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DEVELOPING AND IMPLE MENTING A PRACTICAL MODEL OF REAL -
TIME, REDESIGN AND PROBLEM SOLVING FOR FRONT-LINE HEALTHCARE

PROFESSIONALS

Diane C. FrndakPhD., MBA, PA-C

University of Pittsburgh, 2008

This research develops and implements a practical model ofimealredesign and
problem solving for front line healthcare professionals using systems thinking methodologies.
Healthcare quality, safety and service issues have beemla@lmented and laented, calling
into question the current approaches for addressing these issues. The work environment for
healthcare professionals has become overburdened with time pressure, workarounds, waste, and
failure to learnfrom the small events which occur onfi@quent basis at the frehibe.
Desensitization may occur until sentinel evestenulate anorganizational reaction. Other
industries have developed system engineering methodologies, including the Toyota production
system, theory of constraintsx sigma and others, to address manufacturing quality, service and
safety issues. Many of these concepts were developed within the context of a linear
manufacturing environment, -lwinédo sy uteixaes n alf
Healthcare realitysi considered more complex and requires adaptive approaches, suggesting

modifications based otomplex adaptive systems theory may be necessary.



The development of the modalolved based on key systems thinking principles adapted
to meet the needsf the healthcare experience aintroduced to frortine healthcare workers
using online problem solving. This research includes 4#t@ak understanding of what is
working or not working in the current condition as it occurs, the ideas of the stafptove the
patient experience, including as$etsed problersolving and introduction of system thinking
and design principles using ideas from various systems engineering methodologies in a
healthcare worker friendly way. The research focuses on thesystgms of the organization
(or clinical microsystem) and ability of front line teams to redesign processes-timealsing
rapid cycle miniexperiments and the results of the redesign.

Using case study and action research design, the researchearthly experiens®f an
intact work group of a clinical microsystem to test the implementation of a model, labeled an
Excellence Makeover. The researcher acts as a partidpaetver of the emergent experience
and solutions from the staff. The modell then be analyzed and additional refinements will be

suggested for additional research.
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1.0 INTRODUCTION

1.1 BACKGROUND

1.1.1 Healthcare quality is a problem

Healthcare quality has become increasingly criticized and many are frustrated with the rate of
progress in healthcare improveméBerwick, 2002) In 1999, the Institute of Medicine (IOM)
issued a often-cited report To Err is Humad Building a Safer Healthcare Systemantifying
the number of deaths because of medical errors at 98,000 pdMgesiicine, 1999; Kohn LT,
1999) The riskof iatrogenic injury to patients in acute hospitals has been reported &% 4
(Vincent, TaylorAdams and Stanhope, 1998) An American observationatudy found that
45% of patients experienced somedical mismanagemeand 17% suffered events that led to a
longer hospital stay omore serious probleméndrews LB, 1997) In a survey in 1997,
reported in theAmerican Journal of Nurses87% of RNs would not recommend a family
member receive care in their hospitals, and while almost 15% would rate the quadirg @it c
their facilities as poor or very poor, only 10% would rate the care as excgiiest, 1997)
According to Paul Barach, underreporting of adverse ew&ststimated to range from 56096%
which exceeds the number of deaths and injuries from nastdrair crashes, suicides, falls,

poisonings, and drownings together annuéBgrach and Small, 2000)As articulated in the


http://www.iom.edu/view.asp?id=5575

United Kingdomdés National Health Service (NHS
defect rate of 45% in technical quality of US care, led them to conclude it wiaslyrihat

clinical processes can improve until the basic processes are redd8&iguad et al., 2005)

1.1.2 Work systems and frontline workers are overwhelmed vith problems, which lead

to workarounds

The hospital work systems which fail frequently impact the time available for the pa@em
studydemonstrate the average nurse spends betweed®% of her time on direct patient care,
10-25% of her time hunting for other staff members, facing 43 interruptions during a 10 hour
shift with 10 of these interruptions occurring when necessary materials, equipnpeEnsannel

are not availabléTucker, 2006) Healthcare workers become used to workaroy8gear and
Schmidhofer, 2005; Tucker and Edmondson, 2003; Spear, 2005; Thompson DN, 2003)
Accordi ng t o,Hzsdemt ofthe JOidt Cemaission on Accreditation of Healthcare
Organizations in a personal conversation with Eugene Litvak of Boston Wiyyenurse
overloading leads to 24% of all sentinel events and when the level of training is limited, nurse
overloading leads to 70% of sentinel eve(itgvak, 2004) Workarounds create additional
complexity, waste,and further distracthealthcare professionaliom the patient experience and

result inoverburdeningof staff.

1.1.3 Errors aredue toprocess and system design

Chai ken and Hol mguest, Lucian Leape and ot he

defects in processes, not the unpredictability of human error. In fact, human error is quite



predictable and should be expecteaa a | | pChakeneasdHelmquiest, 2003)As Leape
argues fA[Error s] result from defects in the
careful, competent, caring physicians and nurses to make mistakes that are oftdareot dif

from the simple mistakes people make every day, but which can have devastating consequences

f or p @ eapee20@QBsChaiken and Holmquest recommehdt all processes be redesigned

to be less complex because intuitively the more complex the process, the more likely that an
error wil |l occur . nAl so, it is intuitive that

complex than processes withe w e r (GhaikerpasdoHolmquest, 2003)

1.1.4 Complexity leads to errors

Complexity if not properly handled leads to healthcare errors which can harm patients.

According to Thomas NolafNolan, 2000)

Complexity causes errors. Researchers who have studied this relationship have developed
operationatlefinitions of complexity of a tasksing measures that includggeps in the
task, number of choices, duration of execution, informat@mmnent, and patterns of
intervening, distracting tasks. Theseasures provide a convenient list of factors to
consider whesimplifying individual task®r multitaskprocesses. However, many
sources of complexity are readiBmoved. Leape provides some examples of a
complexity inducingproliferation of choices resulting from personal preference. These
include northerapeutic differences in drug dosed imes ofdministration, different
locations for resuscitation equipmemt different units, and different methods for the
same surgicalressings. Complexity is also reduced by eliminating detaigsing
information, and other defectsaperations.

1.1.5 Small errors or failures can lead to big quality problems

Small errors, or failures, can cascade into the sentinel events as described by James Reason, a

psychologist from the United KingdofiReason, 2000) Essenti al to the 1|o



understanding of errors is the division between two approaches: the person approach (where we
blame the person) and the system approach (where we understand the system in which the error
occurred). He states At he batéumans are fallible and i n t
errors are to be expected, even in the best organizations. Errors are seen as consequences rather
than causes, having their origins not so muc
systemic factors. These includea traps in the workplace and the organizational processes that

gi ve r i s(Reasbm2000h e mo

Hazards

Losses

The Swiss chezse model of how defences, barriers, and safeguards
may be penetrated by an accident frajectory

Figure 1. Swiss Cheese Model
(Reason, 2000)

Reason describes the system as slices of Swiss cheese thdéfessive layers that continually
opening, shutting, and shifting their location. In most situations, the presence of one hole does
not cause an error because the catching of the error in the next layer of the Swiss cheese.
However, the holes will tendbtline up through coincidence and the trajectory of an accident
occurs when active failures and latent failures in the system occur. Active failures are the unsafe
acts committed by people who are in direct contact with the patient or system. They take a

variety of forms: slips, lapses, fumbles, mistakes, and procedural violations. Latent conditions



allowed ly top level management (such as delays or methods in responding to problems)

(Reason, 2000)

1.1.6 Complex adaptive systems simple rules recommead by the IOM

Another Institute of Medicine (IOM) report dealing with healthcare quality, Crossing the Quality
Chasm: A New Healthcare System for the 21st Century, followed in 2001 and lamented the
continued poor state of the healthcare systemin medtiegt pat i ent sd or t he he
needs. In Crossing the Quality Chasm, the committee noted the framework for understanding
complex adaptive systems which has been developing recently and used it as a guide for

formul ating its (CGiesang thel Qualify Chasn2001a rirgumderstanding

complex adaptive systems it has been discovered that these systems follow gliespleSome

of the elements of complex organizational systems, such as healthcare, according to Paul Plsek,
in Appendix B of Crossing the Quality Chasm, include adaptable elements, simple rules that are
locally applied, nonlinearity (meaning small changas have big effects), emergency behavior
where constant creativity is a natural state of the system, not predictable in detail, inherent order
even without central control, context and embeddedness such as systems within the system and
co-evolution whereconstant tension, balance, paradox, uncertainly and even anxiety are healthy

(Crossing the Quality Chasra001)

The committee olihed specific recommendations to the nation for the new healthcare
system using 6 aims:

e Safe avoiding injuries to patients from the care that is intended to help

them.

¢ Effective providing services based on scientific knowledge to all who

5



could benét, and refraining from providing services to those not likely to benefit.
¢ Patientcentered providing care that is respectful of and responsive to individual
patient preferences, needs, and values, and ensuring that patient values
guide all clinical deisions.
e Timely reducing waits and sometimes harmful delays for both those who
receive and those who give care.
e Efficient avoiding waste, including waste of equipment, supplies, ideas,
and energy.
¢ Equitable providing care that does not varygnality because of personal
characteristics such as gender, ethnicity, geographic location, and socioeconomic
status.
The Institute of Medicine approach developed ten simple rules for healtbcackieve
the characteristics of qualif)ohn LT, 1999)

1. Continuous healing relationships

2. Customization

3. Patient control

4. Shared information

5. Evidencebased decisiomimaking

6. Safety as a system property

7. Transparency

8. Anticipation of needs

9. Continuous decrease in waste

10. Cooperation among clinicians



1.1.7 System design principles could lead to improvement

Although the reports from the Institute edicine were widely cited and many responded to the

call to action, a followup report five years later suggested that very little progress has been made

from the first report to the presefWachter, 2004) Wachter identified four main forces limiting

progress. The first foros a flawed mental model and collective inattention which he describes

as lacking a dAtradition of s y-slabiliyorganibatonk i ng o
and the cost of complexity. Since most doctors and nurses were working hard capatefats

(especially in light of the evencreasing complexity), many came to think of medical errors as

the unavoidable collateral damage of a heroic, 4égih war they otherwise seemed to be

wi n n (Wadcht@r, 2004)This is a type of desensitizing the staff or normalizimgdeviation.

Jerome H. Grossman, senior fellow and director of the Health Care Delivery Policy
Program, Harvard University, Cambridge, Mass wheclkaired an Institute of Medicine and
National Academy of Engineering committee, concluded that healtixcatdl deeply mired in
crises related to safety, quality, cost, and access that pose serious threats to the health and
welfare of many Americang'Building a Better Delivery System: A New Engineering/Health
Care Partnership,” 2005) This IOM report also suggests that "colieetinattention” has led to
deaths, ineffetiveness and inefficiency (calculated at a +hallion dollars wasted annually),
progressively increasing costs and even the impact of 43 million people being uninsured
("Building a Better Delivery System: A New Engineering/Health Care Partnership,".2003@
summary suggests that the U.S. health care industrjilme gl ect ed engineer i ng
technologies that have revolutionized quality, productivity, and performance in many other
i n d u s(tBuildirgy @ Beiter Delivery System: A New Engineering/Health Care Partnership,"

2005) According to tlis IOM report



We can summarize what we learned through direct obsenaitloow frontline
caregivers do their work:

e Most hospitals have evolved complex work systems that conspire against
defectfree health care.

e Caregivers have come up with Awork aro
approaches to solving problems. Frontline workped a significant fraction
of their time doing nonvaluadded work caused by fundamental failures in
the design of work systems.

e The delivery of patiententered care by nurses and other frontline caregivers
is limited under current work systems designs.

e Systems approaches perfected by indust
appear to provide useful models for improving health care work systems.

1.1.8 Front-line workers need to be part of the solution

The Institute of Medicine suggests these fiomg workers be more involved in decisionaking
and the design of work processes and work flow. PoskEbljyescalesolutions in policy and
technology may not improve the situation and may actually make it worse; instead of a billion

dollar solution, healthcameeds a billion $1 solutior{f€rossing the Quality Chasra001)

According to Crossing the Quality Chasm:

Redesign may wetthallenge existing practices, data structures, roles, and

management practices, and it results in continuing change. It involves

conceptualizing, mapping, testing, refining, and continuing to improve the many
processes of health care. Redesign aimedaténa si ng an or gani zat
responding to changing demand may be accomplished through a variety of

approaches, such as simplifying, standardizing, reducing waste, and implementing
methods of continuous floyCrossing the Quality Chasra001)

This research seeks to provide some early practical examples of how healthcare can apply some
of these systems thinking methodologies,ngscomplex adaptive systems theory and the

expertise of the front line staff to redesign and problem solve towards achieving the IOM aims.



1.2 PROBLEM STATEMENT

How can healthcare be redesigned in real time by-linatteams to create a positive experience
for patients and staff and result in achieving the IOM goals of safe, effective, timely, patient

centered, efficient, and equitable care?

1.3 RESEARCH OBJECTIVE

Many have described the healthcare system as complex and difficult to redesign because of its
comgexity. Many times healthcare workers are called upon to become heroes to compensate for
broken or poorly designed processes. Has healthcare missed the implementation adaptations
necessary for organizational transformation? Can we develop a modehdhales systems
thinking that works for the current healthcare culture and is practical for front line staff and
leaders? Although manufacturing environmegéserally lave progressed from an inspection
model of quality, much of healthcare quality remaimghe era of post process apdsterror
analysisusing remote feedbackn contrast toimmediate feedback and process adjustmaats
recommended in some manufacturing environments.

The difference between retiine problem solving and system redesign &adlitional
problem solving culture will be explored.  Most current rapid cycle process improvement has
beenis characterized bgn offline teamg u i d e dolarbdg-checkadio cycle which last weeks
or months. This research will instead focus on atlira reattime problem solving method
which integrateddeas of the frontine workers. Much has been written about the quality crisis

but the literature about practical approaches and solutions is spensestudyfocuseson the



methodologies of imgimenting quality improvement techniques rather twmulating broad
policy or technology solutions.
The goalof this studyis to proposea practical model for healthcare redesigrativance
the I nstitute of Me di c i n e 0daientgeoteréds effiment, asda f e ,

equitable care.
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2.0 BACKGROUND AND LITER ATURE REVIEW LEADING TO THE

DEVELOPMENT OF THE EXCELLENCE MAKEOVER MODEL

2.1 HISTORICAL BACKGROUN D OF THE PROBLEM ARE A

Why have system engineering concepts not already transformed the healthcare industry?
According to the IOMreport, ("Building a Better Delivery System: A New Engineering/Health
Care Partnership,” 200%5ealth care professionals often fail to recognize they tre part of a

larger system. Mst engineering professials also have a limited understanding of the complex
challenges involved in health car€'Building a Better Delivery System: A New
Engineering/Health Care Partnership,” 200Bpwever,part of the answer lies in the traditional
approaches to healthcare quality. According to Grossman, "Unfortunately, the health care
sydem has been very slow to embrace engineering tools and clinical information technologies
that could transform it from an underperforming conglomerate of independent entities into a
high-performance system.("Building a Better Delivery System: A New Engineering/Health
Care Partnership,"” 2005)According to the press lease from the National Academies Press
(July 20, 2005) "systemsengineering tools," developed for the design, analysis, and control of
complex systems have been used by many industries to improve the safety and quality of
products and services and to Bwproduction costs. It states these same tools, in certain

circumstances, have been shown to improve the quality and efficiency of health care. If adapted
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and widely adopted, they could help deliver care that is safe, effective, timely, efficient,
equitalbe, and patiententered- the six "quality aims" envisioned in a landmark report by the

Institute of MedicingCrossing the Quality Gtsm 2001)

2.2  ANALYSIS AND SUMMARY OF CURRENT KNOWLEDGE AND THEORY

RELEVANT TO THE PROB LEM

There remain several conceptual frameworks embedded in the problem and potential solutions
which will provide the organization of the review and analysis of cukmmivledge and theory.

