENEENENENEEEES
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Why Display Cases or Time

Between Events?
* When events are relatively rare the
monthly statistic is a very small number --
or frequently zero

* |t’" harder to detect patterns of change

* One useful approach is to track and
display “time between” events

75

Use “Time Between” for Rare Events

Number of Incidences Per Month

i Instead of plotting the
number of incidences
. each month, plot the

time (or number of
Cases Between an Event CaSGS, pat|ents,
visits, etc) between
incidences.

# Cases

76
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95
90
85
80
75
70
65

PercentVery Good/Ex

60 +

Awerage Patient Satisfaction

Small Multiples

Admitting: Average Patient Satisfaction

QL @ Q@ @ Q@ Q@ A7 Q8 Q QO Qi Q2
Quarter

© ©
a o

Percent Very Good/Ex
2 ® N N @
3 & o a 3

Nursing:Average Patient Satisfaction

Ql Q2 @ Q4 5 B Q Q8 Q9 Q0 Qil Q12

95
90
85
80
75
70
65
60

Percent Very Good/Ex

Dietary: Average Patient Satisfaction

QL Q2 03 04 o 6 Qr Q8 Q9 Q10 Qi1 Q12

100
95
90
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80
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65

Percent Very Good/Ex

60 +

100
95
90
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80
75
70
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60 +
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00
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Room: Average Patient Satisfaction

QU Qi1 Q12

Q1 Q@2 Q@8 Q4 Q@ Q Q7 Q8 Q9 Q10 Q11 Q12

Discharge: Average Patient Satisfaction

60 +

Ql Q@2 Q@ Q4 Q5 Q Q7 Q8 Q9 Q0 Qi1 QI2

Related Improvement Measures Viewed On One Page

% Monitoring Weight Daily

% With LV Documented

Echocardiogram program

C}-‘iF Re‘qislry‘

CHF Admissions to Hospital
—e—9% Admit Pilot ---e---# Adm Hosp

+ 50 #*

| i —t t 20 78

Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul
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Using a Run Chart to Display Competing Events

Wait Time and Workload
—&— Median Wait - - -¢- - - Volume Workload
-+ 1600
+ 1400
+ 1200
wn
+1000 =
2
+800 =
@
1600 &
H
20| + 400
10 + + 200
12 3 45 6 7 89 10112 BMYU BB 7B 1920 212223 24 2526 27 28 29 30 3132
Weeks
Multiple Measures on a Single Run Chart
Diabetic Care Measures
100 ~ —e— % Using Self Mgt Goals —— % Foot Exam —a— % Eye Exam
S o 807
S
2 60
O =
T =
c o 40
L O
o o
prgla e
2720
O v T T T T T T T T T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Months
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Run Chart Displaying Multiple Statistics for the Same Measure
0 Hemoglobin AIC 100
—8—Ave HbAlc —— % <7
+90
11 + \
+80 o
(&) —
210 + + 70 g
= T
T +60 -
g =)
= 105
=
g 40 =
130 &
X
7 —ttt 20
ONDIJFMAMIJIJASONDJF
3L
Stratification Using a Run Chart
o Total Medication Harm Rate
8
g 74
g ZW /.\\.//\ /.\"Me{.!}‘
I 1an oS.
% 4/ T~
3
g .7
1l
o } } } } } } } } } } {
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Medication Harm Stratified by Hospital Medication Harm Stratified by Shift
. ——o—Hospital A ---8:-- Hospital B .+ EwningShit  —e—DayShit  —-&--NightShit
3 9
o7 28
» »nl
6 26
o5 o5
: 5
=) =N
= 52
| 1
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Some Basics on Building a Run Chart

 Start with a single data point if
that is all you have

83

Are Our LOSs for DRG XXX Stable?
Data[ 4 [ 6 [ 7 [ 5 [ 4 [ 6 [ 4 [ 8 [ 3 [ 6 [ 7

12

10

LOS in Days

Sequential Cases
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Some Basics on Building a Run Chart

 Start with a single data point

« Somewhere around 10-12 data
points determine median

» Apply rules to detect statistically
significant change

85

Are Our LOSs for DRG XXX Stable?

