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Welcome - before we begin...

Write one or two questions/issues you are hoping
are addressed in this session.

You will be asked to “chat” about your issues in a
few minutes.
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coitiits - & Quality Council

BRITISE



EFFECTIVE DATA DISPLAY

VIRTUAL LEARNING OPPORTUNITY

St Patient Safety
AUGUST 19, 2010 doithisin - & Quality Council



o
What do you need to know?

Question for today’s participants:

Write one or two questions/issues you are hoping are
addressed in this session?

Sap | Patient Safety
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Plan for the session
- Background: what is Quality Measurement?

- How to display results?

Different purposes = different techniques
run chart, control chart, Pareto diagram
Advantages of displaying data over time
Different audiences

- Best practice tips on graphical display
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Resources

Copyrighted Material

[ 2nD EDITION |

the

IMPROVEMENT
CHE

>

A PRACTICAL APPROACH to
ENHANCING ORGANIZATIONAL PERFORMANCE

GERALD J. LANGLEY, RONALD D. MOEN, KEVIN M. NOLAN,
THOMAS W. NOLAN. CLIFFORD L. NORMAN, LLOYD P. PROVOST

The Visual Display
of Quantitative Information

ERDWVFARD B TUFTE

[INHS|

Institute for Innovation
and Improvement

The Handbook of Quality
and Service
Improvement Tools

HMy THI

I]{I ) J0) A resource from the +Log Out
v(. I }-, Insttute for Healthcare Improvement  [ESCHEEld
+Site Map

Home > Froorams > Audio & Web Brograms

«Programs }

Improvement Map
Pazsport
Campaign

ﬂOn Demand

Conferences & Seminars
THI Open Schal
IMPACT Leadership
Collaboratives

Bllding Skills in Data Collection and Understanding Veriation

Professional Development

Sandra Murray, MA, Frinciple, Corporate Transformation Concepts, is an independent
consultant who concentrates her work in the area of effectively using process improvement
methods to get strategically vital results. She has been an Improvement Advisor with the
Institute for Healthcare Improvement (IHI) since 2002, working in the areas of patient
zafety, as faculty for IHI's Breakthrough Seriez College, and as past Director and current
faculty for IHI's Improvement Advizor Profezzional Development Program.
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What is Quality Measurement?
Indicators Tracking outcome/process measures
Balanced Scorecards Public reporting
Identifying issues
Patient and staff surveys

Using data to understand performance of a system

mag | ( Patient Safery
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Key Aspecis of Performance Measurement by Type

Aspect Accountability Research
Comparison, choice, | ld
Measurement Alm reassurance, spur for change New
Measurement Methods Mo test evaluate current
' Test blinded ntrolled
Test observability performance AEEEOrEs
Bias E?::sure and adjust to reduce Design to eliminate bias
Sample size :L?:::H ﬁ:’: e “Just in case” data
Flexbility of :
hypothesis No hypothesis Fixed hypothesis
Testing strategy Mo tests One large test
Determining if a change
s an improvement No change focus (t-test, F-test, chi-square) with
pvalues
Confidentiality of Data available for public Research subjects’
the data consumption and review identities protected

Improvement

Improvement of care

Test observable

Accept consistent bias

“Just enough” data, small
sequential samples

Hypothesis is flexible; it
changes as leaming takes place

Sequential tests

Run charts or Shewhart control
charts (use statistical process
control methods)

Data used only by those in-
volved with improvement

Beprinted from

Healthcare Execurive

MAY/JUNE 2010
achc.org

Source: institute for Healthcare im provement
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Key Aspecis of Performance Measurement by Type