First, we will explore and analyze the current approach to healthcare quality in most
United States hospitals (section 2.2.1) which will provide a foundation to discuss alternatives.
In 2.2.2 we will describe some of the expecdem#n fr om t he United Kingdo
Service (NHS) Modernization experience and learnings applying ideas from systems thinking
which includes clinical microsystems, lean, theory of constraints and complexity science.

Included in section 2.2.3 Alteatives from other Industries, we will briefly describe six
organizational approaches defined by the American Society of Quality (AB@3¥saciation of
professionals with quality responsibilities. These approaches include the Baldrige award, ISO
9000, benchmarking, the Toyota production syst@RS) theory of constraint6TOC), andsix
Sigma. A studyof the approaches dhree automobile companies to problem solving will be
provided to demonstrate the continuofrapproaches within thimanufacturingndustry and the
applicationsfrom aviation science will be described. The purpose of section 2.2.3dttay

the landscape of current quality approaches as a foundation for future discussion.
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Research from Dartmouth about clinical microsystems \eilifbroduced in section 2.2.4
which provides insight into the focus at the point of care (POC). The section on classical
systems thinking provides an introduction of systems, complexity thinking and learning
organizations (section 2.2.5%ection 2.2.6 gplores systems thinking concepts which go beyond
a problem focused or defiditased approach to an asbased approach such as appreciative
inquiry and positive deviance.

The purpose is to build the case for the logic ofEkeellence Makeoveviodel which is
the foundation for this study In Section 2.2.7 the researcher will combine and analyze the
multiple process improvement methods which will beorporated into theExcellence
Makeover Model In section 2.2.7, we wilteview the literature, the@tical perspectiveand
rationale for the study. The theory behind the research is importantiseeda provides
justification for further adaptinghe conceptfor the Toyota production systemRS), theory of
constraints TOC), and othesystems thinkingrom a manufacturing environment to a healthcare
environment framework The complexity of healthcare is a barrier in implementing these
manufacturing concepts so combining the complex adaptive systeitedisis a fresh approach
necessary for effectivbealthcare quality improvement. This literature search will introduce
each concept and provide the foundaofgulity of

in healthcaren section 2.3.

2.2.1 Traditional Approaches in Healthcare Quality

t

h

Qualtyha been defined by the u.s. Office of Tec

the processes of care increases the probability of outcomes desired by the patient, and reduces

the probability of undesired outcomes, given the state of medical knavi#dgLaughlin and
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Kalunzy, 2004) Currentapproacheto addresshe welldocumented healthcare quality issbgs

a state or Federalgencyor by accreditatiorbodiescontinue to emphasize the discovery and

reporting to outside groups of errors or near misses. xamngle, the Patient Safety Biljgned

on July 28, 200%encourages linicians to report anonymously medical errors which will be

collected into dataases and analyzed for insights to reduce ef(iKushar and CarseiMartin,

2005) Wachter call s t hireportingshseemsAc hi | | esdé6 heel o
The flawed notion that reporting has any intrinsic value in and of itself. The

problem is not limited to government reporting systems but is also seen within
hospitals, where a growing number of incident reports is often taken asievide

t hat safety is improving (that s, t he
although there iIs no persuasi(Wahteevi de nc
2004)

The Joint Commission of Accreditation of Healthcare Organizations accredits more than
15,000 health care organizations and programs in the United States. Each healthcare
organization voluntarily elects to seek accreditation through this independesigr-pobfit
organization. The Joint Commi ssion «atngi der s
and accrediting body in health <care. o The
compliance with published standards and annually reviedsipdates those standards including
national patient safety goals. Most recently the Joint Commission went from a scheduled site
visit which primarily focused on policies and procedure availability and completeness to an
unannounced tracer methodologihe tracer methodology focuses on the implementation of the
policies and procedures on specific patients. Organizations who seek Joint Commission
accreditation have a three year review cycle and contribute data to Joint Commission which is
made availabléo the public("Joint Commission on Accreditation of Healdre Organizations,"

2005) Traditionally intense preparation for these site visits occurs in most hospitals to assure
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that policy manualsare upto-date and staffrae knowl edge and able to
qguestions.  Joint Commission has recognizethe intense preparation that healthcare
organizations have embarked upon when a planned site visit is to take place.

Most of the approachesuch as the Joint Commission and regulatory agendes,
healthcare management employ the rational planning m@leuberman and Zimmerman,

2002) The rational planning model includes planning, organizing, staffing, directing,
coordinating, reporting and budgeting. Managers in the rational planning model are expected to
contrd the organization in some waye.g., byreducing errors. Hospitals approach quality from

an inspection perspective through data reporting of errors and quality metrics. Many of these
metrics are unknown to the public, although increasing pressure is being made to provide public
report cardsd insurers and consumers. The traditional focus on quality widsritfy the low

quality practitioners andanctionthem This punitive culture intended to assure healthcare
guality and paent safety through reeducatingisciplining a removingdefedive clinicians or
0bad dKumdr &d GarsoMartin, 2005; Wachter, 2004)

Quality approaches have evolved over the last several decades. W. Edward Deming
introduced industry to concep of total quality management (TQM) and continuous quality
improvement (CQI) and suggested key process data be collected but we mainly influenced the
Japanese manufacturing environment . Avedi s
assurance in heathar e 6 di sti nguished in the 1980s seve
2) process; 3) outcome. Joseph Juran suggested quality control aspects including quality
planning, quality control theorgnd use of quality improvement methagpecially tk planned
reduction in variability As hospitals focused their efforts, quality and performance/process

improvement departments were formed which reported to Quality Committees which reported up
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through the Board of Directorumar and CarseMartin, 2005) Key quality metrics usg
benchmarking data to compare performanceehaeenapplied b develop focus areas for
improvement.

Many of the best models of improvement provided by the Institute for Healthcare
Improvement (IHI)entail smaller scalguality improvementinitiatives in contrast towvhole
hospitalwide or industrylevel transformation. Thenderlying rationales thatthe projects will
aggregate to significant improvemewotgeralland new projects wilbe develogd specifically to
resolvefor newly identified problems.

The current methods of health care quality incorporate many of the traditional approaches
including concepts from Joint Commission, the IHI, and TQM within the existing organizational
structure and culture. Joint Commission requires an annual quality improvememt plaich
the hospitalspecifiesa defined approach to guide its process improvemdott®f Quality
becoms implementedby committee processes at each levelith a cascade of reporting
structuresof the organizational hierarchy from the Board of Directors down to the operating

level.

2.2.2 The National Health Service (NHS) Modernization Expéence and Learnings

As part of along-termtransformation of the United Kingdom National Health Service (NHS), a
five year effort was recently completed in England through the NHS Modernisation Agency
(established in April 2001).Its task was to moderrgzservices and improve experiences and
outcomes for patients. THeritish National Health Service (NHS) is the largest healthcare
system in the worldwith an annual budget in excessmére than £70 billionemployng 1.3

million staff.
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The mission oftte newly stablished the NHS Institute for Innovation and Improvement
is to support the NHS and its workforce in accelerating the delivery of vatailes health and
healthcare for patients and public by encouraging innovation and developing capability at the
frontline.

The learnings from the NHS Modernizatiqerocessesare compiéd into thirteen
Improvement Leadership guides organizaciossthree themes. Review of the materials
incorporate many of the process improvement concepts explored in this research such as using
the theory of constraints, leamanagementcomplexity and ig sigma and other change concepts
("Improvement Knowledge and Skills,” 2005)In the Guide, Improvement Knowledge and
Skills, six improvement methods are defined including:

1. Care pathways

2. Clinical Microsystems

3. Lean Thinking

4. Six Sigma

5. Theory of Constraints (TOC)

6. Total Quality Management (TQM)

One Improvement Guide suggests that lean thinking is more effective when combined with the
theory of constraints or six sigm@mprovement Knowledge and Skills," 2005)The NHS
process |improvement suggested processes can b
For example, some simple rules might be:
e see things through the patientébés eyes
e find abetter way of doing things

¢ |ook at the whole picture
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e give front line staff the time and the tools to settle the problems
e take small steps as well as big leaps
Interestingly the NHS has defined #eemethods and their application to healthcare and

incorporaes a mixed approach to innovation and improvement.

2.2.3 Alternative Approaches from Other Industries

The modern manufacturing industry has taken alternative approaches to quality, aimed at
transforming the organi zat i onal@ualitydoous byiindustry The
may be the work of industrial or system engineers to analyze and refine the manufacturing
processes and the more competitive nature of the manufacturing industry globally. The
American Society for Quality (ASQ) lists six orgaationwide approaches on its website

(Quality, 2005) Malcolm Baldrige National Quality Award, ISO and other standards, Industrial
Models: Total Quality Management, Six Sigma, Benchmarking, TPS/Lean, and Theory of
Constraints (TOC). This paper will describe each one of these approachesdmnieflyovide

more specific information about the principles and tools of the Toyota production system since

this research will incorporate several Toybka design principles.

2.2.3.1Malcolm Baldrige National Quality Award The Malcolm Baldrige National Quayit

Award (MBNQA) is administered by the American Society of Quality and administered by the
National Institute of Standards and Technology (NIST). Although the award stadt@87rfor
manufacturers, servicesmall businessesducation and healthcaretegories were added in
1999. The purpose of the MBNQA i s, At o raise
U.S. companies that have implemented successful qumbtyn a g e me nt (Qsajtyst e ms . ¢
2005) A total ofeighthospitals have beeawrcipientsof the award thus far The quality award
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is not specific to the traditional definition of qualigince no defects such as infections,
medication errors, falls or othéraditional quality measures are recognizeithin healthcare
organizationsnstead MBNQA provides a compgrensive framework foorganizational quality.
Although the organizations which have received the award, may be considered high quality, the
small number of hospitals nationally who have received the award suggests the Malcolm
Baldrige framework may be appriate for some healthcare organizations but lacks widespread
adoption.

The Malcolm Baldrige criteria are based on seven categories included in the Baldrige

Criteria for Performance Excellen{@®uality, 2005)

1. Leadership: How upper management leads the organization, and how the organization
leads within the community.

2. Strategic planning: How the organization establishes and plans to implement strategic
directions.

3. Customer and market focus: How the organizabailds and maintains strong, lasting
relationships with customers.

4. Measurement, analysis, and knowledge management: How the organization uses data to
support key processes and manage performance.

5. Human resource focus: How the organization empower&aontves its workforce.
Process management: How the organization designs, manages and improves key
processes.

7. Business/organizational performance results: How the organization performs in terms of
customer satisfaction, finances, human resources, supptiepartner performance,
operations, governance and social responsibility, and how the organization compares to

its competitors.

Interestingly, there is a significardbsere of performance criteria about the presence and the

effectiveness of a qualitgdepartment, committee or executiy@er se which may reflecthe
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perceived ineffectiveness of the traditional healthcare quality. The Baldrige criteria for
healthcare include core values: visionary leadership, pdtieased excellence, organizational
and personal learning, valuing staff and partners, agility, focus on the future, managing for
innovation, management by fact, social responsibility and community health, focus on results
and creating value and a systems perspective.

The Baldrige frameworkequires a systemic approach which is fully deployed, with a
| earning cycle and aligned and integrated to
Approach/Deployment/Learning/Integratio®/D/L/ ) assessment in the six key process areas of
leadership, strategic planning, customers, information, knowledge and analysis, human resources
and process managemelgtinguishes higlperformingversus lower performing organizations
2.2.3.2 1ISO and other standardsInternational Organization for Standardipat (ISO) 9000
Series are voluntary standards that can be applied to all types of organizations. Primarily these
standards have been applied to manufacturing quality systems. The quality system (and not the
entire organization) is consideretb be registeed or certified. The main purpose of these
standards is to establish a consistent and high level of quality practices. The ISO standards focus
on organizational policies, procedures and processsociatedwith identification and
satisfaction oftecits t omer s6 needs. The focus is on docu
However,|SO has nogeneratednuch inteest in the healthcare industry because it appears to
duplicate other inspectielike activities for healthcare, such as the Joint Comomsand the
state departments of health.
2.2.3.30ther Industrial Models for Quality: Total Quality Management, Six Sigma,
Benchmarking, TPS/Lean, and Theory of Constraints (TOC) AmericanSociety of Quality

(ASQ) included Total Quality Management, Six Sigma, Benchmarking, TPS/Lean and the
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Theory of Constraints as industrial models of quality management. For the purposes of this
paper, a brief description will be provided of the first three but a more detailedpties will

be provided of TPS/Lean. Before the descriptions are provided, understanding the evolutionary
development of these models would be helpful. The followiggre2: Historic Perspective on
Quality provides a chronological development of these industrial models for quality from
automotive manufacturers. The Theory of Constraints is not incloded Figure 2 from

Massachusetts Institufer Technology (MIT).