Data[ 4 [ 6 [ 7 [ 5 [4 [6 [ 4 [ 8 [3 [6 [ 7 [5
14
12
10 A

" i

>

g

= 1

0 6

9 Median A
4 V \/ \/
5
0

1 '2 é 1'1 ."") é ‘7 é é 1‘0 1‘1 12
Sequential Cases
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Some Basics on Building a Run Chart

 Start with a single data point
 Somewhere around 12 data points

determine median

» Apply rules to detect statistically

significant change

* When 20-30 data points revise

median

87

Are Our LOSs for DRG XXX Stable?

Dath 4

6 7 5 4 6 4 8 3 6 7 5

14

12

@ =

LOS in Days

Median 5 \/ \/ \/

Are Our LOSs for DRG XXX Stable-Are We Improving?

Defa 67546 4836756787784896783 |
14

12|

N
Sy

©

LOS in Days

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

Sequential Cases

0
12345678 9101112131415161718192021222324

Sequential Cases

2!
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Some Basics on Building a Run Chart

 Start with a single data point

« Somewhere around 12 data points
determine median

» Apply rules to detect statistically
significant change

* When 20-30 data points revise median

 After this, revise median when current
median no longer useful

89

Are Our LOSs for DRG XXX Stable-Are We Improving?

Data

14
12 A

10

?hangel

LOS in Days

L LM
T yﬁv

0

Sequential Cases

12345678 91011121314151617 181920 21222324 2526 27 282930 31 32 33 34 35 36 3738 30 40 414243 44 4546 47
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Are Our LOSs for DRG XXX Stable-Are We Improving?

Data
14

12 A1

10 A

?hange 1

LOS in Days
™~
——o
™~

9hange 2

12345678 91011121314151617 181920 21222324 252627 282930 31 3233 34 35 36 373839 40 4142 43 44 4546 47
Sequential Cases

Run Chart

A line graph of data plotted over time
Data is kept in time order
Can see flow of data

Helps answer questions:

— What is our baseline variation?

— How much variation do we have?

— How is process changing over time?

— Has our change resulted in an improvement?
— Did | hold the improvement?

92
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Pop Quiz

» Tabitha is sure the outcome is much better since sre
made that change you discussed. What tool do you
hope she has to support her claim?

— What might that tool look like if Tabitha is correct?

» Carl says things are much worse this month, Ali says
he’s seen other months this bad. What tool will you
recommend to reconcile this dilemma?

— What would that tool look like if Carl is correct? If Ali is correct?

» Janeel is concerned that the improvement in admissions
medication reconciliation that they achieved is slipping
away. What tool could she use to tell if this was so?

— What might this tool look like if Janeel’s concern is correct?
93

The Tool List

e Run Chart: How much variation do we have? Is our
change an improvement? Are we holding it?

» Pareto chart: Which variables
out of many are occurring
most? Which variables of
causes should we focus on?

94
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Pareto Chart: What Is It?

e Bar chart

— Bars in rank order of occurrence from highest
to lowest

— Each bar about different problem/variable
o Separates “Vital Few” from “Useful
Many”
—80/20 Rule
» 80% of gain from 20% of categories

— Used to focus improvement on
leveraged problems or variables

96
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Rate

Factors in SMD Recidivism
102 Total = 196
52.6%

[100

80 1

60 A
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40 19.4%
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20 1 14
7.1% 11
5.6% 8
4.1%
2
1.0%
-G;omp. w/Meds. ETOH/Oth Housing Comp. w/Oth TX Lack Fam. Spt. _ Other Psy/Soc Other
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Factors in SMD Recidivism

Total = 196

103
52.6%
100 A

80 1

60

38

40 19.4%
20
10.2%
20 A 14
7.1% 11
5.6% 8
4.1%
2
1.0%
o 4l
Comp. w/Meds. ETOH/Oth Housing Comp. w/Oth TX Lack Fam. Spt.  Other Psy/Soc Other
Factors

When Is It Used?

