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Introduction

* Learning Objectives

= Develop a conceptual model quality and performance
measurement

e Structural and management measures
e Process measures
e Qutcome measurement

= Using structures/processes/outcomes in continuous
qguality improvement




All performance measurement begins with
the triad

Environment/context
Quality management practices

Structure Process

Donabedian A. Evaluating the quality of medical care. Milbank
Mem Fund Q. 1966;44(3):Suppl:166-206.




Factors influencing outcomes of
care

Donabedian A. JAMA 1988:260:1743-8
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Quality and Safety measurement
can be divided similarly

e Structurally-focused models:
= |Leapfrog

e Process-focused models:
= Hospital targeted: Surgical Care Improvement project

= Physican targeted: Physician Quality Reporting Initiative

e Qutcome-focused models:
= VA and private sector Surgical Quality Improvement Programs




Structure

Beds
Availability of testing on site

Teaching hospital
Number of providers




Structure and management factors

e Four important domains in management
Strategic
Cultural
Technical
Structural

Shortell SM, Bennett CL, Byck GR. Assessing the impact of continuous quality improvement on
clinical practice: what it will take to accelerate progress. Milbank Q. 1998;76(4):593-624, 510.




Management factors required for

quality improvement
e Strategic:

" |s there understanding about the processes and conditions
that are most important to the organization?

e Cultural

= Beliefs, values, norms, and behaviors in the organization
which inhibit/support Ql work

" |ncreasing interest in ‘accountability’, in context of
individual report cards, incentives




Management factors required for
quality improvement

e Technical

" Training : Do people have skills necessary to carry out Ql
efforts?

" |nformation support: Do people have the information
required to manage quality?

e Structural

= Are mechanisms which facilitate learning/dissemination of
‘learning’ available




DDx of quality problems

* No results on anything important

« Small, temporary impact with
backsliding

* ‘Not how things are done’

* No one notices that change is
happening, good or bad

* Frustration/false starts

* Inability to capture learning and
spread throughout organization

e Desired state

Shortell SM, Bennett CL, Byck GR. Assessing the impact of continuous quality improvement on
clinical practice: what it will take to accelerate progress. Milbank Q. 1998;76(4):593-624, 510.




Structure of care initiatives

e Leapfrog group
" Purchaser-catalyzed organization founded 1998

= Collected and reported hospital data in 2001
" Encourages change through public reports and purchasers

= 4 Leaps
e Computer Physician Order Entry (CPOE):
e Evidence-Based Hospital Referral (EHR):

e |CU Physician Staffing (IPS): Staffing ICUs with doctors
who have special training in critical care medicine

e Leapfrog Safe Practices Score: based on NQF measures




2008 Leapfrog survey

e Leap 1: Computerized Order entry

e Leap 2: Evidence-based referral volumes
Report — volumes of cases
Some estimates of case-mix
Geometric mean length of stay
Mortality (if publicly reported)




Leapfrog 2008

Safe Practice

Creating and Sustaining a Culture of Safety
Element 1: Leadership Structures and Systems
Element 2: Culture Measurement for Performance
Element 3: Teamwork Training and Skill Building

Element 4: Identification and Mitigation of Risks and Hazards
Informed Consent

Life Sustaining Treatment
Nursing Workforce




Leapfrog 2008

Safe Practice

Communication of Critical Information

Labeling of Diagnostic Studies

Discharge Systems

Medication Reconciliation

Prevention of Aspiration and Ventilator Associated Pneumonia 2

Central Venous Catheter Related Bloodstream Infection Prevention 2

Hand Hygiene
DVT/VTE Prevention P

Anticoagulation Therapy P




Leapfrog 2001 and 2008

e Transition from primarily structural measures to
more process focus — Why?
1. Some measures hard to implement due to resource
limitations
e (losed ICU — national intensivist shortage
e CPOE

2. Some goals hard to achieve because of secular trends
In CABG, national rates of the procedure are falling

Effects of volume are being subsumed by other national
initiatives




Leapfrog and outcomes

e Full adoption of Leapfrog measures associated with
lower mortality in AMI
" Independent hospitals less likely to have full adoption

= No data regarding specialty hospitals or outcomes of
orthopaedic surgery

Jha A, Jt Comm J Qual Patient Saf. 2008 Jun;34(6):318-25.
Ford, Health Care Manage Rev. 2008 Jan-Mar;33(1):13-20




Big problem:
How do you measure structure?

e Site visits

e Voluntary surveys

= Of which people? Patients? Physicians on the front line?
Executives? Mystery shoppers?