Historical context: Transformation initiatives

1950s 1960s 1970s 1980s 1990s 2000s Associated
Team Structure

I
Human Relations Movement Work Redesign, Human group
L] {on linefoff line)

Semi-autonomous

Socio-Technical Work Systems (STS) e

Employee Involvement (El) / EFQWL groups
Quality of Work Life (QWL) (off-line)
e
[ - ! i Quality circles
| Statistical Process Control (SPC)| 1 0tal Quallty s e
| ; Management (TQM) (off-ling}
YeSoIo T :
N T Re-Engineerin Work-out events
RSN g 9 (off-ine)
A i -
S, e e Black belt led project
\\ slisls teams {off-line)
A
*\ . . Lean production teams /
Lean Production / Lean Enterprise Systems Integrated Broduct
& Process leams
(on-ling) |
m Source; Auto indusiry System Study by Joel Culcher-Gershenfeld and Thomas Keshan, 2000
@ Joel Cutcher-Gershenfeld — ESD.GD Lean/Slx Sigma Systems, LFM, MIT smma-8 |

Figure 2: Historic Perspective on Quality

(CutcherGershenfeld, 2004)
One interesting characteristic whnsformation inititives appears to be whether the process is
off-line or online. Online means the problems, solutions and experiment design occurs within

the context of the daily work rather thhaing established asseparate project led by a pudje
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team leader.As noted inFigure 2 lean production is an eime team structuren contrast tcsix
sigma which is an offine team structure.
2.2.3.4Total Quality Management As already mentioned, total quality management and
continuous quality improvementene popular in he 1980s and early 1990s but hdeen less
favored recently andrewidely viewed agreviousfads. The challenges have not been in the
lack of worthy ideas but rather the implementation issues that createadlad. In the chain
reacton of quality, Dr. Deming suggests) improvement of the proces®) increase the
uniformity of the output; 3) reduces rework and mistakes; 4) reduces waste; 5) lower cost; 6)
improves quality; and 7) improve competitive position. He believed thatifdamorkers
accomplished nothing and it was easy to blame them instead of the system.
2.2.3.5Six Sigma Six sigma has become increasingly popular as a method of improving
healthcare to decrease variation and increase quality. si@wa focuses in a disciplingd
statistical way to try to achieve only 3.4 defects per million opportunities or 99.99966 percent
very close to perfe@n. Six sigma isstructuredas a project team lead by an expeat black
belt or master black belt trained persavith a specific goband target processThere are five
steps in aig sigma project known as DMAIC (Define, Measure, Analyze, Improve and Control).
The six sigma is a disciplined approach using various analysis thatises on decreasing
variation Frequently a formal &i ni ng program with deverofogr ess
expertise irsix sigma is involved in implementation.
2.2.3.6 Benchmarking Benchmarking is defined by the ASQ as :
An improvement process in which a company measures its performance against that of
best in class companies, determines how those companies achieved their performance

levels and uses the information to improve its own performance. The subjects that can be
benchmarked include strategies, operations, processes and procedures.
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Benchmarkingin healthcare involves providinglescriptive statistics to evaluate how the
organizationodos perfor mance ¢ o mfen gisapptoach ot her
compares measures of performgrige means or mediansgersus a benchmarkirgjandard thia

represents optimal performance in the industry.

2.2.3.7Toyota Production System/Lean/Operational ExcellenceBecause the focus of this

research is to adapt concepts and tools from the Toyota production system, more detail will be
provided about this quality apoach. Although there are some minor differences between the
concepts of the Toyota production system, lean and operational excellence, for the purpose of
this research the terms will be used interchangeably.

The Toyota production system was developedy Taiichi Ohno based on his
understanding of the needs of the Japanese car manufacturing industry after World War 1l. Mr.
Ohno visited the United States in 1956 as he was trying to solve problems related to the Toyota
Motor Corporation and while visitinggn American supermarket, realized a visioniip@illo
production which eliminated the waste of overproduction and better met the needs of the
customer(Ohno, 1988) The design of this way of thinking anding became known as the
Toyota poductionsystem (TPS). This was a radical change ofinhieaditional manufacturing
processes.The Americanized version of the Toyota productiostsgn has beerc al | ed @Al e a
management

The Toyota poduction system is sometimesferred to ag h e A t graduction n g
s y s t leemg l;ased ornlearning principlesrather tharrigid, top-down procedures as may be
commonly thought. The Toyota production system is considered a total managemend system

integrating plosophicalprinciples,with managerial and technicatocesses
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Mr. Taiichi Ohno and Eiji Toyodaa member of the Toyotafamily, developedthe
House of Toyota (Figure 3jo help explain the Toyota's system. The focus of TPS is to
eliminate all muri, mura, muda (overburden, umenessandwasterespectively. The Toyota

production system uses the PDCA approach to involve everyone in solving problems and

improving quality, cost, delivery, safety, and morale.

Visual
Controls ' kanban

Creative Idea Suggestion System

Heijunka

Averaged daily volume &
Standard mix J Y Kaizen
Work Amooth production schedule

Figure 3: House of Toyota

The foundation of the House of Toyota includes standardized work, heijoréaning
leveled work)and kaizenrheaningcontinuous improvement). The purpose of the foundation is

to provide stability to the work process so further changes can take place. There are two pillars

of the housé fijust in timed and jidoka.
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fdust in timé refers toefforts to minimize the inventory in theproduction process
Some of the techniques include pacing the organizationgkt éitne €alculated by dividinghe
total time by the customer demandgingone piece flow (versus batching) and pulling versus
pushing dowstream.

The other pillar refers tdjidokad or autonomation. This pillar suggests that quality be
built in the first time, the process be pokayoke (meaning fool proofed), problems be solved
t hrough asking #fviilhy ef i5yvaad thignsadrensde désigred witleoche
type of human intelligen¢e.g.automatically stopping if a defect is generated in manufacturing.

In the middle of the house are concepts such as 5S. 5S refers to 5 Japanese words which
translate to: sort, set in ordeshine, standardize and sustain. Visual congotsilsto making
the process condition obvious through establishing visual signals. For exarmetea process
is stopped, thisondition isevident through a red stop liginidicator.

There are manynore elaborate examples of visual controls, as well. Kanbans are also
signals (literally meaning signals or cards in Japanese). These signals can be designed to
indicate stock replenishment is necessary or that production of an additional product is
neces sary. The SMED abbreviation stands for
rapid changeover is desired. TPM is total productive maintenance which can be summarized as a
process to maximize th@verall Equipment Effectiveness (OER)oductivity of the equipment
for its entire life The 3P stands for ProductidtreparatiorProcess. The creative idea
generation completes the middle of the Toyota House.

The roof of the Toyota House is also called the Toyota Outcomes Triangle.
Simultaneoushacheving high quality, low cost and short lead time has been a hallmark of the

Toyotaproduction system
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High Quality

Low cost Short Lead Time

Figure 4. The Toyota Outcomes Triangle

As Toyota is successful, othear manufacturers attempt to mimic the techniques of the Toyota
production system but are not usually successful, becaugectimy the tools and artifacts
withouth e deeper wunderstanding of the principles
prodwction system.. Applying merely the technical aspe€fBPS may result in some short term
improvement bunotdeeps y st emat i ¢ change in the fiway we d
to change the way problems are identified and solved? el tools alone transform
organizations in ways that create an adaptive, collaborative and learning organization?

Several researchers have studied the Toyota production system and have contributed to
the understanding of how to implement the Toyota productiotesysn other environments
including those outside ahanufacturing.

Steven Spear, a Harvard Business School (HBS) faculty member, and Kent Bowen, an
HBS professor, articulate the DNA of the Toyota production systased orpear 6 s year s

observations bworkers and work design at Toyota and the contrast with other manufacturing
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environments. Spear also investigated the ability of other automobile companies and non
automobile companies to learn and implement the Tayaduction system

Spear defined o ur wo r k dagtisulatg thetatit undeestandingvithin the
Toyota work culture. His purpose is to facilitate the applicationr5@fyears of Toyota
production system development to other compan
aticulated within Toyota, they were | abeled t
think about the Rules in Use in terms of principles than true rules. A rule is a command that
must be obeyed and a principle acts as a guideline or a whinkoabout what to do.Being
principle-based provides the flexibility for the local application of the concepts to specific
problems within the context of the aatuwork. Table 1: The Rules In Use (RIUpelow
provides a systematic approach to the current condition and a work design rule that can be

applied to the process, which is consistent with the Toyota production system.

Table 1. The Rules In Use (RIV)

Processes Design Level Critical Element Principle or Rule in Use
questions of analysis

System What i s the c¢ Purpose Meet the customer(s) need by providing what the
What is the objective of the customer(s) needs, when the customer(s) needs,
process? What are the the quantity that the customer needs

individual needs and the
aggegate custo
volume, timing, location and

definition of defecifree?

Pathway Who creates what output Chain of Specifywho will get what product, service, or
(product, service, or care information from whom over a simple pathway.
information) for whom? providers Testt hi s refutabl e hypot

and the actual supplierthegxe ct ed suppl i ¢

fhel p cust omer 6 s n ewekpeaedappliere

c hai n thenthe pathway was under designed; too few
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Processes

Connections

Activities

Improvement

Design Level Critical Element
guestions of analysis
How do customers and Every
suppliers communicate couplet
requests and responses? (customer
and
supplierp
may be an
individual
ora
department

How do people or machines Every
produce and deliver outputs worker
for which they are responsib

given the connections they

have with immediate

customers and suppliers?

How are problems identified Team

and solved? By whom, assisted by

where? When? How? teacher

28

Principle or Rule in Use

resources were committed. Conversely, if an
expectesgupplier was not needed, then too many

resources were committed to the pathway.

Specifyhow each customer will make
Ounambi guousd requests
deliver, when, anchiwhat volume directly of an
immediate supplier, and specify how each supplie
will make responses directly to his or her immedie
customers.

Testt hi s refutable hypot
actual response the ex
supplier fell khind and orders accumulated, then
customer need was underestimated or the supplit
capability was overestimated. Conversely, if the
supplier produced and delivered ahead of actual
customer need, then the customer need was
overestimated or the supplier edyity was
underestimated.

Speciffe ac h act relementgoltent, wo r
sequence, timing, location, and outcome.

Testt hi s refutable hypot
actual activity performed as designed, generating
expected outcome?6 | f
as designed, then some
prepaation caused him or her to fail. If the work
was done as designed, but an inadequate outcon
resulted, then the design itself was inadequate.

Specifithat the smallest group affected by a
problem (i.e., the activity doer or the connection ¢
pathway users) is responsible for its immediate
resolution.

Specifya qualified teacher to help in problem
solving work.

Specifythat problems be solved lepnstructing

bona fide, hypothesis testing experiments.



Processes  Design Level Critical Element

guestions of analysis

Principle or Rule in Use

Specifithat improvement continue in the direction
of IDEAL production and delivery.

Testthat problems are resolved by the affected
indivi dual or group as
problems beingeogni zed #aea&sac
when and where they occur by the people affecte
by the problem?6 I f no
scale of hierarchical responsibility to match better
the actual nature and frequency with which
problems are actually ocging. Individuals can be
trained and groups can befoemed based on
updated expectations of the nature and frequency
problems.

Adapted from(Spear, 2002and(Spear and Bowen, 1999)

Pictorially the rules in use were shovwy Spear n the Figure 5. Pictorial Diagram of the

Relationship between Activities, Connections and Pathways
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Figure 5: Pictorial Diagram of the Relationship between Activities, Connections and Pathways

Even t hreusia laerse i mplicit to the work design ¢
Thus TPS becomes more able to deal with the complexity within the current condition.
AccordingtoSpear , A s p the Tioyoigoroductiorosysee(iT®$ such as pubystems,

kanban cards, and andon cords are artifacts of a general, comprehensive approach to managing
collaborative work systems that allows frequent, -finained problem identifiteon and
improvement in overall organizational structure, coordinative mechanisms, and task

per f or (B@ear,d62pas articulated in the figure below:
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Eole of each Bule-in-Use

Dasign Test-m-Tse Improave

Delegation,

.. Pathway rule
{Svstem design) :

Cocrdination
- : Improvement
(Interface design) Conuection rule
= Rule

Execution

(Component dasign) Activity rule

Figure 6: Role of the Four Rules in Use
(Spear, 2002)

An early understanding of TPS is articulated by Bowen and Spear Fighee7: Toyota XY

Diagrambelow:

Agreement
on the
goals

Agreement on fthe
way we do thingso

Figure 7. Toyota XY Diagram

As Figure 7. Toyota XY Diagramsuggests, a high agreement on the gaald the methods
would characterize the Toyota production system. Clearly, not only the Toyadaction
system would meet thisriteria. Without agreement in the goals or methods, the organization

would be less aliged and performance may suffer.
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To provide another consistent but slightly different approach in describing the underlying
ideas of the Toyota production system, Dr. Jeffery Liker articulated 14 Principles in his book,
The Toyota WayLiker, 2004)

1. Base your management decisions on a-k@mgh philosophy, even at the expensive of
shorttermfinancial goals.

2. Create continuous process flow to bring problems to the surface.

3. Use "pul" systems to avoid overproduction.

4. Level out the workload (heijunka). (Work like the tortoise, not the hare.)

5. Build a culture of stopping to fix problems, to get quality right the first time.

6. Standardized tasks are the foundation for continuous improvement and employee
empowerment.

7. Use visual control so no problems are hidden.

8. Use only reliable, thoroughly tested technology that serves your people and processes.

9. Grow leaders who thoroughlynderstand the work, live the philosophy, and teach it to

others.
10. Develop exceptional people and teams who follow your company's philosophy.
11.Respect your extended network of partners and suppliers by challenging them and
helping them improve.
12.Go and seéor yourself to thoroughly understand the situation (genchi genbutsu).
13.Make decisions slowly by consensus, thoroughly considering all options; implement
decisions rapidly.
14.Become a learning organization through relentless reflection (hansei) and cositinuo
improvement (kaizen).
Some Relevant Tools of the Toyota Production System
The Andon Cord
In a typical day at Toyota Motor Manufacturing Kentucky (TMMK), the andon cord gets
pulled between 10,000 and 15,000 per day. Each person on the productiaveliages about
twelve andon cord pulls per shift and about one of these andon cord pulls results in a line
stoppage. With the 7,800 team members pulling the cord when they experience a problem, every
problem gets attention. Each problem has the potaatiskop the line or stop production.

Although counterintuitive, the line becomes muubre reliable by he wor ker 6s di sc

stop it (Ohno, 1988) The andon cord has an underlying purpose of drawing managemment
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attention to the linproceses When an andon cord is pulled, the signal of a revolving light, the
highlight of the specific workstation on an andon board and distinctive musical chiming occurs.
Workers are expected and encouraged to signal that a prblerbeen identified Indead of
ignoring or hiding problemghey become extremely visible and the person owning the problem
becomesdentified. The organization design has a specific team leader who responds when the
andon cord is pulled and supports the team in solihegspeific problem The teanleaders
support an average of foteam members. The team leader must have interruptible work to be
able to respond to the team problems immediately. The team leader responds positively each and
every time the team members idéna problem.

Many automobilemanufacturers have adopted the andon cord for building in quality.
Below is a picture of the andon cord from the CAMI Automotive, Ifidssembly,™)

Quality:

Andon cords (call for help!) are pulled by Team Members who
assistance or to stop the line to perform repairs at their station.

Andon cords activate audio tunes, which are specific to each area ai
up the overhead display.