* When data can be arranged into
categories

* When the rank of each category is
important

 When we need to focus on the

of variation

most important problems or causes

100

CT Concepts: Sandra K. Murray (541)-607-8702 FAX (541)-607-0010

1-50



[

— =

“If we pull this oft, we’ll eat like Kings.”
==y 1 B

How Is It Interpreted?
* Look for the Pareto effect

102
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Causes of Lost Net Revenue (in thousands)
Total = 447
P50
P00
)
©
C
©
nL50
>
(@
<
i
5100 21.5%
50
6.9%
5.4%
,Ll 2.7%
C. Untimely A. Untimely/ B. No Referral D. No PCP E. No OBSV F. Other
Filing Missed Auth Causes

How Is It Interpreted?
» Look for the Pareto effect
« We won't always find it!

—Is entire chart speaking to us?
—Can we re-stratify?

—Last choice is selecting a column
and tackling it!

104
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Causes of Pediatric Head Injury

Total = 68

29.4%

PO
23.5%
L5
20.6%
)
Q|
=
=
E!.O
F+
8.8%
5
5.9%
2.9% 2.9% 2.9%
1.5% 1.5%
0 - - -
Rollblade  Skatebd Bike Motor Veh. Fall Motorcycle Pedestrian Struck Fight Other
Causes

How Is It Interpreted?
» Look for the Pareto effect
« We won't always find it!
—Is entire chart speaking to us?

—Can we re-stratify?

—Last choice is selecting a column
and tackling it!

106
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What Kind of Nosocomial Infections Should We Focus On?
Total = 62
27.4%
L5
% 17.7%
S
-S10
Q
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[ 12.9%
"'6 11.3%
3H 9.7%
5
6.5% 6.5%
4.8%
3.2%
0 [ B. URI A. UTI _G. Cellulitis C. Wound H. Hepatitis F. Conjc |. Other D. Com Dis E. TB
Type of Infection
Which Device Should We Focus On To Reduce Nosocomial Infections?
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How Is It Used?

» Look for the Pareto effect
» Using to drill down

39
8.3% 7.5% 31

60% 18 17
35%  33%

7666 7191
5.6%
4.5% 4.2% g(?;/l 5114
070 3 09 2644

972

Cost of Imm
No Info
No Time
Other
Don't Want

109
Estimate of Non-immunized Children by Region Region 3: Reasons Cited for Not Immunizing
# Not Immunized # Responses
172202 Percent | Count 518 Percent
50%
40%
30%
20%
43
10%

No Transport
Childcare Needs

Regions

CT Concepts: Sandra K. Murray (541)-607-8702 FAX (541)-607-0010

1-55



Which States Are Sources of DME Fraud?
Total = 545614
1ZoT
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Pareto Chart

e Bar chart with bars in rank order

» Each bar represents a different variable
or problem

» Looking for 20% of bars representing 80%
of problem

« Want to know where to focus our
efforts

113

Pop Quiz

* What are the major sources of cost for
people with CHF?

» Sandy thinks Long Term Care Facility
L’s infection rate shows improvement.
Which tool could she use to tell?

« Which providers have highest use of
antibiotics for URI?

114
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What Have Others Used Pareto For?

* Reasons for delays? (in discharge, in labs, in meds,
etc.)

» Types of errors detected
» Sources of referrals to home care
* Reasons for same day surgery cancellations

 What customers called most about in Managed Care
Organization (what benefits)

» Causes of re-admission (DRGS)

* Reasons for patients switching physicians

» Causes of falls, needlesticks, medication errors
» Reasons for Monday phone calls

115

The Tool List

 Run Chart: How much variation do we
have? Is our change an improvement?
Are we holding it?

« Pareto: Which variables out of many are
occurring most?

e Frequency Plot: How is this
one variable distributed
(what is the spread of LOS,
Cost, etc.)

116

CT Concepts: Sandra K. Murray (541)-607-8702 FAX (541)-607-0010 1-58



Frequency Plot: What Is It?

A bar chart for one variable

» Used to visualize central location, shape
and spread of the data

« Each bar equal, each distinct

* Most often used with time, money,
throughput or a scaled measurement (i.e.
dollars, weight, age, mm, height,)

— Frequency Plot does little good for interpretation if process
not stable
» Doesn't show stability or capability in and of
itself!!