Aspect Accountability Research
Comparison, choice,
Measurement Aim reassurance. spur for change New knowledge
Measurement Methods Mo test, evaluate current
Test blinded or controlled
Test observability performance e
Bias L.ﬂi::mre and adjust to reduce Desian to eliminate bias
Sample size i?et:jau i: L “Just in case” data
Flexibility of :
hypothesis No hypothesis Fixed hypothesis
Testing strategy No tests One large test /
Hypothesis, statisticaltest
Determining if a change
s an improvement Mo change focus (t-test, F-test, chi-square) with
p-values
Confidentiality of Data available for public Research subjects’
the data consumption and review identities protected

Improvement

Improvement of care

Test observable

Accept consistent bias

“Just enough” data, small
sequential samples

Hypothesis is flexible; it
changes as leaming takes place

sequential tests

Run charts or Shewhart control
charts (use statistical process
control methods)

Data used only by those in-
volved with improvement

Accountability: report cards, public reporting, accreditation

Improvement: testing results of improvement projects

P Patient Safety
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Accountability

Measurement Aim

Comparison, choice,
reassurance, spur for change

Measurement Methods
Test observability

No test, evaluate current
performance

Measure and adjust to reduce

Bias -
Sample size iﬁ;ﬂﬁ of available,
E?;ﬂgff No hypothesis

Testing strategy No tests

Determining if a change No change focus

is an improvement

Confidentiality of
the data

Data available for public
consumption and review

Improvement

Improvement of care

Test observable

Dual purpose

Accept consistent bias

accountability

for * Just enough” data, small
improvement  [ralahi i

Hypothesis is flexible; it
changes as leaming takes place

Sequential tests

Run charts or Shewhart control
charts (use stafistical process
control methods)

Data used only by those in-
volved with improvement

[ Patient Safety
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Time for a poll:

In your role, are you mainly involved with:

a. Measures to help clinicians/teams test improvement?

b. Measures to show to senior leaders/boards?

c. Both?

[ Patient Safety
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Cascade of Measures — from front

line to Senior Leaders/Boards

% of patients with antibiotics received 1 hour before surgery (MICRO]

{

% of surgical teams using the surgical checklist [MES0)

v

S5l Infection Rate (MACRO

]

Complication Rate (MACRO]
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Questions before we move onto:

-run charts

-control charts

-Pareto

mag | ( Patient Safery
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Run Chart — key features

Process: Cardiac Surgical Patients with
Controlled Post-operative Serum Glucose
100 1

-Data displayed in time order . N—v
-Time is along X axis > =
-Result along Y axis T °

SNSRI G R\ N SIS I~ N G N I N A
S I T I SERC SO SR S o I SU
RN G S I R A AN RS R S RN

-Centre line = median
-One “dot” = one sample of data

-Sample size = each “dot” should
have the same n

[ Patient Safcry
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Run Charts — what they tell us

W o= W )

100
8l

60
40

20

Median Wait Time for Long Term Care Placement
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Run Charts — what they tell us

-How much variation is there?
Is it stable?

-Is process changing
significantly over time? >>
probability based rules

-Is the improvement holding?

-Have our specific changes
resulted in an improvement?

w o= W

100
80
60
40
20

Median Wait Time for Long Term Care Placement

— [ W SN —
ST ETEFE353 88 E8EECE ¢
= 5 & =2 5 E
T ¥ e T =
HD}U
% o @
o = =
Month
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Annotated Run Chart

Depression Patients Seen for 4 week Follow Up
100
Instituted
case
- Used in 80 - manager
. calls at3
improvement o eeke
work
60 -
= Patients hooked Instituted
et for follow up ind
. o reminder
- Think about @ Newly diagnosed before leaving letter
it as a System o 40 - patients puton office
registry
of changes,
not direct
cause and 20 -
effect
0 _
Jan Feb | Mar | Mar | April | April | May | May | June | June July Aug
Janllyg Febllye gl as 1 |15 | 1 |15 | 1 | 15 JUYD oqg [AuBll g
Seriesl| 0O 14 20 12 138 20 30 40 35 40 65 &80 82 83 85 a0
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Run Chart — when to use

Process: Cardiac Surgical Patients with
Controlled Post-operative Serum Glucose
100 1

-Looking for evidence of improvement 80 - /_"‘

-Statistically significant evidence of change o | SNo—v"
in the system

Percent

40 -
-Ensure improved performance is maintained

-You can decrease frequency of
measurement °

20 -

L PP PPN
F @@ @Y RS &

-Performance measure:

-Consistently hitting the target?
-Is it stable?