ES [ Sl S

13 14 195 16 17 18 19 20 WX 203 04 05 05 07 28 RX
21 22 23 24 VS 61 G2 QT SV L ) 11 12 VS ar STV

| - - - - H“' v -
Overhead displays are in place so when Andodg are pulled, Team Members cat
easily identify the area where the problem is.
Figure 8: Sample of Andon Board

As the Detroit News reportddierney, 2004)

Once a worker pulls the cord, if the problem is not resobefdre the car reaches the

next stage of assembly, the line stops. Toyota encourages employees to pull the cord,
despite the line stoppages, to expose problems and address them quickly. In Georgetown,
workers reach for their cords 2,500 times a shift, sogpages amount te&minutes

per shift. But , plant manager Convis said
at 100 percent. Something isnbét adding up,
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For the past year and a half, andon cordghashung al ong t he assembl
Oshawa plant. But the concept can get mudd
pulls per day, 06 said Rod McVeigh, a superyv
targeting six a day.otkerBalbook dutHeastfor glitchkght encou

Dennis Pawley, Chryslerds former manufact
Japanese manufacturing methods, says of t
they dondédt understand. o

u
h
The Toyota leaders spendurs each day on the floor, to set an example and to learn problem
solving.

Frequently the Toyota production system is considered synonymous with waste (called

muda) reduction. TPS identifies several types of waste. These include:

1. Overproductiod doing work before it is necessary or working faster than the customer
of the process requires. In TPS this is considered the fwonstof waste because it also
creates additionahefficienciessuch as defects, necessary inventory or Lessry
movement or transportation. For example, hurrying to ready a patient in preparation for
surgery may leadtomoreerr@asdp at i ent safety issues. Thi s
t hen waito for [ftedownstteam processtistreadyfortioec e s s ,
patient.

2. Time on hand/Waiting obviously waiting for a patient or a next step ipm@cess
involveswastes staff time Delays for patients in the emergency department or delays for
an operating team can impact service, quality and finaoatebmes.

3. Unnecessary transportatidnin healthcaren example would beking the patient to the
electrocardiography department rather than bringing the equipment to the patient

4. Process wastes or over proces8ifthis mayresult due talesign flaws, requiring staff

to intervene more thamecessaryby havingunnecessary stefrsa processhat do not
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add value. Il n heal t haeauilieinto cimiaahpyoce8se®net i n cC
exampleis a handwritten log sheetaintainedi j ust i n caseodo a physici
want to know the informatiormmediately, unwilling to wait for th&ont-line workerto
access thismformation up in thelatabase/medical record.
5. Stock on hand or inventadyT PS f o c u sietsSi men 0 My masgemend.
Waste in handling and storage costgwéntoryare inevitable However, nventory can
hide problem®wing toan unstable process. For exampladingtoo much medication
inventory on a nursing unis not only costly but malead tothe use oexpired
medications angossibleconfusion leading to medication errors.
6. Unnecessary moti@nfor nurses this might include hunting for linens, searching fer co
workers orobtaining a bed from the other end of the unit.
7. Defect® Wrong site surgees or incomplete medical historieatailwasted time,

unnecessary costand effort in addition t@otentially adverse consequences for quality

of care.
According to a visitingJapanese schojlar it he excel |l ence of TPS
resourcesmangement on the basis of inherent wisdom

t echni qu e(lwammog 2083k Hd nhadeoa sers of suggestions after a site visit to two
hospitals who were experimenting with the TPS concepts.

1. The 2 pi l-i-tairme ® famd ufdaut onomous machineo s\
wisdom. The latter pillar means that machinery perceives abnorma$igdsand stops
automatically.

2. A lot of problems and troubles usually occur at first. They want to return to the old way.
However, thinking of production will begin to demonstrate surely power, only wisdom is

extracted and it continues an improvement Donét be satisfied wit
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Not only middle management but top makes it a rule to inspect thevgrgtday.
We should have the feeling that a company collapses without any improvement.

The wisdom on the spot makes an improvement possible.

o 0 &~ w

Too much information causes the unevenness and the impossible and the useless.

Kaizen, or rapid cycle improvement processes, often is considered ttee bdmiilding
block of all Toyotaproductionor lean production methods. Kaizen focuses on eliminating waste,
improving productivity, and achieving sustained continual improvement in targeted activities and
processes of an organization within a short time péricalled a kaizen event or sometimes a
kaizen blitz. In Toyota the tension towards the ideal results in continuous improdegither
in small changes on the production line or large scale changes through process redesign.
Embedded in the strategy is the goal of bringing together the workensnfultiple functions
and levels in the organization to solve a problem or improve a process. The team tries rapid cycle
process improvement by implemerg improvements within 72 hours of initiating the kaizen
event, which naturally minimizes the largeital requirement§'Kaizen Rapid Process,")

This approach has driven a great deal of success in targeted areas and involves the people
actively working in the procesKaizen events can rapidly change the culture of the area
undergoing the focused change. Toyota also uses small group improvement activities (SGIAS)
and involves everyone in problem solving through total employee involvement.
2.2.3.8Theory of Constraints This research will seek to also apply applicable concepts from
the Theory of ConstraintéTOC), another industrial quality model. The intention is to apply
relevant concepts from TPS and TOC as needed for the specific problems focused by siae team
that hybrid approactwill provide a richer solution idea pool from which to draw. The Theory of

Constraints (or TOC) described by Eliyahu Goldratt, in his book, The Goal, focuses on practical
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aspect of making organizational decisions in situations in which cantstrexist. The TOC is
used as an organization's philosophy of continuous improvement.

A constraint is any element or factor that prevents the system from achieving a higher
level of performancevith respect to its goal. Constraints can be physical i.enachine or
process bottleneck), a lack of material, or managerial (policy or procedure). lisedia
commonly experiencedoastraint. Focusing ondcal optima, or the efficiency of a department
or function, is seen by Goldratt as one of the fundaahdiaiws of traditional organizations and
limits their ability togenerate profits TOC contrasts the fAcost wor
system by continuous improvement in decision making around dealing with constraints at critical
points. TOC logics applied to identify what factors are limiting an organization from achieving
its goals, developing a solution to the problem, and getting the individuals in the process to

invent the requisite changes for themselves.

The steps in applying TOC are as doiis:

1. Identify the system's constraints. Prioritization is necessary in this step to identify the
constraint that is limiting the organization from reaching its identified goals.

2. Exploit the system's constraints. The sole focus is on the limits of the cordstifzent
other steps in the process are not allowed to produce mores tt@amsistent withhe
constraint. To do so only wastes resources.

3. Subordinate everything else to thigove decision in Step 2. The organization focuses
resources to breaking the constraints to reduce or eliminate them.

4. Elevate the system's constraints. Break the constraint by increasing its capacity above the
level of demand. This can be done by insheg resources at the bottleneck or increasing
capacity of the constraint through problem solving.
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5. If the constraint is broken, return to Step 1. Once the constraint is addressed, it is
expected to bevercomebut another constraint withevitablyappear.
6. This newly identified constraint must then be addressed to the exiehiniting

progress to the goal.

Some companies have long established rules, policies, and procedures that have
developed over time. Healthcare organizations may have pabewtraints and physical
constraints, such as patient throughput issues.

The Theory of Constraints refers to each sysésma chain. In any chain there is one
weakest link which limits the performance of the entire chain. The links are connected in the
linkages (i.e. relationships), which commonly are not theud of traditional improvement
efforts
2.2.3.9Comparing Problem-solving Capability across Automobile Plants MacDuffie
conducted a study on the problem solving approach of three automobile manufacturing
companies and the results of their quality. His analysis involved-fdmpanalysis of three
complex quality problems which are universally found, have multiple sources, and can only be
resolved with high levels of interaction and coordination amongyitheals from multiple
departments or function grougMacDuffie, 1996) He considered the plaritsapability for
process quality improvement. He considered these prebksniltstructured, ubiquitous,
meaning no assembly plant in the world has succeeded irapently eliminating the defects
and interrelated problem categories. He noted thattllr uct ur ed pr obl ems r ¢
doingo or adaptive flcai@mam diaggosis afproblémserhergéstd@ingi d e n
the interaction among the problem solv@vkacDuffie, 1996)

The three plants included in the case study a GM, a Ford and a Hantta pl
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Table 2: Problem Solving in Automobile Plants

Theme | GM | Ford | Honda

Quality System

Structure By department By subsystem By problem

Composition Stable membershig Core members plul As needed for
no design engineers | design engineers problem Design

engineers

Motivation/Incentives| Managers only; n¢ Managers; largg Managers; plant leve
payout from profit payout from profit bonuses for probler
sharing sharing solving

Problem Definition

Sources of data Internal Internal anccustomer | Customer and interna

Categorization o] Plant versus corporat| Plant versus desig| Fuzzy, problem

problems versus vendor oriented

Problem framing AAvoid corfiDondt toufiSee ito

Lens used Cost Cost/quality Quality/cost

Problem analysis/Generation of Solutions

Purpose Accountability Documentation Diagnosis

Processes AWho shot |Definition as| Root cause

diagnosis
Scope of search First-level cause First-level cause AFi ve Whys
Experiments No systematicdata |(Afaft er dat/iBeforeo i
data

Quality (defects pe|l 200220 120-140 100-120

100 vehicles)

Productivity  (hours 20-25 15-20 20-25

per vehicle)

(MacDuffie, 1996)

The defects or errors arewest in the study when the problem solving is conducted by
the people who have the most knowledge of the problem, with plant wide incentives, when a
problem is seen and redesigned using root caumdysis the five whys and the use of
experiments.

Pil and MacDuffie concluded thdtigh involvement work systems are known to be
effective although very difficult to implement. This high involvement work system has five

characteristics: Otine work teams, problersolving groups, job rotation, suggestiomgrams,
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and decentralization of quality efforts. Based on the research in manufacprongss,
implementing any or all of these practices can lead to considerable improvement in overall
performance in areas such as improved quality, higher productigityeased defect rates, and

lower employee turnovePil and MacDuffie, 1999)

2.2.3.10 Learnings from Aviation Healthcare can also draw from the learnings from
anot her i ndustry, aviation, which has dealt
medicine: applying concepts of aviationfsat y t o ri sk manage(Wdé-nt i n

Miron et al., 2003) the primary objective of designing safe systesigoi make human error
difficult to occur and rare Some errors inevitably occur, but the aviation industry has learned
that systemsnustbe designed to anticipate and absorb these errors. The systems are designed to
detect errors and stop the processnbercede to minimize the impact. The airline and nuclear
power industriehaveconsidered human factors process desigsince the 1940s and developed
asystems approadio quality The approach of focusing on the system rather than blaming the
individual has provided proven results in decreasing e(ii-Miron et al., 2003) However,

the aviationindustryis more nechanistically complexhanadaptively complex and may not be

appropriate for healthcare translatigachter, 2004)

2.2.4 Clinical Microsystems

When many speak of a system approach #meghorsystemchange very high in the system,

usually at theexecutive managemehte v e | . A Asystemo is defined
parts, interconnections and purpose. When we speak of the healthcare system, we could be
relating to several aspects. One definition of the healthcare systéails a macrelevel

approach, suchsathe variousnstitutional entities comprising the whole systara, hospitals,
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government, physician offices, ambulatory surgery centers, insurers. The meso leetleen

the macro and the micrdocuses otthe interplay between the levels. Clialignicrosystems are

the smallest unit of the maecroesemicro paradigm. Clinical microsystems are the front line
units where actual care is provided. Dartmouth Hitchcock Medical School has done considerable
research in the functioning and improving ahwal microsystems.

The 5 PO6s are the building blocks of t he
patterns and professionals. The patient is intended to be the center of the clinical microsystem.
As Dartmouth states, the microsystem is where:

e Care is made
e Quality, safety, reliability efficiency and innovation are made
e Staff morale and patient satisfaction are made

(Godfrey, 2005)

A key assumption is thahé cumulative qualitgannot be better than the quality of the
clinical microsystems that aintended to work together to provide a quality patient experience.
The hospital quality equation is:
Hospital quality=quality of microsystem 1+ quality of microsystem 2 + quality of

microsystem 3Godfrey, 2005)

2.2.5 Systems, Complexity Thinking and Learning Organizéions

According to Peter Senge, systems thinking is a discipline for seeing wholes or a framework for
seeing interrelationships rather than thirf@enge, 1990) System thinking is a method of
seeing otherwise invisible fst(3engetl@A)eTe t hat

interconnectedness and interdependence of people and processes which develop patterns of
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behavior is a principle of dynamic complsxitather than detail complexity. Senge and others
suggest we usually consider the world, organizations and processeharacteristics of being
linear, quantitative staticand fragmented. In contrast, complexity thinking looks at the non
visible processes or implicit world and suggests it is-limear, qualitative dynamic and
holistic.

According to Paul Plsek, a complexity science expert, a complex adaptive system is
collection of individual agents with freedom to act in ways that are not always totally
predictable, and whose actions are interconnected so that one agent's actions changes the context
for other agentg§Plsek and Greenhalgh, 2001pIsek suggestsnits ofanalysis arestructures,
processes and patter(®Rlsek, 2003) The patterns become the relagsbips between different
persons and departments that lead to the results.