117

What are the Ages of Our Pts With Head Injuries?

80

P5 A

J ACLRASE=) )
o

a1

# of. Head Iniuries
L USI LAY = aw g = | LIL

% % “ A 9 {9

>

Ny Ng
Aage in Years

CT Concepts: Sandra K. Murray (541)-607-8702 FAX (541)-607-0010 1-59



Pediatric Head Trauma Rate
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Causes of Pediatric Head Injury

Total = 68

0
) 29.4%
23.5%
L5
20.6%
v
a
ku
‘10
H
8.8%
5
5.9%
2.9% 2.9% 2.9%
1.5% 1.5%
o [ I 1
Rollblade  Skatebd Bike Motor Veh. Fall Motorcycle Pedestrian Struck Fight Other
Causes

When Is It Used?

1. Have a data set of related values
(i.e. arrival times in ED)

2. Want to see central location, shape,
spread of data to learn about system

— Does all of process fit within needs? (Our
standards)

— Any patterns that bear looking into?

122
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How Is It Interpreted?

« Evaluate central location
» Evaluate spread
» Learn from shape

123

Time of DC for Pts w/Unreconciled Meds at DC
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Stat Lab Requests by Time of Day

L00

80

60

40 A

20

;
2 4 6 8 10 12 14 16 18 20 22
Time (24 Hour Clock)

24

How Is It Interpreted?

» Evaluate central location
» Evaluate spread
* Learn from shape

126
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Time to Respond to ED Consults

50

40 4

S
s

# Cases ,

10 1

10 30 50 70 90 110 130 150 170 190 210 230 250 270

Minutes

How Is It Interpreted?

» Evaluate central location
» Evaluate spread
* Learn from shape

128
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Symmetrical
enormal distribution

Common Frequency Plot Shapes

Bimodal

*two peaks

edata from two processes
sseparate and analyze each

129

# Times Hotline Called In This Timeframe
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What Time Do People Call the Crisis Hotline?
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Age of People Who Fall in Our Care
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Frequency Plot

e Bar Chart
e Distribution of data related to one variable

— Only one variable across bottom of chart

» Each bar equal width and completely
separate

133

BRGpPRAIZ

* What are the major reasons for
delays in claim turn around times?

* How is the age of our primary care
providers distributed?

* Has caller satisfaction been
iIncreasing since we changed our
customer service process?

 What is the abandonment rate for each
hour of the day?

134
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What Have Others Used Frequency Plots For?

* Time of day falls occur

» Age of patients being readmitted
e Days LOS prior to ulcer

 Time of arrival in ED

 Time of discharge

» Age of people calling the crisis intervention
hotline

* Number of months of fertility treatment prior
to conception

135

The Tool List

Run Chart: How much variation do we
have? Is our change an improvement?
Are we holding it?

Pareto: Which variables out of many are
occurring most?

Freguency Plot: How is this one variable
distributed (what is the spread of LOS,
Cost, etc.)

Scatter Plot: Is variable A
possibly related to variable B2,
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SCATTER PLOT
What Is It?

* Graph to evaluate possible
relationship between one variable
and another
— Test for possible cause and effect

« Each dot on the chart represents a pair
of measures

137

SCATTER PLOT:
What Does It Look Like?

Does Customer Waiting Time Affect
Customer Satisfaction?

High Y Negative Correlation
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When Is It Used?

.-}ftm?h

When Is It Used?

* Do you want to test whether the
performance of one factor is related to
performance of another?

« Can you get meaningful paired samples?

—I.E. Outcome and a variable you suspect is
related for the same patient?