- Gives Statistical Process Control information
without need for statistical software

s Patient Safety
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Control Chart

Key features
What does it tell us?

When to use?

100

90 -

VAN AN
T S

80
70
60
50

10 +

Median wait time for long term care

30 ¢
20 £

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

Month

BRITISH
COLUMIBA
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Control Chart

What features distinguish
these control charts from
the run charts?

Median wait time for long term care

Ichart
120 -
100 £
80 £ £
o E
2 BREE f/\ / \D‘o\‘ o o0
< 2l \O/Q o oo, o
20 +
D 3 T T T T T T T T T T T T T T T T
1 2 3 4 5 B 7 a8 9 10 11 12 13 14 15 16 17 18
Month
Percent of cases meeting wait time target
P chart
100% = /o/c\
oo | A o
B0% Q. e
40% = \c:f y e = %
20% + o L
E o = W e
D% :_‘f T I‘ T T I‘I_‘I T T T T T T T T T T T T T T T
1T 2 3 4 5 B ¥ 8 8 1011 1212 141516 17 18 18 20 21 22 23 24
Month
Percent of staff vaccinated
P chart
100%
80% £
B0% +
40% +
20% —g
0% £

([o10]

ql

ICU ICU  ICU ERgl ERg2 ERg3 ER g4 MICU MICU NICU MICU Surg Surg Surg  Surg
42 53 q4 g1 02 q3 g4 g1 42 q3 g4
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Median wait time for long term care

Control Chart o

- features 21 R —
= centre line = mean 20 \o/c

1I2I3I4I5IBI?IEIIElI1DI11I12I13I14I15I16I1?I18
= upper and lower control limits Month
to detect special cause variation

Percent of cases meeting wait time target
P chart

= control limits are not static el TV N

-based on sample size of each cove o ~ /\ P T

“dot” 40% —- S \c:f y """""""" N

2094 _; e .“‘.-,1\ i ~.\‘.,f' .,

" dlﬂ:erent types Of Charts 1T 2 3 4 5 B ¥ 8 8 1011 1212 141516 17 18 18 20 21 22 23 24

edata types: continuous, count, Month

classification

Percent of staff vaccinated

P chart
= not necessarily ordered by time 100%
sadvanced application of SPC — BE E
is there something different about ll
this system? ;‘Ej

nes £

ICU ICU  ICU  ICU ERgl ERg2 ERg3 ER g4 MICU NICU MICU NICU Surg Surg Surg Surg
q1 42 53 q4 g1 02 q3 g4 g1 42 q3 g4
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What is it telling us?

Median wait time for long term care
I chart

7o -y

5 =] 7 g g 10 11 12 13 14 15 16 17 18

1 2 3 4
Month
120
100
80
60
40 -
20 -
. Don’t see
yearl year2 -tlmeS ]
Increasing
pre-post test, p<.01 in last

months

month days )
1 45 Not visually
3 = intuitive
4 24
5 44
> - No test Qf
7 74 change in
8 72 the system
9 50
10 34
et 22 No predictor
12 38
13 36 of future
14 30 performance
15 34
16 50
17 55
18 58
Patient Safety
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Cycle time results for units
1,2and 3

80 1
70 1
60
50 A
40 -
30 A
20
10 -

0 I T 1

Avg  Avg After

Before  Change
Change

70

35

Cycle Time (min.)

Cycle Time (min.)

Cycle Time (min.)

Cycle Time (min.)