To further illustrate the contrast between Complex Adaptive Systems and traditional

systems see theEable3: Comparison of Organizational System Characteristics

Table 3: Comparison of Organizational System Characteristics

Complex Adaptive Systems Traditional Systems
Are living organisms Are machines
Are unpredictable Are controlling and predictable

Are adaptive, flexible, and creati Are rigid and seHpreserving

Tap creativity Control behavior
Embrace complexity Find comfort in control
Evolve continuously Recycle

("Applying Complexity Science to Health and Healthcare," 2003)
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Complex adaptive systems (CAS) compare systems to the human body with adaptive
characteristics locally. With the autonomic nervous system the different parts of the body are
able to response appropriately to the local environmental changes vatssble delays related
to thecontrol of the centralized nervous system. With complex adaptive systems solutions are
self emergent from the group withaditectcontrolfrom the expert or hierarchy. Systems theory
suggests that the system unfolds that which is enfolded with a presupposition that a designer
outside the system controls the actions of the system. Rather than the power being held by the
designer, the interactis between the partiewh i ¢ h P | pat&rns)t ceeatariise infernal
control. Complexity thinking suggests that an emergent behavior, such as capability building,
can be helped by some minimal struciuoer example, minimum specifications and feecka
loops(Fraser and Greenhalgh, 2001)

Some of the key charactdits of complex adaptive systerase

e The system comprises large numbers of individual agents;

e These agents interact with each other according to rules that organize the interaction
beween them at a local level.

e Agents endless repeat interaction referring back to their rules

e Agentsodé rules of interaction aimanodinearh t hat
interaction

e Processes arengoing

The behavior of a chaotic system is a collection of many orderly behdlidgts and

Pecora, 1993) Zimmermandeveloped a diagram to illustrate the relationships betweenesimpl
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complex and chaos. The two axis are the degree of agreement and the degree of cArtainty.
high degree of agreement and certainty $@dsimple decisiongseeFigure9: Zimmerman
Diagram). Unless there are clear agreement and certainty, most decisions fall into the complex
zone. If the uncertainty and lack of agreement bectouehigh, the environment becomes
chaotic. Healthcare situationspaear to have @racteristics ranging from simpte chaosand

thus may require different approaches depending on the circumstances

s Low
D
S
Q:-; Chaotic
kS
8
2 %,
S P,
/04'
Simple
High
High Low

Degree of certainty
Figure 9: Zimmerman Diagram

(Plsek and Greenhalgh, 2001)
There are no simple or complicated answers to complex probl@gsuberman and
Zimmerman, 2002) Glouberman and Zimmerman suggest specific examples of decision
making in the zones of s i mprhne Taey dalsocaddntpel e x
complicated decisions which are typically solved through standards or rules and experts. Simple
problems like following a recipe can be reproduced reliably with the same recipe and the same
ingredients. Complicated problems contaubsets of simple problems cannot be reduced to

simple problems because they require additional scale, coordination and expertise. Complex
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problems include both complicated and simple problems, but merely thinking of thamhas s

does not increase undanding

Table 4: Comparing Decision-making for Simple-Complicated-Complex Problems

Simple, Complicated and Complex Problems

Following a Recipe

Sending a Rocket to the Moon

Raising a Child

The recipe 13 2ssential

Becipes are tested to assure easy
replication

No particular expertise 1s required.
But cocking expertise mncreases
success rate

Becipes produce standardized
products

The best recipes give good results
every time

Optimistic approach to problem
possible

Formmlae are critical and necessary
Sending one rocket mereases assurance

that the next will be QK

High levels of expertise in a vanety of
fields are necessary for success

Fockets are sinular in critical ways

There i3 a high degree of certainty of
outcome

Optimustic approach to problem
passible

Formulae have a linuted application

F.aising one child provides expenence
but no assurance of success with the
next

Expertise can contribute but is neither
necessary nor sufficient to assure

SNCCEEs

Every child is unigue and must be
understeod as an individual

Uncertainty of cutcome remains

Optinuste approach te problem
possible

The application of simple or complicated solutions to complex problems only further exaserbate
the problems leading to negative res8ouberman and Zimmerman, 2002 he Taylorism

which reduced workers to machines and organizations to clockwork factories describes a simple
organization(Glouberman, 2002) For these organizatiors hierarchical command control
seemed appropriate. However, our understanding of the stages of the organization have evolved
over time as demonstrated ihable 5: Three Stages of Organizatiorfom a simple

organizational structure (common in 1935) to complicated (seen in 1985) to the complex

organizations of the present.

Table 5: Three Stages of Organizations
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Three Stages of Organizations

Simple Complicated Complex

(1935) (1985) (present)
Pace Measured Faster Unstab_le and

unpredictable
Structure Command control Functional Chimneys  Self organizing
Strategy The Top Executive Board Project team
Action Boss decides Standards Customization
Worker Type Supervised Division of Labor Mutual adjustment
Worker Machine Extension  Skilled Adaptable professiona
Values Smooth Running Exact knowledge Learning
Survivability Stability Cost efficiency Adaptability
Motif Tradition Change Order from messes
Just do it Strategic Planning

Planning Style

Relationship building

(Glouberman, 2002)

The typical analysis of a system is to performradipart procesgKofman and Senge, 1993)

(1) break the system into its component parts,

(2) study each part in isolation, and

(3) assemble an understanding of the whole from an understanding of the parts.

The implicit assumption is that systear® aggregates of parts that interact relatively

weakly and in a linear fashion. In this notion of systems, one can restrict attention to the

parts and trust that optimizing each one amounts to optimizing the whole.
Decomposition is a time honored wayd®aling with complex problems, but it has big
limitations in a world of tight couplings and nonlinear feedbacks.

Selfdirected work microsystems are consistent with the local control of complex adaptive

systems theory. By forming communities of indivadki within the work microsystem all

focusing on the goals of the organization consistent with the values of the individuals and the
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organization, the microsystems can develop ownership of the work and can generate experiments
to solve the problems whicheinconsistent with the expected outcome for each work process.
For example, if the microsystem localprovidesthe right feedback and information about
infections, n the course of their work, those responsitd@ begin immediate problem solving
and trying to improve the work processes to eliminate the work problems.  The analogy is that
of a spider planfZimmerman, Lindberg and Plsek, 2001fach baby spider plant can function
aubnomously but is connected to the mother plantutrients or support

According to Kofman and Senge, once the workers become "workers" and the
supervisors écame "supervisors,” a rigidityhich is counter to theapacity for learning and
changesets in(Kofman and Senge, 1993)

Mintzberg suggests there are six basic mechanisms to integrate or change systems:

OO /
Mutual Adjustment Oe---
/\ of Outputs
o O ]
Direct Supervision / '
ol o’/\,
Standardization: Oe--- o777 O
l\A of Skills
O O '\ * v 4
Of Work +0O <+
Ah A AR
of Norms

Figure 10: Mintzberg Integration Models
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Mintzberg notes although most organizations use all six types of coordination
mechanisms, healthcare tends to favor standardization of skills and knowledge (used by
independent professionals) whifequentlyfails us. Instead healthcare should consgteater
use ofmutual adjustment and standardization of noKitzberg and Glouberman, 2001)
Collaborationreplacegop-down prograns, and the organization operatesaaproblem solving
web coordinatethroughopendiscussion

Zimmerman suggests the terms clockware and swarmw@vearmware applies ton
linear situationsin which creativity and innovation are important

AEmpoweri ng an engaged t dl@awmprotessesisorgsr oV e
to avert emergency room baaks is a quintessential example of putting
swarmware principles to work. Thenpowered team would use some traditional
measures (for instance, length of waiting time in the ER) to help evaluate the
involved processes but would appreciate that some variables might not be as
easily quantified. For example, staff might intuitively kndawh a t At hings
bettero after the i mplementation of son
precisely characterize al(Bendorh2005 ubt | et i

For organizations to evolve innovation and change need to occur. How do teams or
organizations learn? The complex real world is not pretty dunade up of messy, fuzzy,
unique, and contexd peci f i ¢ o r (frasercakdeGdeenhgigh, 91; Slouberman
and Zimmerman, 2002)The context and social interaction aspects of adult learning cannot be
ignored, especially if there is a need to perform multiple steps of creative problem solving.
Such nonlineardarning requires a different adult education model to teach concepts. The
solution to a specific problem becomes merely an artifact that provides value to the problem
within the context of the specific area. The solutions cannot act as recipes to saigeusture
problems(Glouberman and ithmerman, 2002) Complex problems can encompass both

complicated and simple problems but cannot be reduced to a series of simple and complicated

problemsg(Glouberman and Zimmerman, 2002)
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Similar to the problem solving described at the front line, without creating a learning
organiation, any model has the potential to be considered the latest fad. As Kofman and Senge
describgKofman and Senge, 1993)

Most consultants operate from the analytic tradition. They fragment complex situations

into symptoms, treat the symptoms, aackly inquire into the deeper causes of

problems: how we learn and act together with a sense of shared aspiration. Consequently,

management experts have very little ability to influence organizational health. All too

often, their solutions contribute tovicious pattern of "programs of the month" that fail

and get replaced by the next program of the month.

One finding from Schiffdés research of diagnos
allow open reflection and discussionhey notethe adversarial atmosphere in dealing with
problems needs to be transformed into a mor e
(Schiff et al., 2004)

The more reactive responselaogeproblems leads people to assume the small problems
are not really creating any lotigrm problems. The assumptiorth&t the procesis not broken
because the organization has numbed iitself tc
brokm donét fix it o mental ity prevents the cocC
problems to aggregate to the point aif occurrence o$entinel event or a combination of
problems enough to generate an unfavorable report. If the response to sentirseiseiceseek
the expert to solve the problem, the organization does not allow itself to learn and build
organizational capability to generate creative solut{glagman and Senge, 1993)

Kofman even suggests a creative, generative response by nsanegeres a different
focus than the traditional problem solving focushe problem solver tries to avoid an event

from an external influence while creativity r

sense of indivi du(HdimaaandSeeoge, 1998 ct i ve power o
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B e n s Jourmalsof HealthcatesQuality t h e

It may feel comfortable to develop an annual quality plan with sharply defined

strategies and targets, but a better approach is to outline general goals aratiésund

for improvement through which the organization moves toward the desired emergence.
Similarly, it is important to realize that traditional measurement approaches, though
vital, may not hold all the answers and that any answers may be deceptive lndcause
hidden variables. Through application of the insights offered by the sciences of chaos
and complexity, healthcare quality professionals can guide their organizations in the
exploration for new approaches to understanding and positively affecting vital

processegBenson, 2005)

2.2.6 Beyond a Problem Focused Approach to an gpreciative Inquiry and Positive

Deviance Approach

Appreciative inquiry (Al) was designed from research by David Cooperrider at the Cleveland

Cl

i ni c.

The

focus of

Al i's to fdlearn

of

asking positivequestions and imagery to inspire empowering chdltggnr and Watkins, 2002)

Appreciative inquiry is a constructionibsed change approach versus a ddigmi#ted change

approaci{Mohr and Watkins, 2002)

Table 6: Deficit-based Approach versus Constructionisbased Approach

Deficit-based Approach

Constructionist Based Approach

Identify the problem
What is the need?
z
Analyze causes
What is wrong here?
z
Analyze possiblesolutions
How can we fix it?
z
Action Planning
Problem solved!

Discovery
Discoverthe best of what is

Z

Dream

Imagine what might be.

Z

Design

Dialogue what should be.

Z

Destiny

Create what will be.
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Consistent with the system thinking, is an approach of achieving deep, true organizational
change is amplifying positive devian@@D) which suggests the solutions only exist within the

expertise of the system. The six steps of positive deviand8aitels and Sternin, 2003)

DEFINE
What is the problem, the perceived causes, and related behavioral norms?
What would a successful solution/outcome look like (described as a behavior or
status outcome)?

DETERMINE
Are there any individuals/entities the community who already exhibit
the desired behavior or status?

DISCOVER
What are the unique practices/behaviors that enable these Positive Deviants
to outperform/find better solutions to problems in their community?

DESIGN
Design and implementervention that enables others in the community
to access and practice new behaviors (focus on doing rather than
transfer of knowledge).

DISCERN
What is the effectiveness of the intervention?

DISSEMINATE
Make intervention accessible to a wider cdnsticy (replication/
scaling up).
The logic of focusing on the positive deviance or positivedistfovered ideas from the group is

to honor the collective intelligence of the group. This is contrasted with the benchmarking

approach as show iMable 7. Comparison of Benchmarking and Positive Deviance
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Table 7: Comparison of Benchmarking and Positive Deviance

FOCUS
CRITERIA

LEVEL OF DETAIL

STUDIED

DURATION
OF STUDY

EASE OF
TRANSFER

ACCESSIBILITY

RISK OF FAILURE

Bench marking

External

Positive Deviance

Internal
Process performance  Successful behavior
Low High
Short Ongoing
Low High
Low High
High Low

(Bertels and Sternin, 2003)

The system thinking behind positive deviance suggests that sharing best practices leads to

limited implementationif they are presented as conclusions or finalized solutions only. The

culture of the organization needs to be readied to embrace best practices. Malmgaitnesire

professionals téeend conferences arate exposed to specific solution&lthough enthsiastic

about the new ideas, thaytempt to transfeiht ideago their work environmerdéind are not able

to successful

y

graft them i

nt o

t

he

organi zat

setting may be totally inappropriate for anotherkweetting(Hackman and Oldam, 1980) The

emphasis is on the artifacts or the solutions rather than the thinking that developed the solutions.
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2.2.7 Combining and Analyzing Multiple Process Improvement Methodologies

System thinking combines social sciences, management and emmgnéSenge, 1990pnd
many sources include the Toyota product®ystem theory of constraints andsix sigma
concepts as methods of system thinking. manufacturing many similar concepts are expressed
in these methodologies, ete concept of giving the customers the product that they ask for, the
delivery time they aed (and nsooner), the quanyitneeded (and no moreahdividual behavior
identification, process/pathway or flow focus, problem solving emphashprt leadime and
high quality (Werling, 2005) The basic premises of Dr. Deming, for example amsistent
with the principles of the Toyotaroductionsystem and complex adaptive systems thinking (and
vice versa). Although each of these models has a unique reputation or primary focus such as
speed, wste, throughputemergent solutions, frofine involvement positive focus, innovation
or modernization and quality or reducing variation. Just as the NHS has combined these
concepts, many in healthcare and industry are using a combination of the ctmecesetshe best
of each in achievingtheorgarr at i onds goal s.

Several highlights of these methods seem appropriate as we weave the concepts together
towards the development of the Model
2.2.7.1 Full of paradoxes versus common thinkingr hus, although TPS, TOC and complexity
were designed separately, thare many areas of overlap. For example, many of the ways of
system thinking, the Toyotproduction systenare counterintuitive or paradoxical. How can
giving up control actually |l ead to a process
batching led to more efficiency? How can complexity be adaptive? How can multitasking

increase lead time instead of decreasing it. Similarly, the Togaieduction systenwas
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articulated to have a unique characteristic of high agreement on the goals and higlesigoeem
the fAiway we do thingso.

2.2.7.2Based on natural system$ autonomic nervous system versus fixed, centralized
command and control Complex adaptive systems seek to improve constantly described as
Anatural, a d a p ("Quality Ménagprnent,V 2004 ETaiithdOhno also suggests a
business organization is like the human b@@yno, 1988) The autonomic nervous system of

the body allows local response to changing internal or external environmental ¢hanghsas
salivating when smelling a lemon, increasing heart and respiratory rate when exercising,
shivering when cold, or withdrawinghand when touching a hot surface. At Toyota they try to

set up an autonomic nervous system for the business so the factory workers can respond without
checking with production control. The flexibility of the spine is necessary to the human body
and likewse with the business organization. Through the Rules in Use, TPS has adaptive
characteristics.

2.2.7.3 Nested modularity, web, patches or quilt motif versus the functional silos or
chimneys The complex adaptive systems theory describes patches of a qualtlitiorally,
manufacturingenvironmenthere is a desire to optimize each one of the patches. The breaking
down of systems into patches may be a fundamental approach evolved to solve difficult
problems. Although the patches do not overlap, there amections between parts of separate
patches across patch boundaries. This means that finding a good solution in one patch will
change the problem to be solved by the parts in the adjacent patches. These parts will themselves
make adaptive moves that in tuaiier the problems faced by yet other patch€ke patches
described in CAS seem familiar to the small teams with a team leader described in TPS. A team

can be dynamic within its sphere through congfaiing improvements processesrémesign
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itself. Similarly TOC focuses on throughpuicross chains of interdependent processes or
pathways.

The Theory of Constraints is critical of local optima but looks at how the pieces fit
together (the quilt anal ogy) a n dlimits éhe avgralme n t C
system. Complexity science would suggest that organizational design using a nested hierarchy
would be more appropriate for localized decismoaking and the emergent solutions to occur,

For example, for a hospital, rather than a fiomal design (i.e. the nursing department,
registration department, accounting department) wittwatkers from different departments

reporting to separate managers, a more appropriate organizational design might be to
encapsulate all the different deraents for a patient pathway under one manager, director and

vice presidentthus providing streamlined decisiomaking to more rapidly respond to patient
probl ems. This would transition from a siloe
in decisionrmaking.