140
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SCATTER PLOT: How To Make One

» Develop question

» Collect paired samples of data
you believe may be related

— (15 Telephone Orders, Prop. Late
Meds. .005)

141

Data for Scatter Plot

(# of phone requests that day, proportion of late medications that day)

(15,.005) (15, .006)
(43, .016) (46, .017)
(10,.007) (50, .029)
(18,.008) (60, .027)
(63,.036) (10, .007)
(14,.006) (23, .005)
(19,.008) (75, .030)
(70,.028) (55, .031)
(24, .005) (27, .013)
(80, .035) (85, .043)
(32,.011) (90, .036)
(35,.015) (100, .042)
(40, .018)
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Y

Dependent
Variable

High

SCATTER PLOT

(15, .005)
(43, .016)

100 30 4 5 b d 9b 100

X Independent Variable (Driver) 143
High

Proportion of Late Medications

.05
.045
.04
.035
.03
.025
.02
.015
.01
.005

SCATTER PLOT: EXAMPLES

Positive Correlation

T T X
50 100 150

# of Telephone Med Orders
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How Is It Interpreted?

» Look for patterns in the scatter plot
— A narrow band of dots
— A circular pattern
— Peaks or troughs

e Look for outliers

145
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% Timely Prophylaxis

Low

Y

oo 0g %
aﬁgoa%o%s

o

SCATTER PLOT: EXAMPLES

Does the # of Surgical Procedures with Standing
Antibiotic Orders Seem to Affect % Timely Prophylactic Antibiotics?

Positive Correlation

OOQ, Qo ©
%0839

o

# Procedures with SO

X
High
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SCATTER PLOT: EXAMPLES

Does Staffing Level Seem to Affect Fall Rate?

High Y .
9 o No Correlation
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SCATTER PLOT: EXAMPLES

Does Customer Waiting Time Affect
Customer Satisfaction?

High Y Negative Correlation
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Satisfaction w/Education

Y

SCATTER PLOT: EXAMPLES

Does Length of Diabetic Education Session

Seem to Impact Satisfaction?
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Scatter Plot: Does Case Load Affect Sick Leave Use?

# Days Sick Leave

2

0

B B B B

31

Case Load and Sick Leave

Case Load

oo o 00 000000000 9
36 41 46 51 56

61 66

Source The Data Guide: Learning from Data to Improve Healthcare. Used with permission.
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Stratification: By Department

Stratified Case Load and Sick Leave
@ Dept C (O Dept B X Dept A
X
6 |
g 1 X
C p
3 X
x 04
© « «
0 84
26 X x  x*
s X
Q4 X$ o9 & X O
[ ] Oe [ ]
| O e O e  Xe
o0 OXOO@WeXe
0 ¥ T T T |
31 36 41 4&56 Loagl 56 61 66

Source The Data Guide: Learning from Data to Improve Healthcare. Used with permission.

Scatter Plot

» A chart searching for possible cause and
effect relationship

» Points plotted at intersection of two
variables

152
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The Tool List

« Run Chart: How much variation do
we have? Is our change an
improvement? Are we holding it?

e Pareto: Which variables out of
many are occurring most?

* Frequency Plot: How is this one
variable distributed (what is the
spread of LOS, Cost, etc.)

e Scatter Plot: Is variable A related
to variable B? 153

J
-¢ IQI
* What time of day do clients call the dial-a-

nurse info line?

» You've made a change to the info line
marketing and are sure the volume of calls is
much higher as a result.

* You think age and the number of calls made
to the info line are related.

» What are the most common questions
handled by the health info line?

* Does satisfaction with the info line correlate to
satisfaction with the health plan overall?

154
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What Have People Used Scatter Diagrams For?

* Following are paired samples (X, y)
(amount of drug given, pain rating)
(minutes treatment given, mobility rating)

(rating on a particular question, overall
customer satisfaction rating)

(age, LOS)
(volume of work, proportion of errors)

155

The Tool List

e Run Chart: How much variation do we have? Is
our change an improvement? Are we holding
it?

» Pareto: Which variables out of many are
occurring most?

e Frequency Plot: How is this one variable
distributed (what is the spread of LOS, Cost,
etc.)

» Scatter Plot: Is variable A related to variable
B?

» Shewhart Chart: Is our process stable? Do we
have common or special cause variation? s
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SHEWHART CONTROL CHART:

A Brief Introduction!