100
90
80
70
60
50
40
30
20
10

100
Q0
80
70
60
50
40
30
20
10

Unit 1

date

Jan
Jun
Jul
Aug -
Sep 1
Oct 1
Nov 1
Dec 1

Oct T
Nov -
Dec T

I"dtiCinT odl

& Quality Con
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Control Chart — when to use?

-Different sample size for each time period

-Determine improvement — evidence of
special cause variation (more power than
run charts)

-Is system stable — is it ready for
improvement?

-Performance reporting to senior leaders:
can predict future performance by
extending control limits

-Investigate causes of variation
e.g. sub-group by Hospital Ward

100
80
60

40
2 |

Median wait time for long term care
| chart

AN -
T S

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Month
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Display of more than one independent variable

» For example, more than one site, unit, city, health authority

Percent compliance with Surgical Checklist

100%
a0% +
50% -+

40% -+
0% £

I:I % : I I I I ! I ! I ! | I | I | I

BEC BC BC BC AB AB AB AB SKOSK SK OSK MB MEB MB MB
‘tﬂ 02 oo od gl o2 g3 ogd_gl o2 g3 gd_ gl o2 g3 o
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Display of more than one independent variable

120 -
. . . 100 -
Show 2 or 3 lines on a run chart for visual display
80 -
60 - =B
—a— AP
40 -
20 4
0
jan feb  march april  may june  july august
. 120 -
Gets messy for analysis
100
80
f/._._. —m—BC
—m—AB
60 //
40 /
20 A
2 Patient Safety
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Display of more than one independent variable

Small Multiples

. Large Teachin [ i
PfO.V”?C'a' o I?Iospitals : 0y Medm;r;i:pcggumty
Readmission Rate 30 0t
20 20 £
401 10 10 bmo:w:o&o-e
L 0 0 E
20 4
201

10 - Large Community 10 <Small Community

10 { 30 HOSpltals 30 HOSpitals
[ 20 § 20
[ 10 'Mww 10
[ : . . : . . . : . : : . ] 0

)
D

<

0 T 0
o o )] )] o )] o )] )] o o o ] ]
& £ R L ¢ ¢ ¢ g e e e g ¢
o o o o o o o o o () () (= o o
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Ll N ™ < n © N~ (s} o a : ‘(:I| «l N

radcint o 1u,l'r
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Small multiples - Dashboard Reports for Senior Leaders

Priority Areas for Amssihilit].r

Staying Healthy

Median Wait Time for Routine
Appointment with Family Physician
{Days)

%L»»/\w

M S

= 23 & & B

Median Wait Time for ED Triage to
Hospital Admission (Hours)

@ @
& & *Eﬁ?'+*'~§eaw"'"ﬂ°’ o

Living with lliness or Disability

Copi

Ing with End of Live

Meadian Wait Time for Placsment in
Residential Care [Days)

[y
o B B & & 9

Madian Wait Time for Palliative
Support Services [Days)

# @*‘ ¥ @*ﬁ f# o @*f.ﬁf‘“\a‘“
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Display of more than one independent variable

Drill down (e.g. web based selection)

CREATE A REPORT...
Choose Hospitals to Compare:

= By Mame b By Location/Characteristics...

Begin twping the name of a hospital...

You Have Selected...

This window will remain active.
Use it at any time to add more hospitals.

@ Choose Benchmarks
@ Compare

) Patient Safety
coitiits - & Quality Council
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Pareto Chart- key features

Primary Reason for Delay

-Bar chart of “categories” | %0 -
-Ordered from largest to 60 -
smallest
40
-Used to verify ideas with
data 20
0 | . - _ N =
Waitforinitial  Wait for Wait for Wait for lab \Wait for
consult diagnostic  inpatient bed results specialist
imaging consult

mag | Padient Safety
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Pareto Chart— what they tell us

o " Primary Reason for Delay
- at problems
offer greatest Bl
potential for
improvement &
40 -
-Is at 80/20 rule
lay?
at play 20 -
-What 0
problem/grea to Wait forinitial  Waitfor Wait for Wait for lab Wait for
focus on~ consult diagnostic  inpatient bed results specialist
imaging consult
nas Patient Safety

