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1C -Determining What to
Measure

CAUTI Case Outlines the Approach

Baselines, Gaps, Aims, Outcomes

Where are we now, and what are we trying to
accomplish?

Building a Theory of Improvement (Driver
Diagram)

What should we measure and why?
Mapping the measures (Measure Tree)

How will we calculate the measures?
Defining the Measures

Attributes of Useful Improvement Measures
Collecting Data and Testing Changes
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Case Background: Reducing CAUTIs

Catheter-Associated Urinary Tract Infections

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

Indwelling urinary catheters are commonly used medical devices within acute
and non-acute settings. But their use does increase the risk of CAUTIs by:

Enabling organisms to gain entry to the bladder via external surface or
opened connections

Reducing the body's defense of flushing out organisms during urination
Facilitating biofilm formation
Reducing CAUTIs would contribute to:
Improving the patient experience
Reducing the cost of antibiotic prescribing
Reducing inpatient length of stay
Reducing readmissions
Improving patient outcomes

What Are We Trying
to Accomplish?
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Improvement is a Systems Issue

What'’s A ‘System’?
An interdependent group of items, people, or
processes acting with a common purpose.’

Systems include physical, social, and functional
aspects.?

Stakeholder (patients, customers, staff) values
define the outcomes of the system.

The system is dynamic: The ‘thing in motion’.
The system ‘is what it is.’
Improving system outcomes requires changing

Ain’t It the Truth?

“If you always do what you always did, you'll
always get what you always got.”

- Jackie "Moms" Mabley
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Hierarchical Systems of Care

Source: Don Berwick

Measuring ‘Quality of Care’

* % mortality

* % of patients readmitted in 30 days
* % annual nursing turnover

* % who agree: “l would recommend.”

* % of sepsis patients with antibiotics within
180 minutes

* Average wait time to be seen

* % of ventilator patients with all bundle
elements

e CAUTI infection rate

* Diabetes self management goals established
for Mr. Alvarez

* Hospice plan set for Mrs. Legrande and
family

e Successful surgical outcome for Mr. Jones
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Exercise Part 1 :The Voice of the Patient

How would your patients describe the purpose of
your system of care?

What do your patients value in your system of
care?

“l want your pharmacy to provide me with the right
medications at the right time, in the correct dosages, to

help me heal.”

“While I am in your care, | want you to provide me with
compassionate, respectful care. | want to be free from
pain and have a dignified death.”

Exercise Part 2: What’s Your System?

Describe the system you want to improve; what
is it’s ‘level’ (microsystem, organization, ...)?
|dentify the patient population; list other key
stakeholders and what they value in the system.

Tell how the system needs to change — what
improvements are required?
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Balancing Stakeholder
Values

Outcomes, Process, &
Balancing measures

Balancing frameworks; Triple
Aim

Unintended consequences

Pilobolus Dance Theater

Key Definitions

Outcome Measures
Point to qualities that stakeholders value.

Is this system meeting the needs of those who care about its
operation?

Is our improvement work making a meaningful impact?
Process Measures
Voice of the process.

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

Are we on track to improve?
Balancing Measures

Are we producing perverse unintended consequences in our
efforts to improve? What other factors may be affecting results?
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Balancing Outcomes: IHI Triple Aini®

Health of a
Population

Experience of Per Capita
- sate  Care Cost
- Effective
= Patient centered

= Efficiant

e The lmﬁ’z])leAim

Better care for individuals, betier bealth for popelations, lower per capits costs

IHI Triple Aim: Examples of Measures

Dimension Measure

Population Health 1. Health/Functional Status: single-question (e.g. from CDC HRQOL-4) or multi-
domain (e.g. SF-12, EuroQol)

2. Risk Status: composite health risk appraisal (HRA) score

3. Disease Burden: Incidence (yearly rate of onset, avg. age of onset) and/or
prevalence of major chronic conditions; summary of predictive model scores

4. Mortality: life expectancy; years of potential life lost; standardized mortality
rates. Note: Healthy Life Expectancy (HLE) combines life expectancy and health
status into a single measure, reflecting remaining years of life in good health. See
http.//reves.site.ined.fr/en/DFLE/definition