A statistical tool used to
distinguish common from special
cause variation in a process

« A display of data over time and
most often in time order with:

— Mean (most typically)
— Statistically calculated upper and lower
control limits at 3 Sigma

What Does a Shewhart Chart Look Like? Coding Errors per 20 Records

Defects [12 [10 14 12 1918 [15] 10/ 8 [6 (21 10 [5 |9 [1116 |7 00 [13 {11 |19 [3 |7 [6 [10
c-chart Set 1: UCL=19.60, Mean=10.08, LCL=0.56 (n=1)

30
25

20 -ucL R

15 A

fkwvw

LCL

# Coding Errors

0

1 2 3 4 5 6 7 8 9 99 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Sequential Subgroups of 20 Records
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When is it Used?

When we need to learn:
 How much variation does process exhibit?
» What kind of variation is present

—Common cause, special cause

—Is process predictable?
» Causes of variation
* Is my change an improvement?
* Have | sustained my improvement?

Control Chart Selection Guide

7 N

Count (Nonconformities) Classification (Nonconforming Each pointon Each point on the X-bar
1,2,3,4, etc. Items) Either/Or, Pass/Fail, the chart is a chart is the average of
Yes/No single measure multiple measures
v v v
Equal Area of Unequal Area Unequal or Equal Subgroup Unequal Or
Opportunity of Subgroup Size Size of 1 Equal Subgroup
Opportunity (n=1) Size (n>1)
I Chart (also known y

as X Chart)
C Chart l l U Chart P Chart X Barand S

Number of Nonconformities Percent Individual Average
Nonconform ities Per Unit Nonconforming Measurements and

Standard

Source The Data Guide: Learning from Data to Improve Healthcare. Used with permission. Deviation
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Coding Errors per 20 Records

Defects

30 c-chart Set1: UCL=19.60, Mean=10.08, LCL=0.56 (n=1)

Straight limits indicate equal subgroup size

25

20 uct R

15
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A

[NV

—4LCL

0 ———
12 3 4 5 6 7 8 9 99 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
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# Coding Errors

% of C-Sections Performed Due to Fetal Distress

Months) Jan|Feb| Mar| AprMay| Jun| JullAug|Sep| Oct|NovDec| Jal
#CSecl 40| 80| 70 65 85| 70| 65| 55/100| 55| 70| 80| 3A
Fetal Ind 15 1s 20 20 25 1as 20 10 13 1s 10 12 [¢
p chart
50

Varying limits indicate unequal subgroup size
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When Is It Used?

—When need to find out:
« How much variation does our process
exhibit?
* What kind of variation is present (special or
common cause)?

— Is process statistically stable?

» Does the variation help me get an idea for a
change to test?

* Is my change an improvement?
» Have | sustained my improvement?

163

Types of Variation: Common Cause

* The variation is due to the process or
system design

e Itis produced by interactions of inherent
variables in the process

» The causes affect everyone working in the
process and all outcomes of the process

* Process having only common cause
affecting the outcome is called stable

— Performance is predictable
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Management Strategy: common Cause System

STRATEGY TO TAKE:

* Process Study and Redesign!!

—Understand that process performance will
not change unless process design is
fundamentally altered

—ldentify process variables contributing to
common cause variation

—Determine which aspect of the process to
change

—PDSA the process change

“You'ra kidding! . . . | was struck twice by lightning too!”
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Types of Variation: Special Cause

 Variation in the process assignable
to a specific cause or causes - not
part of the usual process

» This variation due to specific
circumstances

* Process not stable
—Is not predictable

Management Strategy: special Cause System

IMPROVEMENT STRATEGY:
e Investigate, learn and standardize the

QI’OCGSS!!
— Immediately try to understand when Special
Cause occurred
— Study what was different when Special Cause
occurred
— ldentify ways to prevent or use it, if
understandable, to standardize the process
» either standardize back to where the process
was
or standardize in a new better place
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Understanding Variation

 We can make two mistakes
— Mistake 1: thinking an outcome is due to a

special cause when it was really due to

common causes

— Mistake 2: thinking an outcome is due to

common causes when it was really due to a

special cause

» Control charts help minimize these two
mistakes

169

Rules for Determining A Special Cause

Point outside 3 sigma limits
Note: A point exactly on a control limit
is not considered outside the limit

LCL

SHIFT: 8 points in row on same

side of the mean Note: A point exactly
on the centerline does not cancel or count
towards a shift

TREND: 6 points in row

headed in same direction
Note: Ties between two consecutive

points don’t cancel or add to a trend

2 out of 3 consecutive points in
outer 1/3 of the chart or beyond.