Process-focused performance
measurement

e General criteria for an optimal process measure
= Must target a common condition
= Measureable
= Definable ‘optimal’ patient population
= Requires evidence linking process to improved outcome

e Advantages:

= Generally, processes are more common than outcomes =2
statistical advantages

= Provide a clear performance target for clinicians
= No need for risk adjustment once optimal patients defined

Uizr




Process-focused performance
measurement

e Disadvantages

Medications, devices generally preferred process targets

Documented practices or interpersonal/contextual factors
less so

‘Tyranny of the RCT’
Focus on only a few diseases, patient populations




Process of care initiatives

e Surgical Care Improvement Project

= Grew out of the Oklahoma Medicare PRO in the late 90’s,
focused initially on surgical infection prevention.

= Voluntary public reporting 2002-3
= Medicare 2% withold for non-participation in 2004




SCIP

e Measures relevant to orthopaedic surgery
= Appropriate drug choice
= Antibiotics within 1 hour of incision
= Discontinuation in 24 hours
= \VVTE prevention practices
e Appropriate orders written
e Appropriate therapy received in timely fashion




Shortcomings of process measures

SCIP

" Few data, as yet, to prove that adherence to the measures
is associated with improved outcomes in any surgery

= Growing thinking that even process measures need risk
adjustment

" |simprovement in process adherence measures
documentation change or actual care delivery change?




Measuring processes

e Where do you collect process measures from?

" |s process measurement documentation measurement, or
practice change?




Shortcomings of process measures

SCIP

= Ceiling effects
e What do we do when everyone is at 100%?
e Weighting schemes to incent continued excellence
e ‘All or none’ measurement

e Only ‘adherent’ if all quality measures met




Should quality be an all or none proposition?
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Auerbach A, Ann Intern Med.2009;151.




Public reporting : Does it improve care?

Systematic Review: The Evidence That Publishing Patient Care
Performance Data Improves Quality of Care

Constance H. Fung, MD, MSHS; Yee-Wei Lim, MD, PhD; Soeren Mattke, MD, DSc; Cheryl Damberg PhD; and Paul G. Shekelle, MD, PhD
Ann Intern Med.2008;148:111-123.

e 45 papers reviewed, 27 since 1999
Few (or no) studies examining impact of reporting on patient
or provider level
= Receipt of care processes
= Qutcomes

When data are reported, moderate effect at system (care plan,
hospital level)

In case of NY CABG reporting — shift towards fewer high-risk cases
being performed

No data about how public reporting influences the quality structure per
se




Does paying for performance improve care?

« Natural experiment of 255
hospitals in P4P matched
to 406 control hospitals

Peter K. Lindenauer, M.D., M.Sc., Denise Remus, Ph.D., R.N.,

HOSpIta|S in the top decile Sheila Roman, M.D., M.P.H., Michael B. Rothberg, M.D., M.P.H.,
. Evan M. Benjamin, M.D., Allen Ma, Ph.D., and Dale W. Bratzler, D.O., M.P.H
on a composite measure of
quality for a given year N Engl J Med 2007;356:486-96.
0 o 3
recelved a 2 /0 bonus In Table 1. Quality Measures Shared by the Hospital Quality Alliance and Hospital Quality Incentive Demonstration.®
addition to the usual [OPR—T—
0 Percantage of patients who were given aspirinonamival
reim b urseme nt rate . centage of patients who were given an ACE irhibitor or ARB for leftventricular systolic dysfunction
+ Hospitals in the second decle etk
recelved a 1% bonus centage of patients or whom a betablockerwas prescribed at discharge

Public Reporting and Pay for Performance
in Hospital Quality Improvement

Heart failure

BO NnUSes ave raged $7 1 ’ 960 Percantage of patients who were azseszed forle® ventricular function
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Percantage of patients who were azseszed and given pneumococcal vaccination
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Figure 1. Improvement in Composite Process Measures among Hospitals Engaged in Both Pay for Performance and Public Reporting
and Those Engaged Only in Public Reporting.