Patient Experience | 1.Standard questions from patient surveys, for example:

-Global questions from US CAHPS or How’s Your Health surveys
-Experience questions from NHS World Class Commissioning or CareQuality
Commission

-Likelihood to recommend

2. Set of measures based on key dimensions (e.g., US IOM Quality Chasm aims:
Safe, Effective, Timely, Efficient, Equitable and Patient-centered)

Per Capita Cost 1. Total cost per member of the population per month

2. Hospital and ED utilization rate
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IOM Report: Dimensions of Care Quality

Safe - as safe in healthcare as in our homes

Effective - matching care to science; avoiding
overuse of ineffective care and underuse of
effective care

Patient-centered - honoring the
individual and respecting choice

Timely - less waiting for both

patients and those who give care u(dzﬁlﬁlTﬂG(Jﬂsim

Efficient - reducing waste

Equitable - closing racial and
ethnic disparities in access and health status

Institute Of Medicine (2001). Crossing the quality chasm : a new health system for the 21st century.
Washington, D.C., National Academy Press.

Balanced Scorecard

Financial

o e ol
"Tosucceed | E|5 a5
firancially, how | 8|5 &8
should we R

appear o our
shareholders?™

Customer - T IPnternaI Businness
Bl | = rocesses |8l |
Akl L
"Toachieve our |55\ 82 :rl‘ﬂon “To satisty our  |E|5|2|
vision, how | S8 SIE -+ —®- | shareholders | 213 = =
should e SHEE Strategy and customers, |o|F|S|E
appear i our whak business
Customers?” processes musk
Y wie exce| ak?”
5 L
Learning and
Growth Bla| |
To achieve our |8 = ¥
Kaplan, R. S. and D. P. Nortol vigion, how will |5 Z EE
(1996). The balanced scorecart S B & 5 =
Translating strategy into action. e SUStain our O E| = E
Boston, Harvard Business School ability ko
Press. change and
improve 7




Advanced Measurement for Improvement
Cambridge, MA e March 26-27, 2015

Suboptimization

If each part of a system, considered separately, is
made to operate as efficiently as possible, then the
system as a whole will not operate as effectively as

pOSSIb/e' Ackoff, R. L. (1971). "Towards a System of Systems Concepts."
2M 17

Management science 17(11): 661-671.

For Balancing Measures, Listen to the “Yeah, but’s...”

“Yeah, but...
“... what’s it gonna cost?”
“... will it really make a difference for my
patients?”
“... we'’re already working too hard!”

“... we don’t need to improve. We already do it
every time!”

“... our adjusted mortality ratio already
compares favorably with national benchmarks.”

Beware of Unintended Consequences!
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CAUTI Baseline — Key Outcome

CAUTI per 1000 Foley Days
Rate.

mmmmmmmmmmmmmmmmm

What other measures might be needed
for a balanced set of outcome
measures?

20

CAUTI Aim B

Reduce CAUTI infections in all units below

1.6 (10t percentile) within 12 months and
to zero within 24 months.

Aim statement essentials:
e How much?

e By when?

e For whom?

10
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Exercise

CAUTI Case Discussion

Why are catheter-associated infections measured as
‘Number of CAUTIs per 1000 Foley catheter days?’

What is the evidence that the rate of infections has
actually been increasing?

Own Project: Reflect and discuss in pairs
What are you trying to accomplish (your aim?)
What is the outcome measure that best captures the
aim of your project?
What is the baseline level of performance on the

outcome? How much does the outcome need to
improve?

Share with the group H

Improvement

So you have a system. That’s nice.
So how can you improve it?

11
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Building a Theory of
Improvement

Driver diagrams
Prioritization
Linking drivers and measures

25

Theory Drives Improvement

“Without theory, there are no questions; without
questions, there is no learning.”