An article in the Washington Post titled,
describes a producer and author of Dr . W. E
Crawfod-Ma s ondés heal t IBkeaasked many guestianeabaldtmratory test and
avoided unnecessary major surgery. Dr. Paul Batalden, director of Healthcare Improvement and
Leadership Development at Dartmouth Medical School responded to her experience as a
common problem with the siéml approach taken in healthea

The way that patient care can be improved is to see it as a system within the larger

hospital, healt hcare and soci al syst ems.

past and nothing is learned from it about improving the system. Healtbspiarials

must learn to mentally grasp larger systems of care and understand how systems work

and why they can produce results more or less than the sum of thei{Qrantdord
Mason, 2002)
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The Toyota production system has an implicit nested modular design with the production
line organized into teams of approximately four team members to one team leader who reports to
a group leader. The intention is for the team leader to haveuptiae work and be available to
his/her four team members for immediate small problem solving.
2.2.7.4The power of obsevation or focus on the reality versus the perception Both CAS
and TPS emphasize the power of o0bsé¢hekeanest on.
sense for managers to develop, the ability to postulate associatibas greatest skill, and their
ability to take risk in facilitating the association their greatest attribute,(Zimmerman,
Lindberg and Plsek2001) According to Taiichi Ohno, AFin
an object wuntil a hole is al mos@hnb 188 Hent o it
used the example of Toyoda Sakichi who stood and watched a neightbath gr and mot he
hand loom for a whole day and was able to observe the incredible waste of human talent when a
thread breaks and a whole day of weaving was ruined. Theory of constraints suggests the
bottleneck becomes sadlident through operations.
2.2.7.5Based on simple rules versus regulations, policies, procedures and expe@aS
emphasizes that complex systems need simypés or principles that can be applied in many
situations. Therefore, the concepts of the Toyotaluction system and the theory of constraints
may need adaptation to provide value to healthcare problem solving. However, there are many
concepts from TPS that do parallel the IOM Simple Rule$adde 8: IOM Simple Rules and

Toyota Production Systedemonstrates:

Table 8: IOM Simple Rules and Toyota Production System

IOM 10 Simple Rules Toyota Production System Concepts
Continuous healing relationships Continuous flow

Customization 1x1

Patient control On customer demaddpull systems
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IOM 10 Simple Rules

Toyota Production System Concepts

Shared information

Kanban systems and information flow
design

Evidencebased decisiomaking

Scientific method embedded into the
improvement rule

Safety as a system property

Processes are designed to incorporate
safety

Transparency

Frontline worker focus

Anticipation of needs

Starting with the customer need

Continuous decrease in waste

Waste is called nAm
constant elimination

Cooperation among clinicians

People connect the system

Interestingly, Spear identified essentially simple rules, or tacit understandings that the workforce

at Toyota used and

Table 9: Comparison of the Elements of Various Modslows the concepts of the
various models described and how they para to each other in terms of customer, individuals

and behaviors, processes/pathways/chains or flow, predddving and the primary focus or the

reputation.

abel
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Table 9: Comparison of the Elements of Various Models

Concepts TPS, Liker: TPS, Spear: 4 Theory of Complexity, Appreciative Clinical NHS Six Sigma
4 Ps rules in use constraints (TOC) Paul Plsek Inquiry/Positive Microsystems: 5 Modernization
Deviance Ps
Start with the Philosophy What does the Start with the DEFINE What isthe | Purpose/ Voice of the
customer customer need] customer problem Patients customer
System objective What would a
successful
solution/outcome look
like
Individuals and People and| Activities Tasks DETERMINE If | Providers
behaviors partners Connections individuals have Pattemns ‘
Patterns solved Functions
Processes/ Pathways Processes/ Processes DISCOVER What are| Processes Processes Balanced
Pathways/ Constraints the practices that scorecards
Chains/ enable these Positive Analysis of
Flow Deviants variance
to find better solutions| Process
to problems in their design/redesign
community? SPC
Systems/Chains DESIGN Process
Design and implemen] management
intervention that Design of
enables others in thi experiments
community
to access and practic
new behaviors (focus
on doing rather thar
transfer of
knowledge).
Structure DISCERN Pathways
What is the
effectiveness of the
intervention?
Problem solving Problem Improvement On-going DISSEMINATE Continuous
solving improvement share improvement
Creative
thinking
Primary Waste elimination, speed Throughput Changing Focus on the positivg Frontline focus Modernizing, Quality,
Focus/Reputation through within the community innovating reducing
emergent variation
solutions
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2.3 RELATE LITERATURE, T HEORETICAL PERSPECTI VE AND RATIONALE

FOR THE PRESENT STUDY- DEVELOPMENT OF A PRA CTICAL MODEL

Healthcare is clearly in need of new ways of approachinguiddity, patient safety, satisfaction

and workforce engagemergroblems. The current healthcare quality infrastructure and
approaches may have become a-valneadded activity. How does the healthcare industry
design effective industry wide transfortiean to achieve a demanded higher level of personalized
service, quality, and safety and eliminate waste? Clearly the current results are disappointing.

The outline of the literature suggests that new approaches are promising to a difficult
problem in gality and safety affecting healthcare but there will not be a magic bullet that will
address all problemsAccording tothe 10OM, AFortunately, usef ul red
now used widely in other industries can be (and in some cases have lzegnjaeld t o heal t |

(Crossing the Quality Chasrd001)

However, here remains a challenge in modifying manufacturing praogg®vement or
guality methodologies to service industrieB describing the Toyota House, it becomes obvious
the translation difficulty in adapting the manufacturing concepts to a healthcare environment.
For example, takt time appears appropriateaftinear production line with predictable customer
demand, and control of the variability of the customer needs or product, yet very impractical for
a healthcare environment such as an emergency room where dergmdlyisariable

The development of thExcellence MakeoveModel was initiated by this researcher
after experience with Steve Spearonfr the Harvard Business School atite Pittsburgh

Regional Healthcare Initiative (PRHI). The goal of PRHI was to implement concepts from the
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Toyota poduction system, similar to the adaptation achieved for Alcoa, called the Alcoa
Business System. Over four or more years, educational programs and learning lines in units in
Pittsburgh hospitals were developéd/e tried to understand the hospital as a compjstesn of
activities, connections, pathways intended to meet system objecti&itsough we learred

about useful concepts application, there remainednatant struggle to gétaction andoarriers

in leadership and frofline acceptance

Prior todevelopment of the Excellence Makeover Modelyehgere pilots of change in
an Ambulatory Care Center (ACC) (described in Appendd using observation and
implementation of rapid cycle change using the concepts of the Toyota production system.

Similarly the Medical Intensive Care Unit (MICU) and Coronary Care Unit (CCU) used
reattime process improvement to achieve dramatic changes in the number of central line
associated blood stream infecti ontsme RrabemMBS) .
Soving to Eliminate Centr al Line Infectionso
Patient Safetyvith the researcher was the second author. Within a year the number of CLABs
decreased from 49 to 6 (10.5 to 1.2 infections/1,000danes), and mortdlies from 19 to 1
(51% to 16%)despite an increase in the use of central lines and number afalyse These
results were sustained during a@énth period Shannon et al., 2006)

Beginning in anuary of 2005, further exploration of the application of these concepts has
led to the development of the ModeBeveral informal or formal observations and pilot tests
have beerrompleted by the researcher to test thed®l prior to implementationin Jure 2005
with the modehaving beerapplied tothe patient flow process within a hospital andéscribed

in AppendixD as the Extreme Team.
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This ledto therefinement andormalizaion of theExcellence Makeover Modealnd its
further application wthin two nursing units g telemetry anch med surg) in March 2006 at the
same hospital as the Extreme Team. At this point the Model was called an Excellence
Makeover: Hospital Desi gn, primarily Dbecaus:
Extreme Makeosr: Home Edition.

Since March 2006, additional Excellence Makesveve been conducteth a tertiary
hospitalEmergency Department (EDyyo stepdown units,in a quaternary hospit&lmergency
Department (ED), Central Sterile, and Cardiac Lab Unity{;land ina community hospitatio
optimize the or t(imdudirgdphysical pharapy, ®acupdticnal therapy and an
orthopedic nursing unit An Excellence Makeover was also tried in the risk management/patient
safety department but the ne¢ of the work led to a traditional team approach rather than the

rapid cycle changes designed in the Excellence Makeover Model.

2.3.1 Observations about the Pilots and Refinements in the Development

Several preliminary but informal observations can be mab®e Excellence Makeover Model
has continued to be refined with each implementation based on these observations
e Each Excellence Makeover is unique and the level of interest and results are
unpredictable prior to the event. Overplanningnseéo have litt value. This is
consistent with the ideas of compl exity
healthcare quality, one of the first lessons to be learned from chaos and complexity
is that highly structured forecasting and planning may be of limited yBlereson,

2005)
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e The nursing units are the toughest to get pagtom, to see results and to sustain
efforts. The complexity of the work of the nursing units is likely the reason that
sustainability in nursing units is challenging.

e Sustainability has been disappointing; even when full and enthusiastic
participation @curs during the Intensive.

e The interest in the teaching varies considerably and in some situations, no
teaching was chosen by the leaders or the staff

e In 2 situationsout of the initial 10 Excellence Makeoverpredetermined
experiments in changing theork design were introduced and in both cases, the
staff became resistant and the experiments were either discontinued or redesigned
by the staff. Il n both cases, the staf/
actively complained or passively resistbéé change, even to deny the need for any
service changes.

e In the community hospital there was the most active hospital wide participation
with 720 tickets placed in a box (as an incentive system to encourage participation)
over 6 days of the Excellend&akeover Intensive.

e The |l eaders have reportedly become MfAexh
and have needed time to recover from the experience. In one recent event, 10/07,
the director took a sick day the following week because she was so tieedhaft
Excellence Makeover Intensive even though the event was within the normal
working hours for the manager. The managers and leaders express they have to
Aget back to my real jobo and are conce

responsibilitieswhile participating in the Excellence Makeover. This catphof
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the normal job appears to interfere with the sustainability of the concepts of the
Excellence Makeover

Active participation in identifying glitches has occurred although the volume of
ideashas not been as robust. Atcommunity hospital er 410 glitches were
identified and 360 ideas were generated. Glitches frequently exceed the space of
the poster (3 feet x 5 feet) and extend over the wall. The generation of ideas has
also exceeded thspace of the poster in some situations.

Senior leadership involvement has been disappointing even after numerous
attempts to encourage full involvement. In one situation, the Chief Nursing Officer
did actively participate and continues to participate bow once a month
refreshers, for at least part of the day, even over a year and a half after the Intensive
event. Ata community hospital theice president of operations actively supported
the planning and the Intensive event, up to the Reveal aboutnéhsnafter the
Intensive but has not continued any regularly scheduled redesign work afterwards.
In several situations, senior leaders will stop in at the-&itlor at the end of the
Intensive but have not been as actively involved in understandinglittiees or
supporting the implementation of the ideas.

Staff have been proud of the results and some have been honored by board of
director recognition for their efforts and results. Stories and pictures have been
shared in the internal newsletter,elbatest Word.

When the dream room remains intact, it appears to improve sustainability but
none of the Excellence Makeover Intensives have continued to use the method of

daily collecting glitches and ideas. Occasionally staff have posted a glitcthafter

63



initial Intensive event but there is not a systematic approach to dealing with new
glitches. I n fact, sever al senior | eac
number of glitches after the first 28 hours and they seem to continue to own the
glitches, rather than the frelme staff owning their work.

The feedback on the Excellence Makeover has been positive from engaged staff.

Some staff in some of the Excellence Makeover do not want the glitches and ideas
to be in their handwriting because they reportedly afraid of getting in trouble. In
these cases, the researcher or another person from outside the unit writes the glitch
or idea.

There is orgoing interest in new Excellence Makeovers with typicali¢ 3
additional opportunities for other departments after one is complete. After
explaining the process and the commitment, some of these opportunities have
failed to mature.

Every unit has done something different with the glitches and the ideas gathered.
For some, they typed up both and have used them for periodic reference. Others
never typed them up and other typed them but did not use tfiémhospitaput
them on a shad hard drive and distributed ownership throughout the senior
management team with a requested progress report about 6 weeks after the
Intensive Event. The CEO is concerned about the lack of continuing the progress
about 8 months after the Intensive event

An informal observation when there has been a review about 12 monththafter
initiation andwithout direct connection of doing action planning after the events,

there appears to be significant progress on the glitches and the ideas in most cases.
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It seems exposing the glitches and the ideas allows a collective but unconscious
change in the unit.
This research further explore the theoretical development and implementation of the
Excellence Makeover Modébr work process redesign and implements bhodel ofreattime,
ontline, point of care process redesign and problem solving adapting the principles from
industrial process management models (such as Toyota production system as well as other
methodologies) as they are consistent with complex adapéll generally labeled systems
thinking. The Model would be a comprehensive organization wide implementation combining a
hybrid of the process improvement ideas and concepts. The practical implementation of the
model in one area will be pursued as tlesearch component for this dissertation but the
concepts are broader than just an one implementation at one organization.
Some of the basic premises on which Exeellence Makeover Mod@ based:
e Healthcare is so complex we cannot figure out ond agbwer.
e We need to create an intelligent organization that can apply practical wisdom to
dynamic circumstances.
e The front line staffs are the experts of the system. They care about the patient,
know what the patient neewak, undlerstandthevhat v
barriers and how to fix it.
e Leadership/ management 6s entire role 1is
occurs in any businedsfor healthcare, that is at the point of care.
e Healthcare has extreme variability in need and demand forcesrwequiring

constant adaptability

65



e No one process improvement methodology is sufficient to meet the complex
adaptive needs of healthcare but many of the principles are applicable.