Note: If no lower or no upper limit this rule
does not apply to the missing limit
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Isolated Femur Fractures: Time from ED to OR
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Why Distinguish Special From
Common Cause Variation?

e Economic use of our time....Helps us learn with less waste and
greater accuracy
— Special cause

 Learn from data that is indicating presence of special
cause by contrasting it with common cause data

I:> » Ask what was different about the process when this
special cause data was obtained
— Common cause
e Learn from all of the data

» Ask what is common to the process that impacted all the
data

When is it Used?

—When we need to learn:
* How much variation does process exhibit?

» What kind of variation is present
— Common cause, special cause
—Is process predictable?

 Causes of variation
* Is my change an improvement?
» Have | sustained my improvement?
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Some Basics on Building a
Shewhart Chart

» Less than 12 data points use run
chart

177

Are Our LOSs for DRG XXX Stable?
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Some Basics on Building a
Shewhart Chart

» 12 data points or more | often
calculate trial limits

179

Are Our LOSs for DRG XXX Stable?
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Some Basics on Building a
Shewhart Chart

» Use trial limits until you reach 20-
30 data points

—Update limits once you have 20-30
data points

181

Are Our LOSs for DRG XXX Stable?
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Are Our LOSs for DRG XXX Stable?
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Building a Shewhart Chart

* Once you have 20-30 data points
and process is stable:

—Extend center line and limits into
future

—Use these limits until no longer
useful

185

LOS DRG XXX: Good Practice w/Extended Limits for Stable Process
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14

LOS DRG XXX: New Limits for New Process
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Why Use Shewhart Chart?

» Greater ability to detect statistically
significant change than a run chart

189

Run Chart: % Unreconciled Meds

55 (n=500)
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Shewhart Chart: % Unreconciled Meds
551 (n=500)
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Source The Data Guide: Learning from Data to Improve Healthcare. Used with permission.
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Using a Shewhart Chart

Assess stability and determine improvement
strategy (common or special cause strategy)

Monitor performance and correct as needed
Find and evaluate causes of variation

Tell if our changes yielded improvements

See if improvements are “sticking”

191

Number of Surgical Complications
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Number of Surgical Complications

Defects
c-chart
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Using a Shewhart Chart

Assess stability and determine improvement
strategy (common or special cause strategy)

Monitor performance and correct as needed
Find and evaluate causes of variation

Tell if our changes vielded improvements
See if improvements are “sticking”

194
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Overall Patient Satisfaction Score
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Score: % 4-5

80
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Using a Shewhart Chart

Assess stability and determine improvement
strategy (common or special cause strategy)

Monitor performance and correct as needed
Find and evaluate causes of variation

Tell if our changes yielded improvements
See if improvements are “sticking”

198
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Overall Patient Satisfaction Score
Individuals
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Overall Patient Satisfaction Score
Individuals
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Score: % 4-5

ucl /\

Score: % 4-5

84 A
= E——
82 A
80 T T T T T T T T T T T T T T T T T T T T T T
JO1 F M A M J J A S O NDJO2F M A M J J A S O N D
Maonths
Overall Patient Satisfaction Score
Individuals
100
98 A
96
94 - UGt

v Mean=91.3

N D J02 F

Months

CT Concepts: Sandra K. Murray (541)-607-8702 FAX (541)-607-0010

1-101



Overall Patient Satisfaction Score

Individuals
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* What are the biggest reasons for
reperfusion delays?

» Does the number of staff on duty
appear to drive the reperfusion time?

 We've made a lot of safety changes. Is
our percent of Adverse Drug Events
improving?

* What is the age at which kids say they
smoked their first cigarette?

204
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Obijectives

* Identify fundamental differences in data
used for improvement, accountability,
research

* Interpret dataon a:

— Run chart

— Pareto chart

— Frequency Plot

— Scatter Plot

— Shewhart (Control) Chart (introduction only)

 Recognize the most appropriate tool for

the measurement question you are
posing

205
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