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Context Knowledge and Generalizable Knowledge:
The Underpinnings for Intelligent Action

Robert C. Groom, MS, CCP
Associate Vice President Cardiac Services
Maine Medical Center

Objective: It takes both context knowledge and generalizkbtavledge
to provide a solid foundation for designing intgdint tests of change.
Participants will learn the crucial role of thesmttypes of knowledge to
guide improvement efforts that result effective andtainable
improvement.
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Introduction:

In our efforts to improve we can learn a great dieath the careful
observation of others that are experiencing succdssat is precisely the
methodology used by J Brian Quinn, Professor Enneat the Tuck
School of Business at Dartmouth College, in higaesh related to
business management described in his best dellelljgent Enterprise
Quinn set out to learn why some Fortune 500 orgsdioias became
leading providers of services and products enjogixgjosive growth and
margins. Some experts have suggested that phenbsuecass is
frequently related to good marketing, good timioga company’s good
fortune to possess exceptional products or servicé€siinn, however,
showed that success was more related to a comnmercempetency
specifically,a organization’s relentless fixation with the frontline of
their businessesin his study he found that companies that hacar@im
of continuously re-engineering the frontline ingexé relationship that
connected the organization with the needs andeatesirtheir customers
enjoyed phenomenal success. He called this imetfaat includes the
front line workers and the customer the “SmallespliRable Unit” (SRU).
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Successful organizations view the customer as kimay, view the service
providers as queen, and used process engineerstgetgthen and
improve this royal relationship. They created r@orimation rich
environment for the front line whereby the fromdimay become very
knowledgeable about the quality of their work aimel hbeeds and wants of
customers. Furthermore, great companies empowdrdht line to make
changes that may result in service is highly rédiand that consistently
meets the needs of customers.

What is a Clinical Microsystem?

Professor Paul Batalden, fronmeDartmouth Institute for Health Policy
and Clinical Practice(formerly known ad'he Center for the Evaluative
Clinical Sciencek translated the “smallest replicable unit” cortdep
health care — calling these units clinical micrésgss. He defines a
Clinical Microsystems as follows;

“A health care clinical microsystem can be defined as a small group of
professionals who work together on a regular basis — or as needed - to
provide care and the individuals who receive that care (who can also be
recognized as members of a discrete subpopulation of patients) It has
clinical and business aims, linked processes, a shared information
environment and produces services and care which can be measured as
performance outcomes. These systems evolve over time and are (often)
embedded in larger systems/organizations.”

FIGURE 4.2, THE HEALTH CARE SYSTEM AS AN INVERTED PYRAMID.
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p 75.
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Use of the microsystems concept provides a frametweoorganize,
measure, and improve the delivery of care. Clireosergency
departments, cardiac catheterization labs, andamasdirgery teams are
examples of clinical microsystems. Microsystemseixi healthcare
organizations regardless of whether they are razedras such by the
professionals that work in the system or the irdiiais that receive care
within the microsystem. Study and improvementexdlthcare
organizations using the microsystem framework mlesia focus of
improvement at the point of care, a concept comsistith what Quinn
discovered in his observation of successful enisepr Figure 4.2 depicts
how individual microsystems exist within a healtganization. The
overall quality of the care provided is built orethasis of scientific
evidence depicted on the left and quality metracageasures) shown on
the right. The mesosystem is comprised of depantsribat provide
infrastructure to support the front line microsysse The leadership’s role
is not to dictate how care will be provided, ratheés to provide support
and empower the Microsystems in their journey totiomously improve.
Senior leadership’s role is to encourage this celai engaging the
professionals in continuously reflecting on thearlwand devising tests of
change. Leadership should strive to develop aiailvhere there is a
relentless desire by everyone to fulfill duel radessboth; providers of
direct care to the patients and as the inventoitsaiors of improved
processes. The quality of the services providthbymicrosystem are
closely linked to the relationships and interdesmies of the
professionals that comprise the microsystem. Mi@tesns are complex
adaptive systems that may change for the bettfar dhe worse. As
professionals in the system begin to understandititerdependencies
and develop a common mental model related to treetbat they provide,
the system will adapt and improve. In other wowdsen everyone see that
it is their job to redesign care and they undestaow their success in
doing so is based on cooperation the system mayt add improve at an
accelerated rate. Providing professionals with types of knowledge;
generalizable evidence and context knowledge pesvadfoundation for
change. Examining the generalizable scientific enae is a look outward
for best practices and the quest for context kndgéds an inward quest,
examining the processes and patterns within theasystem. These two
types of knowledge form the foundation for change.