W. EDWARDS
DEMING

2

L X |

THE NEW
EcoNnoMics

12
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A Theory of How to Improve a System ”

Primary Secondary Drivers
Outcome Drivers (processes, norms, Changes
structures)
Change 1
S. Driver 1
P. Driver
Change 2
S. Driver 2
Aim:
Ch; 3
Expresses Bl
stakeholder S. Driver 3
value!
P. Driver
S. Driver 1
Drives
S. Driver 2

Theory for CAUTI Reduction Verson: 3212015

Outcomes Primary Drivers Secondary Drivers Changes / Interventions

/,{ $1 Clear policies for infection control

___| S2 Transparent reporting of process
~ | failures

P1 Leadership and /
aligned policy for

/ catheter use \,7% S3 Staff training, with feedback on

observed protocol compliance

__| S4 Insert catheters only for
| // appropriate indications

P2 Eliminate
Reduce catheter associated e U B Gl Er ,74' S5 Consider alternative methods |
urinary tract infections by 1\ insertions \
50% in one year
\ ‘\\,7 86 Minimize use of catheters for
\ patients at risk for infections
\‘ \ P3 Reliable compliance \I S7 Remove when no longer required |

with catheter insertion ¢ Insertion Bundle:
protocol
——| S8 Insertion only by trained staff | Aenchvoing
\ ‘I oy B Sterile gloves, materials

\ \ C Aseptic insertion
| D Unobstructed flow

\ \<| $S9 Standard insertion procedure

Maintenance Bundle:
A Tamper seal intact
B Secured in place
C Hand hygiene
AN 5 D Meatal hygiene
\7‘{ $11 Standard cleaning and ‘
A E Disposal & clean container
eiienancapiocediig F Maintain unobstructed flow

/-

with catheter removal at earliest opportunity
maintenance protocol

P4 Reliable compliance - S$10 Daily assessment of need, ‘
fe——"
\\
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Theory for CAUTI Reduction Version: 32112015

Outcomes Primary Drivers Secondary Drivers Changes / Interventions

///{ 81 Clear policies for infection control ‘

/

I
| __| S2 Transparent reporting of process
/)~ |failures

/

P1 Leadership and /
—~| aligned policy for =
/ catheter use \r,,,,,fl 3 Staff training, with feedback on ‘

‘c A fundamental assumption of
clinical Ql:
Reliable execution of key clinical
driver processes improves
outcomes measured at the
| population level dHhgre”

| ile gloves, materials
\ ptic insertion

- N D Unobstructed flow
\"7{ S9 Standard insertion procedure ‘

Reduce catheter associated
urinary tract infections by
50% in one year

\
\ P4 Reliable compliance | S10 Daily assessment of need, Maintenance Bundle:
with catheter le——" removal at earliest opportunity ggamp::js_eal‘mlam
§ ecured in place
maintenance protocol \“ C Fand hygiene

N
~__

E Disposal & clean container
maifiieriance procedre F Maintain unobstructed flow

S11 Standard cleaning and ‘ D Meatal hygiene

Measuring Improvement

Primary Secondary Ideas for Process
Outcome Drivers Drivers Changes

- Avg callday Track
drives Limit dalyT . ——— | Cpladia
intake * Running
L. calorie total
N
+ Daily calorie drives + % of

count Substitute opportunities | Plan
1 used - Meals off-
foods
AIM: Drink H20
e Avoid [ dinke o oo
. weel *+ Sodas;
. Weight — alcohol | | week |
. BMI + Exercise
b Bot?y F_at drives calorie count
* Waist size Calories \Work out 5

Out Exercise

drives

dd- Days between
workouts

Bike to

Measures let us
» Monitor progress in improving

the System \ e
[ i a
» Identify effective changes Hacy

drives

office
|Elc...
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Exercise

31

Case Discussion

Do you have questions or issues about the CAUTI
driver diagram?

Discuss and resolve. If you get ‘stuck’, raise the
question to the group.

Own Project Discussion
Review (or create) your own project driver diagram
Discuss in pairs (or to table)
Be prepared to share with the group

|dentifying Process
Measures

Prioritizing drivers
Measure Tree Diagram

15
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Prioritizing Drivers

Limitations of resources, attention or will usually
mean we cannot work on (or measure!) everything.

Priorities:
Where is the ‘Bang for Buck?’” Which drivers do
we believe will deliver the biggest impact?
Which ones will be easiest to work on? Most
difficult? Are some ‘beyond our control’?

What is our current level of performance on
these drivers?