In an analysis matched % rhospital characseristics, pay for parformance was associated with improvements in compoesite process mea-
sures ranging from 4.1 to 5.2% over 2years. including thosze in four key areas: acute myocardial infarction (Panel &), heart failure (Pane| B)
preumonia (Panel C), and a composite of 10 measures (Panel D). The performance rate is the percentage of patients who were given
the specified care for the condition. Q denctes quarter.




Do process measures need risk
adjustment?

e Accounting for factors outside the site’s (or
provider’s) control may be important
" Proportion of patients whose first HGBA1C is elevated

= Proportion of patients with morbid obesity
®" This is somewhat controversial

= |mportant caveat: Risk adjustment should not adjust away
gaps related to disparities in care (e.g. gender, age, race)




Outcomes focused initiatives

Northern New England Cardiovascular Cooperative
Society of Thoracic Surgeons

Vermont Oxford Neonatal Networks

ACC PCI registries

VA NSQIP
Private Sector NSQIP




Common elements

Collection of clinical risk adjustment and outcomes
data via chart abstraction
= NSQIP - via nurses

Robust risk adjustment and benchmarking

Some collaborative function via central steering
group and regional or site directors

Implicit or explicit agreements to undertake site
visits or audits of outliers




VA NSQIP

e Marked reduction in mortality for commonly
performed procedures in the VA
= QOverall mortality fell from 3% in 1995 to 1% in 2005
= Consistent themes of high performers:

e Protocols, pathways, and guidelines with emphasis on
standardization

e |nterdisciplinary focus on systems improvement




VA NSQIP

e Not just data:

= Annual reports from all participants, attendance in all
group activities

= PRN reports from sites in upper 20% of mortality (worse
mortality)

= Mandatory site visits to worst performers (upper 5%)

= Aggressive efforts to identify poor performing physicians




Caveats of outcomes models

e VA NSQIP — provision of risk adjusted outcomes data
may not be entirely responsible
= Secular trends likely played a large role
e CPOE implemented
e Closure of lots of smaller hospitals




Caveats of outcomes models

e Risk adjustment mandatory

e Costly to collect data
= NSQIP (private sector) — about $40-50/case

e Low event rates limit power

= 2005 data suggest that <60% of hospitals did enough CABG
to provide good sample size to compare mortality




Advantages

High face validity
Truly the ‘end product’
Culturally concordant

Often contain specialty-specific complications

= Few (?none?) collect information of potential relevance to
musculoskeletal disorders, such as pain, functional status




Quality measurement and CQ|

e Core elements are

= Focus on customer satisfaction and End Results
(outcomes)

e Patients, payors, community, society.

* |[n healthcare, this focus may include clinical outcomes,
care processes etc.




General characteristics of CQl

e Core elements of CQl
= Data analysis
= ‘Systems thinking’

e While analyzing separate parts of a process, the
relationships among them are kept in mind.

e Also means that the system's processes are considered
a more likely cause of problems than are individuals

= Benchmarking ones performance against others to identify
best practices.

= |dentifying and eliminating variation




General characteristics of CQl

e Core elements of CQl

= Team approach

e CQl's premise is that teams are better able than
individuals to analyze processes fully.

* The main features of the CQl team approach are
support from management, worker involvement, and
the removal of artificial work boundaries.




The father of most of modern Ql

Demings 14 Principles of a quality-focused
organization.

Create constancy of purpose.

Adopt the new philosophy

Stop depending on inspections to achieve
quality

Cease doing business on basis of price alone

Improve constantly and forever the system of
production and service

Institute training on the job
Institute leadership

Drive out fear so that everyone may work
effectively

Break down barriers between departments
. Eliminate slogans, exhortations and targets
. Eliminate numerical quotas
. Allow pride in workmanship
. Institute a program of self-improvement.

. Put everybody in the company to work to
accomplish the transformation.




PDSA = Plan Do Study Act

e ‘Small tests of change’
Developing a plan to test the change (Plan)
Carrying out the test (Do)
Observing and learning from the consequences (Study)

Determining what modifications should be made to the
test (Act).