Weaving together the concepts and developing the Model

Table 10: Process Improvement Methodologies and Their Use in thexcellence Makeover Model

Excellence Makeover Model Excellence Makeover Model
includeswhy does not includewhy
Malcolm Baldrige eSystematic approach, eDoes not use the full
deployment, learning framework but could be
cycle, integration and used within the
alignment framework
eHigh performance
thinking
ISO eNone eAll aspect® requires
inspection versus desig
Benchmarking eBenchmarking from eBest practice solutions
within the group only; from others identified
eUse of comparisons if thi and used potentially
group determines is not relevant within the
valuable local context
eAvoid complacency of
median or even best
practice benchmarking
Total Quality Management ePhilosophically eImplementation leswp-
consistent down morebottonmup
or frontline focus
Toyota production system eAndon cord and Kaizen eLinear manufacturing
methods are primary conceptd cannot apply
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Excellence Makeover Model

includeswhy

Excellence Makeover Model

does not includewhy

focus
eUses Steve Spear RIU

Framework

to a complex
environment without

adaptation

Steve Spear Rules in Use

eAdapted but embedded :
the Beautiful Design
Principles

eUse concepts of design,
test in use and
experiments as

improvement

eTight alliance with the
Toyota method$ one

right way

Theory of constraints

eGlobal optima focus

eQver focuses on
flow/constraints and still

top-down

Six Sigma

eUnderstanding and use ¢

statistics and variation

¢Off-line problem solving
and use of the expert
(master black belt)
continues hierarchal tof
towni complicated

model

Clinical Microsystems

eFrontline focus

eFormal assessment tools
for analyzing the 5 s
remains an offine and
top-down

implementation

Systems thinking

eAutonomic nervous
system
eEmergent solutions

el_earning organization

el acks anyprocess
focu® the Model adds

some process focus
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Excellence Makeover Model Excellence Makeover Model

includeswhy does not includewhy

eComplexity methods

eDynamic

Appreciative inquiry/Positive eCommunity provides eSequence of questions
Deviance collective wisdom; focug eModel adds design

on the creative future principles to the mix
and gather the collectiv

understanding of the

group

2.3.2 Introduction to the Excellence Makeover: Hospital Design Concept

This research involves the beginning of a systematic systdem comprehensive approach to
redesign of care processes called the Excellence Makeover: Hospital Desigrprogrems
developed under this name are intended to create a unique and exceptional patient experience
using the systems thinking concepts. Tdeus is achievingustainable process chandbat
chang how the organization thinks and learns rather thers jt a fad or a fApr o
improvements that are designed by the embedded staff are expected to have more sustainability
than the traditional benchmarking or best practice transplanting approaches.

The goal is to provide the opportunity for all éds of the organization to have a shared
way of thinking to systematically designing and improving the patient experience through
improving flows, connections and activities. This creates atiraallearning organization close
in time and space to the tgnt experience. Significant involvement of mamydls of the

organization (frondine staff, leadership, middle management, staff in quality, risk management,
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infection control,h é) wi || be coordi nghlyed i n
adaptive environment driven to eliminate was"
experience. The front line workers, or the people who do the work, will be the people who solve
problems or improve the patient experience.

The visionofte or gani zation is stated: fAthe patie
even expand the concept to be fAEverything we
bettero. There is an intentional onotdehavingnd f o
the staff work harder to compensate for broken systems.

The sta¢d and communicated objectivesthe Excellence Makeover: Hospital Design
are:

e To provide examples within the healthcare system where there was an innovative
design of the carexperience.

e To refine and define powerful management strategies and "oubsd®x"
thinking using the science of management to design a care expdeadagy to
higher quality, service and financial outcomes across the healthcare system.

e To create capacity of experts within the system who can lead and facilitate rapid
cycle change processes using system specific design principles.

The Excellence Make®r method of process redesign is a hybrid of contemporary
process redesign principles drawing from the models aitasfof:

¢ IHI Improvement Framework including focused PDCA
¢ Complexity and systems thinking, including positive deviance
¢ Toyota Production Ssgem/Lead the Perfecting Patient Care System concepts from

PRHI
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¢ Six Sigma

¢ Theory of Constraints (TOC)

¢ Industrial/Management/Systems Engineering
¢ Clinical Microsystems

¢ National Health Service (NHS) Modernization Agency in the UK

2.3.3 Integrated capacity building

Excellence Makeover Thinkers (EMTs) are people who want to learn how to facilitate such an
effort will also apply for the training. The Excellence Makeover Thinkers will become the

coaches of future Excellence Makeovers.

2.3.4 Leadership Commitments

Each Ecellence Makeover is edesigned with the leadership/management of the ar&zcos.
Although each one willhave slightly different format, the following information as
recommendations are provided:

The vision is for the Excellence Makeovers are atstlea oneyear (12 month)
commitment by leadership and freliie teams. [For the purposes of this research the
experience of the initial Intensive will be studied and for thewsek time period after the
Intensive.]

The Ground Rules would stay in pla24/7. The ground rules are:

eNo blame

eHave fun and generate high energy
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eCreativity before capital
eNever say Obecause thatodés the way things ar
eDesign mini experiments

eOpen systends involving everyone with open communication about glitchessarations

eKeep going no matter what

A unit based Dream Room will be established and used throughout the Excellence
Makeover and as long as possible afterwards. The Dream Room would be kept intact and daily
glitches and ideas generated and even extendadltmle patient specific glitches and ideas with
active participation by patients and families.

Intensivé the first aspect of the Excellence Makeover is an intensive redesign
experience. This is initiated with a kicf and then a 72 hour redesign lva specific sequence
of events.

e 0-24 hour® Understanding the current reality;
e 2548 hour® Visioning and gathering ideas;
e 4972 hour® Designing and trying experiments.

At the end of the Intensive are a celebration and a langaf additional impreement
efforts About6l1 2 weeks after the | aunch we have a #fAr
encourage oigoing work.

After the 3 day Intensive, we will continue the experiments by focusing on Refreshers 3
days per week for the next 2 weelteen 2 days per week for the next 2 weeks and then dedicate
a full day each week to refreshing the work.

Expectations for CEO and Senior Leadershiprderto have a successful Excellence

Makeover
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Premeeting to set scope and expectations, communsggiport and articulate

anticipated results

Understand and support the Excellence Makeover process including the glitches

and ideas.

Actively work at eliminating barriers

Attend the kickoff, the launch and the reveal

Provide a daily checkn (formal orinformal) during the Intensive, and a formal

weekly checkin the first month and then monthly cheicis

Celebrate the efforts and recognize the participants in private and public ways

e Learn more through activities such as attending the Power Ups!

Expectations for Immediate Manager and Directororder to have a successful

Excellence Makeover

e Plan the event

e Conduct some of the training

e Build trust and energize the team

e Provide progress reports

e Handson management support for change

e Requests assance from leadership

e Celebrate the efforts and recognize the participants in private and public ways

e Attend the Power Ups! (longer all day educational sessions about key concepts)
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2.3.5 General Description of the Excellence Makeover Intensive

The Excellence Makeover Intensive is an intense redesign (for example a 72 hour redesign) and
training opportunity. For 24our units,the Intensive covers all shifte engage the workers

during oftshirts. The specific duration mayary with differentunits, depending on their needs.

This intense period will merelipe the beginning; the hope iissights from the intense period

would be the beginning of some new ways of approaching problems. We want the team,
including leadership, to setfommit to ongoing process improvements. Depending on the
course of the improvement, several Excellence Makeover events along a patient care experience
in the focus areas.

After a kickoff event, which establishes ground rules and focuses everyone on the
purpose, wewill start with understanding the current condition. This will include observation,
process mapping and glitch gathering.

After describing the definition of a glitch, glitches are gathered usingiPbsE not es
which are gven to all participants or are made available in the Dream Room. A poster will be

placed in the Dream Room for placement of the glitches.
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Gathering N C"

A ghrh &5 something very small that is or is not supposed to happen or some type of fesdhadk
{gond or had). An example might he 2 small patient canvenienoe ar nice idea that adds to the
patient experience ar samething less positive such as missing medicine, a lae nch tray, ar
na wristhand for a patient an a falls prevention program. A glitch can be samething that the
patient, family ar s recognizes. Gliches are good because they tell us samething — if we
listen to them.

Figure 11. Good Little Insights To Help Every Succeed (GLITCH) Poster

For the first 2448 hours, the emphasis is on documenting the glitches. The staff are asked to
takethePost t E notes with them as they do their wor
onthe Post t E notes-itE Thet P sar e tepdndtbeewdhll immndamh e p o
fashion initially. Previous experience is that most of the glitches would be things that do not go

well, but the gathering of glitches is not intended to be a défiasted approach. The glitches are

information about the cum&d what is working and not working currently.
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Figure 12: Picture of Glitches
After the initial time period of 288 hours, the glitches are organized based on their natural

affinity and header cards are placed above like glich€his creates deep system information
from the frontline staff perspective of what is working or not working and organizes the
information into topics. Ideally, the front line staff own the information and organize the Post

itE notes idmgramn.t he affinity
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Figure 13: Glitches with Affinity Headings

Intermixed with the identification and solving of real problems will be Healthcare Hero
Challenges, which will be short teaching exercises for front line staff. =~ The Healthcare Hero
exercises are short and generally interactive exercises to teach des@ principles from

some of the system thinking methodologies. The Healthcare Hero Challenges are necessarily
short because they are intermixed with the actual care of the patients and occur within the dream
room or in the unit space. The intentiontasbring design principles to the problems that are
occurring and share openly the logic beneath the Excellence Makeover. We call this the FUI for
Fun User Interface, because the exercises are intended to be fun and interactive. The use of
PowerPoint ofecture style teaching are discouraged. Using the existing glitches the teaching
can pull from practical examples and try to illustrate the application of design principles. Sample

modules for the Healthcare Hero Challenges are provided in Appendix .
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The teaching wi || utilize an adapted f
adaptations are intended to Afeminized the
healt hcare. For e x amp | d&xcellance Makeavelr Mad@lill dise a r r

Adream r oomo.
Instead of Rules in Use (RIU) the concepts will be simplified and called The Beautiful
Design Principles. The Beautiful Design Principles are:
e Define and simplify every pathway and streamline flow
e Clearly connect customers and sugrd
e Specify every activity
e Improve with each glitch to move closer to the ideal

adapted fronfSpear and Bowen, 1999)

The methodalgy will be underemphasized to avoid distraction about industrial models
not being appropriate for healthcare. Additional adaptations will occur for the specifics of the
i ssues being addressed. An Excell encte Mak
teaching and reference (available in Appendl)x . The Owner 6s Manual
basic framework from Steve Speards wor k:

e Purpose/System Objective

Pathways

Connections

Activities

Improvement
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Table 11: Framework Understanding and Excellence Makeover Planned Steps

Framework understanding

Planned step for excellence makeove

Start with the patient as a pergon

Maintained as a goal for the proje

it he patient is the

Repeated often by the projec

management

Employee needs establish emotiong

safety (a blamdree environment) fo
employees with the opportunity for healthc:
workers to reconnect to their reason or go
into healthcare as a profession. The ability

enhanceit ouc h ti meo

by
time for healthcare professionals. The o
people who have the right to change the w

are those who do the work

Ground rules
Introduction to the TPS definition of th
he

i deal via t ndecod

proucti on systemo or

ideal includes emotional safety.

Setting the goals and communicati
them by leadership within the group. T
goals should be specific to the objective of
organization and connected clearly to
values of tle organization and the individua
within the organization. For example, f

common healthcare errors such as infecti

Metrics were defined and repeated

daily interactions and forums
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Framework understanding

Planned step for excellence makeove

falls, or medication adverse events set Z
error as the goal with an aggressive timefra
For processes between departments, ere
than standards, common performal
agreements would be made. Focus on the &

of organizational pain and relieve the pain.

Develop a relentless focus on creat
a perfect procesdor every value creatin
activityd consider the ideal process (
defects, immediate, on demand, without wa,

1x1 and safe)

Visioning session

Observe to understand the currt
condition
Find meaningful data about the patie

Go and see the work

Processs which will be observed are:

On the unit observations and proc

mapping

Solve the problems in redime to

nr

~

oot o or action cal

the people doing the work with prop
teachers/coaches. L#te system teach yo

The Toyota production system principles wi

Glitch gatheringand idea center
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Framework understanding

Planned step for excellence makeove

be used to redesign the processes or syst
Timing is not retrospective but now and
can design virtual andon cords to virtually st
the line to focus leadership attention on

latent problems.

Use applied common sense syst
design principles from the Toyota producti
system or other system design methodolog
such as leveling, building quality in and feq

proofing systems, pull systems versus p

To be determined by the team

systems, no forks or logp and clea
connections.
Design immediate countermeasu Daily experiments refinements al

and try them; test in each use to creat
learning system (the organization is consta
redesigning its processes towards the ide
Compare results to past andond class
Never g

experience.

do this better?0 Ang

feedback sessions
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In addition to the short teaching, at lunch or other break times, longer teaching
opportunities may be completedcor many of the teaching, there is a short or a longer version.
These sessions are called the Excellence Makeover Thinker (EMT) sessions because they are

intended to develop additional capability within the organization to develop coaches.

‘(-1\9@ == S AL AN
Maketver 3 =F = L N T

- 2 = e I s o 9t
~ — g 4t
Vision ® ] S5 3 f b T .
- 1" g .
bt i thhe focus of everything we 4o e ;i» A 3 l:

e do wil make our patents’
Tves

\

Figure 15 Excellence Makeover Teaching session The Web of the Patient Experience

The next stage will be generating ideas to solve these problems and beginniegpaninents

to solve them. ldeas will also be placed on another poster for Ideas.
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Q) .
Make ';f-ln Idea Center

All ieas are weloome and the mare the better. Thanks for your ideas

Figure 16. The ldea Center Poster

Additional skill building will be woven into the experience for the Excellence Makeover
Thinkers.

Lastly, we will focus on sustaining the changes and the new way of thinking. The
process of making improvements would be consistent with proven scientific methods of problem
solvingd a rapid cycle PDCA.
2.3.5.1The Logic Beneath the Design of the Excellence Makeoveto highlight important
aspects of the focus of the research additional drilldown into the logic behind the research will be
pursued. Many of these concepts are part oEdmellence Makeover Modehd the teaching of
the Model concepts. These aspects include:

1. Finding Slack Time and Creating Touch Time

2. Documenting the Current Condition Hairball
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2.3.5.2Finding Slack Time and Creating Touch TimeAs part of the quality improvement
work of the National Health Service (NHS) Modernization Agency, they quoted Winnie the

P o o h js asfids far as he knows, the only way of coming down stairs, but sometimes he feel

t hat

Could healthcare workers redesign their processes if they took theéotistep and think about

it?

3. Listening to the System

4. Refocusing the Role of Leadership, the Management $iploy and Adopting a

Systems Approach
5. Changing When and How Problems are Solved
6. Focusing on the Point Of Carehe Point of the Value Exchange
7. Asking AWhat Does the Patient
Need?0
8. Focusing on the Process and Girga Adaptability
9. Refining Problem Solving Levels

10.Taking an Constructionidtased Approach to ProbleSolving

11.Understanding Normal State, Dysfunctional Normal State, Contingencies and the

Creative State
12.Conducing Very Raid Cycle Experiments
13.Using Data
14.Creating Tension Towards the Ideal
15.Designing a Learning Organization

16. Start Anywhere

there must be another way, i f
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The core purpose of the healthcare profes
restoring vitality and health through caring for the physical, emotional and spiritual needs. Dr.
Reinertsen suggests the core process of healthcare is developing helalionships which are
dependent on the time available for the healthcare w¢R&nertsen) Healthcare workers are
deeply frustrated by the lack of available time to provide the tefvgliality care that they know
they should provide. According to Dr. Reinertsen:

Frustrationsabout their work are about time: fear that rushed patient visits will cause

them to make serious mistakes, anger about the time they waste in cumbersome

regulatey and organizational workflow processes, and a profound sense of loss of
control over how they spend their timgReinertsen)

Every person and organi zat i on betomes tha i wa )
organizational habit. The growth of these ideas comes from the past practice of adding
additional components over time. Eventually processes become complex that they break down,
meaning they no longer meet the purpose of the préceitiser fom a patient (or customer
perspective) or from an employee or even an employer perspective.