CAUTI Driver Rankings h

HIGH

Impact

A
%%/\\”0\ <&

%

<

Low

o Difficulty e
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CAUTI Priority Measure Concepts

S4: Insert catheters only for appropriate indications.
The most effective way to eliminate the possibility of a
CAUTI is to eliminate an unneeded catheter.

S7: Remove when no longer required.

Since the risk of infection is roughly proportional to the time
the catheter is in place, removing catheters as soon as
possible will reduce the risk.

S9: Standard insertion procedure.

If trained staff follow strict protocols for aseptic insertion of
catheters, the risk of bacterial infection will be minimized.

S11: Standard cleaning and maintenance procedure.

Similarly, careful adherence to the components of the
maintenance bundle will reduce risk.

Version: 3/21/2015

Measures for CAUTI Reduction

Outcomes Primary Drivers Secondary Drivers Changes / Interventions

/{ $1 Clear policies for infection control |

S2 Transparent reporting of process

/ //‘{ failures
P1 Leadership and /

aligned policy for

/ catheter use \\\7<{ S3 Staff training, with feedback on ‘

observed protocol compliance

‘ /l S4 Insert catheters only for

| appropriate indications

/ - Pprop! v

P2 Eliminate
Reducelcetlessonaitd gl catesy 7\’**—| S5 Consider alternative methods |
urinary tract infections by insertions
50% in one year \\

$S6 Minimize use of catheters for

\\ \ patients at risk for infections ‘
\ M2

\ \ P3 Reliable compliance S7 Remove when no longer require

with catheter insertion Insertion Bundle:
protocol \ AHand Hygiene
\ ~| S8 Insertion only by trained staff | o

EE
@

B Sterile gloves, materials
C Aseptic insertion
- - 1 M5 D Unobstructed flow
$S9 Standard insertion procedure T

Maintenance Bundle:

P4 Reliable compliance - $10 Daily assessment of need, ‘
— removal at earliest opportunit A Tamper seal intact
with catheter <<\ PP y DI RED
\

maintenance protocol

C Hand hygiene

N D Meatal hygiene
\\1 S11 Standard cleaning and il E Disposal & clean container
M6

naiienancopiocediig F Maintain unobstructed flow
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CAUTI Measures

Desired Direction of

Measure Type Driver Change
M1 Percent of patients with Process S4 Insert catheters only for Increase
appropriate catheter appropriate indications
placements
M2 Average catheter duration | Process S7 Remove when no longer Decrease
required
M4 CAUTIs per 1000 patient Outcome N/A Decrease
days
M3 Count of CAUTIs Outcome N/A Decrease
M4 (alternate) Catheter days | Outcome N/A Increase
between CAUTI events
M5 Percent of catheter Process S9 Standard insertion Increase
insertions with all procedure

insertion bundle elements
in compliance

M

(o))

Percent of catheter Process S11Standard cleaning and Increase
placements with all maintenance procedure
maintenance bundle

elements in compliance

CAUTI Reduction Measures 38

Denominators Numerators Measures

D1 Count of patients with
catheters in situ in measurement |——__
month

N1 Count of patients M1 Percent of patients
meeting criteria for ———>| with appropriate
catheter insertion catheter placements

L D3, N2 Sum of M2 Average catheter
days with duration

catheters in situ

M4 CAUTIs per 1000
patient days

N3, M3 Count of CAUTIs
in measurement month

M4 (alternate) Catheter
days between CAUTI
events

5 § N4 Count of catheter
D2 Count of catheters inserted in . . .
insertions with all

measurement month f ; —1_| insertions with all
insertion bundle

X . insertion bundle
elements in compliance K .
elements in compliance

M5 Percent of catheter

N5 Count of catheters M6 Percent of catheter
with all maintenance insertions with all
bundle elements in maintenance bundle
compliance elements in compliance

- A
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Exercise

Case Discussion

Do you have questions or issues about the CAUTI
measure tree?

Discuss and resolve. If you get ‘stuck’, raise the
question to the group.
Own Project Discussion

Based on your own driver diagram, identify the
outcome and key process measures you will need (1
outcome, no more than 4 process)

Be sure your process measures are linked to drivers.
Sketch a measure tree for your key measures.

19