PDSA = Plan Do Study Act

Nearly ubiquitous in healthcare quality
Improvement

Learning between cycles is often inductive and
based on team impressions




The PDSA shortcoming

In the context of collaboratives, PDSA alone is
unlikely to provide real benefit (1-2)

However, PDSA with benchmarking efforts (e.g. with
audit-feedback of performance) may produce
improvement (3).

Landon BE, Wilson IB, Mclnnes K, et al. Effects of a quality improvement collaborative on the outcome of care of patients with HIV
infection: the EQHIV study. Ann Intern Med. Jun 1 2004,;140(11):887-896.

Homer CJ, Forbes P, Horvitz L, Peterson LE, Wypij D, Heinrich P. Impact of a quality improvement program on care and outcomes for
children with asthma. Arch Pediatr Adolesc Med. May 2005;159(5):464-469.

Ferguson TB, Jr., Peterson ED, Coombs LP, et al. Use of continuous quality improvement to increase use of process measures in patients
undergoing coronary artery bypass graft surgery: a randomized controlled trial. JAMA. Jul 2 2003,290(1):49-56.




Six Sigma

e Business management strategy, originally developed
by Motorola, but now marketed by others, that
seeks to identify and remove the causes of defects
and errors.

= The term "Six Sigma" derives from a field of statistics

known as process capability studies, where the ‘six’ refers
to 6 standard deviations below current mean.

" Processes that operate with "six sigma quality" produce
defect levels below 3.4 defects per (one) million
opportunities
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Six Sigma

A clear focus on achieving measurable and quantifiable
financial (or clinical) returns

An increased emphasis on strong and passionate
management leadership and support.

Special infrastructure of "Champions"”, "Master Black Belts",
"Black Belts" etc. to lead and implement Six Sigma

A commitment to making decisions on the basis of verifiable
data, rather than assumptions and guesswork




Sound familiar?

e DMAIC

Define process improvement goals that are consistent with
customer demands and the enterprise strategy

Measure key aspects of the current process and collect
relevant data

Analyze the data to verify cause-and-effect relationships.

Improve or optimize the process based upon data analysis

Control to ensure that any deviations from target are
corrected before they result in defects.



The other key feature of six sigma

e Data and stats heavy
"Homogeneity of variance/ANOVA
=Business process mapping
"Pick chart
=Regression analysis
="Taguchi methods
=Statistical process control




Statistical process control

e |n order to get to 60 (sigma) you must track your
targets over time

® Process charts over time without ‘control bars’ are ‘Run
Charts’

» |f they include confidence limits =» Statistical process
control




Statistical process control

Outliers trigger
additional evaluation

UCL = 10.860

AVAW \/A‘b Center line = 10.058

LCL = 9.256
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Pareto charts

Pareto Chart of Late Arrivals by Reported Cause

*What are the largest issues facing our team
or business?

*What 20% of sources are causing 80% of the
problems (the 80/20 rule)?

*Where should we focus our efforts to achieve
the greatest improvements?

n.-—J

Traffic Child care Public Weather Overslept Emergency
transportation




How do you determine ‘contributing causes’?

e |n 6S context, the group does (using data)

e |n informal Ql reviews, the group does (often with
anecdote, observation)

e Note:
= Contributing causes can be Processes or Structures
= Spawn mini-CQl projects




The Contributing Cause Conundrum

e 2 physicians can rarely agree on a contributing cause
of an outcome

e Likelihood of finding a contributing cause is related
to whether or not the reviewers know a bad
outcome (e.g. death, malpractice suit) resulted

e Hofer, Hayward Annals 2001




Emerging approaches in
contributing causes

e Nested case control model for matching patients

1 with target event/outcome/quality gap

2-4 without problem but same likelihood of having event/
outcome/gap

Sound familiar?

Use structured (explicit) review for known risk factors

Or — qualitative reviews/mixed methods to develop an
evaluative framework

Silber, Rosenbaum Biostatistics 2:217-232 (2001)



Summary

e National quality and safety initiatives are increasingly
combining structural, process, and outcomes
measures as approaches to compel change




4 legs of the effective improvement stool

Aligning strategic & quality
goals

Information systems,
audit and feedback

Educating and
modifying care culture

Production-line and
system change