In a stressed, pressured, low reimbursement healthcare environment, freeing up the time
for improvement is one of the first obstacles. A first step in point & pasblem solving is
capturing the attention and willingness of the care providers present. Several challenges exist for
the staff involved indirect patient care being able to pause and even identify the problem. The
fragmented, chaotic environment isidtrating already for the nurses and other healthcare staff.
The frontline healthcare workers experience is described aspmessured, harried, fapaced
and fraught with a wide array of annoyan¢€&scker, Edmondson and Spear, 200$uggesting
problem solving should also be an added responsibilitytfem becomes a more increasing

pressure instead of a relief.
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The design of fislack timeo for problem sol
Jim Reinertsen suggests that the theory of complex adaptive systems suggests a simple rule be
appliedt o hospitals that | eaders systematically r
doctors and nurses. He admits that applying this rule is more difficult than it sounds
(Reinertsen) Dr. Reinertsen describes the work done at the Pittsburgh Regional Healthcare
Initiative, implementing the Toyotproduction systelms a way t o avoid or deé
time toxinso such as filling out fgarcamplexr equir
maze of organizational and external environmental requirements.

The clinical microsystems research agrees that although finding time for a clinical
microsystem to improve care is a challenge. However, it is the only way to improve andmaintai
the desired characteristics of quality, safety, efficiency and flexibility by blending the work of
analyzing, changing, measuring, and redesigning into the regular patterns and way things are
done for frontline professional§Godfrey, 2005) It is necessary tbaving the combined efforts
of everyone continuously to sustain the change. Front line staff have extensive tacit knowledge
from which the organization can learn and can impact the risk adjusted mortality through
participation and collaboration, partlady through participation in process improvement efforts
(Nembhard et al., 2007)

Healthcare workers are all so busy individually that they do not have time to redesign the

patientds care experience. Heal t hcare worker
they lose the joy in their own work The fisystemo is so complex t
change the processes. Yet , they recognize t

become tired, frustrated in changing things and they get used to the workarounds or the path of

least resistance.
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The Excellence Makeover Modekts aside time initially through the Intensive when all
shift focus is conducted. The analogy is similar to getting the rust off of the flywheel as
referenced in JinCollind &ood to Greabook(Collins, 2001) The onrgoing refreshment keeps
the flywheel moving.
2.3.5.3Documenting the Current Condition Hairball The figure below demonstrates the
observations of a nurse on a stepdownvaluenit f o
addedodo and t her atienw safely isstids olpserdetemits amamped At he |
The hairball includes many small potential items of friction for the patient and the staff.

These smal./l failures are also called, fri
capacity and artitially decreases real capacity. From the book Beyond the Theory of
Constraints, friction is summed up in a quote from On War:

Everything in war is very simple, but the simplest thing is difficult. The difficulties

accumulate and end by producing a kafdriction that is inconceivable unless one has

experienced war é Cou the &isdsyounmeveroreally forege d e n c e ¢
combines to lower the general level of performance, so that one always falls short of the
goal . € Fog can p being geenton timb, & gun fremniigng Wheroitm

should a report from reaching the commanding officer. Rain can prevent a battalion from

arriving, make another late by keeping it not three but eight hours on the march, ruin a
cavalry charge by bogging theth e s d o w n (Lavinsonn20@’7) o

Friction an also be defined as dAthe Iittle t
guite important enough to make theeno me t o management for a ¢c¢h
recognized by Henry Ford who ndait the little things that when added together become very

big things(Levinson, 2007) Healthcare has many, many glitches, which create friction, slow

flow and potentially create problems. Understanding the glitches can reveal the complexity and

simplifying can potentially eliminate the errors.
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Figure 17: The Hairball of the Current Condition

The Excellence Makeover Modélocuses on the current conditio
the reality. I n the I ntensive, the focus 1is
hours when participants understand the current condition as from the patient and the staff
pergective and document important processes.

2.3.5.4Listening to the SystemThe Excellence Makeover Modetuggests the system is
constantly communicating what is working and not working through the patient experience and

the staff experience. Essentially the systis talking or even groaning in a way through
numerous small failures which occur within the course of work. Data from Tucker suggestions

(1) most operational failures stem from breakdowns in the supply of materials and information

across organizationdoundaries and (2) employees quicklrform a quick fixor compensate
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for the system (also called restoring the system and first order prsbllemg) (Tucker and
Spear, 2006) The organizational reaction or opportunity to learn is thus lost and the
workarounds multiply creating a bulky and fragmented working environment.

Listening or diagnosing the current is an important step before redesigning work systems
(Hackman and Oldham, 1980) The Excellence Makeover Moddistens to the system by
gathering the goaotittle-insightsthat canhelp-everyonesucceed (GLITCHES) through
distribution ofthe Post t E not es and instructions to gather
2.3.5.5Refocusing the Role of Leadership, the Management Philosophy and Adopting a
Systems Approach Typically with the command and control leadership style the organizational
pyramid has the CEO at the top of the organization and thelin@nor point of care staff at the

bottom. The figure below demonstrates the typical organizational chart in a simphiyed

Organizational Chart

Human Finance

Resources Vice President

Director
Manager

Supervisor

Front lines taking care of the patient

Figure 18: Traditional Pyramid of Leadership
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The Excellence Makeover Modetill attempt to invert the pyramid by focusing on the front

lines where the value exchange occurs. The inversion will only be theoretical but exchanges the
customer supplier relationships between leadership and the front line workers. The supervisor is
the supplier to the front line of resources necessary to create the value exchange. Likewise the
manager is the supplier to the supervisor an so forth, up through the CEO level. Khatri, et all
suggests a contrlased organization is where there is lh Hegerarchy and communication is
mostly vertical and from théop-down versus a commitmeitased management approach
which organizational commitment is extensive and involves teams, cooperation and employee
involvement(Khatri et al., 2006)

The Patient is the Focus of Everything We Do

Front lines taking care of the patient where the

value exchange occurs

Supervisor Human

J Resources
Manager

; Finance
Director

Figure 19: Inverted Pyramid of Leadership

The Excellence Makeover Moddias leadership style consistent with the Complex Adaptive

Systems style of leaderskiippplying Complexity Science to Health and Healthcare," 2003)
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Table 122 Complex Adaptive Systems versus Traditional Leadership

Complex Adaptive Syabams

Tradilional Syslmns

Ara opan, responsive, catdytic

Ara controlling, machanistic

[far altarnaivas

Repeat 1ha past

Ara collaboraiie, co-participating

Ara in-charge

Ara conreched

Ara autonomous

Ara adaptatable

Ara seli-prasening

Acknowledge paradoeas Resist changa, bury contradictions
Ara angaged, comlinuously amarging Ara disengaged, nothing ever changes
Value parsons Value peeition and struches

Ara shifing as procssses unfold

Hold formal poeition

Prura milas Zat ks
Help ottwrs Maka decisions
Ara listenars. Ara knowers.

Most of the current approaches to healthcare reform are based on a rational planning approach
and are inconsistent with the principles of complex adaptive sys{&lmiberman and
Zimmerman, 2002) Likewise healthcare organizations have evolved through stages of
development. Thé&xcellence Makeover Modé$ designed as an implementation of the third

stage healt hcar e s yTabled3dnThieaSiagds efdHealihCacerBysierasx 0 i n

Table 13 Three Stages of Healthcare Systems

Three Stages of Healthcare Systems
Simple Complicate Complex
d
(1935)
(1970)
Organizational Type Hierarchy Functional Interactive
Hierarchy network
Accountability Upwards To silo and upward Down, across and
up
Elements of system Hospitals, Practices Multiple health Health and related
Organizational Levels of Care Silo Selforganization
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Three Stages of Healthcare Systems

Simple Complicate Complex
d
(1935)
(1970)
method
Main hospital Type General Specialist Networked
Who knows Doctor Experts Collaborative
groups

What they know General medicine  Niche knowledge  Horizontal and

vertical
Knowledge Clinical experience Scientific journals  Electronic
Distribution networks
Planning Green Field Problem focus Appreciative
Boundaries Highly external High in and out Good Cross
boundary

(Glouberman, 2002)
As mentionedmanagers in the rational planning model are expected to control the organization
in some wag such as reducing errors. However, because of the nature of the hospital where
independent agents such as physicians interact with the organization in a vakayacpntrol
is very difficult. I n fact, the nursing shec
independent entities all interacting with a changing environment. What the administrators are
trying to control i s pmEese leds iawdnomaus énplaavds,cwiiaho r k
renders the management of the ho(Slpubdrraahands a s
Mintzberg, 2001)

Healthcare organizations tend to be functionally organized. The registration department,

laboratory, operating room and nursing units may all regodugh different administrative
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chains of command. The complexity of redesigning the process is exponentially increased as the
various managers are all being provided with different priorities and directions from their
respective managers. Just one depant cannot measure those actual results for the patient.
For example, the CT department for example is only one subset of a massive complex system so
making changes becomes difficult in the CT department alone without understanding the

implications acrss the system. An appropriate diagram might be:

Figure 20: Silos

By creating a more systems approach, we connect the silos to form a more cohesive group.

Figure 21: Connecting the Silos
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The patient is the link between the silos because similar to a product flowing down a production
line, the patient flows across many silos in the course of care. In Toyota this stream across
function silos is called aalue stream. Many tool based approaches will map the value stream as

a way to understand the current condition.

From Functional Silos

The patient is the focus of everything we dd

Figure 22 The Patient Links the Silos

Trying to find the problem/solution was similar to the shell ga&rhanting the issue and the
resolution under the moving coconut. Local decision making within silos seems to create a sense

of homeostasis or stability. This seems consistent with one ofi thea ws o f Organi z
articulated in as fAorganizations have basins
(Bellinger, 2005) Further, Finding 3.1 in the Building a Better Delivery System research,
concludes thathe healthcare delivery system does not function as a system but as a collection of

entities that consider their performance in isola{iBuailding a Better Delivery $stem: A New

Engineering/Health Care Partnersi®05) Within hospitals, departments function and behave

as operational silos. This is confirmed in actual work within hospital entities by many who try to
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under st and t he redesign of healt hcar e. Ma n

e ngi n e ededcribg aprotess of designing products using a multidisciplinary microsystem
to overcome the silos of responsibility and function. The aim is to develop products the first
time that meet the needs of the stakeholders, including customers, and trefeerdrele, and

can be produced cost effectivéBuilding a Better Delivery System: A New Engineering/Health

Care Partnershj2005)

A siloed, function approachas also been called, a tribe and can result in tribal warfare,
defined as when the loyalty is to the internal department (or even profession) rather than to the
organization as a whole or even the custofdenmerman, Lindberg and Plsek, 2001; Auty and
Long, 1999) Tribalism was described irhé situation of the Royal Bristol Infirmary where
mortality rates were high and yet the organization continued operating with business as usual.

As noted by a Lean or Toyota implementation there are multiple differences between the
command and control ithking and systems thinking (implying lean thinking) as articulated in

the following table:
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Table14: Comparing Command and Control versus Systems Thinking

Command and control L
Systems thinking

thinking

Top-down perspective QOutside-in

Functional specialisation design Demand, value and flow
Separated from work decision-making Integrated with work

Output, targets, standards: Capability, variation: relate

Related to budget measurement purpose
Contractual attitude to customers What matters
Contractual attitude to suppliers Co-operative
Manage people and budgets role of management Act on system
Control ethos Learning
Reactive, projects change Adaptive, integral
Extrinsic motivation Intrinsic

(Seddon, 2005)

2.3.5.6Changing When and How Problems are SolvedViany times traditional problems are
addressed by managers and executives through meetings. Managers have learned to manage
quality in this traditional way. Managers have been taught to manage in school and in
experience and they are comfortable with the metludananaging, even though the methods are
no longer working by many measur@obyns and Crawforilason, 1994; Flinchbaugh, 2005)
Getting managers to change from a quantity way of thinking to a quality way of thinking will be
an ongoing challenge.

Oftenlmder s are unavailable to help solve
Abecause they are in a meetingo. Al t hough
exchange occurs at the point of care (POC), not being available does not provide duiygort a

PO@ it pulls the care providers from the POC later or pulls the leader from the issues relevant
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to the POC. By further spacing out meetihgs meeting time available for the next three
weeks when everyone <can get ntizmpdtimenro Ireaadhsert
responsivd instead of focusing on reéime process understanding and design, the organization
begins to c¢onst andtnbtyruefproldem tsavingebehavioe whighyce mpeuntts
workarounds and adds layers of complexitgs frontline workers learn to live with these
problems, they become desensitized to the problems and become increasingly busy, distracted by
the workarounds. Potentiallgrgeproblems start as small problems. Top down interventions to
large problems mg not work because of the disconnect between the real condition at the POC
and the perception by the leadership. More open access scheduling by leaders so they could be
available to support system redesign at the POC is a concept both intriguing aedimgril
makes intuitive sense, and yet at the same time seems impossible.

In the traditional quality or process improvement models, the first step is to conduct an
off-line meeting. The underlying purpose of a meeting is to involve the deoamskersand
solve problems. However, most meetings occur in time and place distant from the actual
probl em. Executiveds schedules fill up with
and stifle the ability to respond to small problems in-tea¢. Are metings effective with the
separation of time and space or have they become efforts which seem to solve problems and yet
are just useless efforts? What if executives cleared schedules and only allowed meetings to be
scheduled which deal with problems tlaaé occurring within the last three days (closer to-real
time)? We do not have an adaptive framework to quickly call executive attention to the systems
that were not producing the desired and designed results. The Iceberg of Ignorance diagram

below noteghat front line workers know 100% of problems.
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Figure 23: Iceberg of Ignorance

Adapted from("The Iceberg of Ignorance,")
Upton and Ki-pr des<s o beediimi ng in the manufact
learning which are deved from the experience of the production work@fgeld and Sinha,
2005) In the procesdescribed in the study, the work teams acquire knowledge by eliciting and
sharing knowledge possessed by individual team members and generating new knowledge
through interaction and collaboration between team men(besisl and Sinha, 2005)

Focusing on the frorine workers input has become increasing recognized as important
to improving care.Using positive deviance, front line workers are decreasing the prevalence of
MRSA at the VA Pittsburgh Health Systg@rawford, 2007) There may be many reasons for
the frontline staff not sharing their experiences and knowledge because of interpersonal,

psychological and structural factors, and the challenge is to how to achieve trden& maff
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