BRITIS
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Pareto Chart— when to use .
Primary Reason for Delay
20
60
Key words:
reasons for ....? i
type of .....? 20 -
0 . . . - N 0 =
Improvement level: iIdeNntily . it damostic inpatenthed  resuts  spedaio
|deaS fOF Change imaging consult
Collect data after brainstorming
or problem solving (e.g. fishbone) Reported Adverse Event Categories
80
Leadership level: identify 60
where to direct improvement "
resources ——
0 T T - T - T - T 1
Falls Super Bugs Surgical Site Med Errors Central Line VTE
Infections Infections
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Your turn —real world examples

Run Chart Control Chart Pareto Chart
(same as run

chart plus...)

What they Improvement over Special cause Reasons for... ?

tell us... time? variation?
Types of ...?

Improvement ==Is there a different

sustained? system?

Stable system? Predict future

performance

—

Examples....

g Patient Safety
coitmiia - & Quality Council
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Some General Tips of Graphical Design

Graphical Excellence The Visual Display

of Quantitative Informatios
Convey the greatest number of ideas o I .

in the shortest amount of time
using the least ink
and the smallest amount of space
... while maintaining the truth
mag | Padient Safety
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Some General Tips of Graphical Design

1.

Grid-lines?

Provincial
Readmission Rate

40

30:

m |

1/1/09

2/1/09

371709

4/1/09

o m m m m m o o ] O

] o o ] ] ] ] o N 5]

- e T - T - - - - -

— — — — — — — — — —

- - - o ey - - - - -

Lo o [~ o o o i ] e ™
— — —

40

Provincial
Readmission Rate

20

0

m o o o o o o o o o o o ] ]

] ] ] ] ] ] ] ] ] ] ] ] = =

- - - - - - - - - - - - - -

— — — — — — — — — — — — — —

- - - — - - — - - - - - - -

o ™ [nn] = Lo juu] [~ ] ol ] S ™ e ™
— — —
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2. Connect with a line, but only if the order is time

Provincial
Readmission Rate

40

!

10l

11509

2/1/09

3Ms09

451409

5751509
Gr1/09
Fr1/09
271509
9s1/09

101709

1171709

1271709

14110

251410

45 -
40 -
35 -
30 -
25 -
20 -
15 -
10 -

Patient Wait Time in Minutes

Patient Number
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3. Keep to 80 points or less

Waittime in minutes Wait Times - Weekly Averages

- ?iw : :
e e O [\

D -IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII D i I I I I I I I I I I I

|2 (e
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4. Scaling and White Space: 50% white space: 50% data

25% white space
= 50%

25% white space

- Patient Safety
coitiits - & Quality Council
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For Bar Charts/Pareto
Charts

Always start at zero

120
110
100
90
80
70
60
50

falls

uti

vte

160 -

140 -

120 -

100 -

80 -

60 -

40 -

20 -

falls

]
55i med error
3

55i med error

vie




5. Display Data Tab

le

25

20

15

10

5
0
Jan | Feb March| &pril | May | June | July | Aug | Sept | Oct | Nov | Dec
‘1031115141193?101114
I —




-Q Questions?

Ideas for another session on Quality
Measurement?

aas Patient Safety
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References

*The Visual Display of Quantitative Information, Edward Tufte
http://www.edwardtufte.com/tufte/books vdai

»The Data Guide, Associates for Process Improvement
http://www.pipproducts.com/books.html

*The Improvement Guide, Associates for Process Improvement
http://www.pipproducts.com/books.html

*On Demand presentations from IHI
http://www.ihi.org/IHI/Programs/AudioAndWebPrograms/OnDemandPresentationVariation.htm

shttp://www.ihi.org/IHI/Programs/AudioAndWebPrograms/OnDemandPresentationMeasurement.htm
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