Generalizable Knowledge

Generalizable knowledge is usually obtained thrdoggic professional
education and is continuously expanding througbrimation presented at
conferences like this one, information reportedéademic journals and
writings. The scientific evidence is expansivesame areas and may be
lacking in other areas of practice. Furthermdre,quality of the evidence
is variable. Systems for classifying the evidehaee been described.
One such guideline for classifying evidence hasiheiatly published by
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the American College of Cardiology and the Ameriebart Association.
This model for establishing guidelines has beenl fiseestablishing
many guidelines related to treatment of cardioviasaiseases including;
management of patients with unstable angina, maneageof patients
with peripheral vascular diseases, managementteips with acute
myocardial infarctions, and management of patiesitis acute heart
failure. Shann and colleagues used this methathesification and
guideline development to writing guidelines forECRelated protecting
the brain in patients that undergo procedures @RIB. More recently
Ferrarias and colleagues have published a joirttedjnie endorsed by the
STS and SCA related to reducing transfusions aadwation disorders in
patients undergoing cardiac surgery. These guieglattempt to
summarize the published literature and provide menendations to
clinicians based on a summary of the publishechsifieevidence.

Context Knowledge

Generalizable scientific evidence is of little valfiit is not applied into
the context of clinical care. We can be well vdrea the patho-
physiology related to a particular aspect of cdfer example
perfusionists may be well aware of the evidencateel to temperature
management during CPB. However, knowledge onlypimss useful
when couple with context knowledge related to hasystem performs
related to this known best practices. Context keoge is specific
knowledge related to the processes and patterhsdhar in the
microsystem. Context knowledge may be quantifiedheasurement of
process related variables or outcome related MasaWariables related to
processes may be identified to measure adhererpradtices that may
ultimately improve outcomes. Process related véegaare variables that
guantify the consistence of microsystem in thevaéeyi of the care that it
intends to deliver. A measure of the proportiopatients that receive an
antibiotic at the time of induction is an exampleagrocess variable. The
proportion of patients that are effectively treabgth Beta Blockers prior
to surgery is another example of a process variaDligcome variables
are measures of the results of care. Outcome Vesiatay be related to a
summary of processes. For example, the rate ofastwlitus is an
outcome variable and the rate of mediastinitus beagelated to a number
of processes including; glycemic control, transfasiate, timing of
antibiotic administration and central line careeBvsystem is perfectly
designed to get the results that it gets. Thumef wishes to reduce the
rate of mediastinitus, improvement efforts showdddirected toward
measuring processes related to this outcome. Mdtute of Healthcare
Improvement has proposed the use of “Bundles” stsuatured way of
improving the processes of care and patient outsorBeindles are a
small, straightforward, set of practices (generaHy) that, when
performed collectively and reliably, have been groto improve patient
outcomes. By reporting the adherence to the burmdek to the
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microsystem the members of the microsystem gaitegbknowledge
about how consistently they are able to delivercre that they intend to
deliver. This context may lead to a multidisaialiy groups generation of
strategies to further improve adherence to agreed guidelines.

A “Real World” Example

STROBEH Group
Strategies to Reduce the Occurrence of Brain Emsinodind Hypoperfusion

Embolization and hypoperfusion of the brain arertiwest frequently cited mechanism of
cognitive injuries for patients undergoing cardsacgery. Unfortunately emboli are
commonly invisible to the surgical team, as theitedtion requires sophisticated
monitoring modalities, such as Doppler ultransoaphy. We were interested in
improving the care to our patients with regard éanocognitive protection during the
surgical procedure. We developed a two fold sfiate help the team gain knowledged
about embolism and hypoperfusion.

1. Evidence related to brain embolism was systeméticaviewed and
disemminated weekly to the team.

2. A monitoring model was developed to capture dedaiéormation related to
embolic counts in the inflow and outflow of the heang machine and emboli
measured in the Right and left middle cerebraraas. Cerebral RSO2 , patient
physiologic parameters, and perfusion parameters valected every 20
seconds. The monitoring model was used to ceptdetailed contextual
information that would help us understand timing &me extent of a patients
exposure to various conditions during CPB. A higfirdtion video camera was
used to record the fine processes of the surgrcaleplure carried out by the
surgical team. Embolic activity in middle cerebageries was continuously
monitored using transcranial Doppler sonographg @rebral and other vital
physiological parameters were continuously recordée system captured and
synchronized the video and physiological data talpce a detailed recording of
the timing of emboli and the incidence of brain bgerfusion. These recordings
were used to produce recordings and graphical tepminform the surgical team
and develop strategies to reduce a patients expésiinese precursors to brain
injury. Blood samples were also collected immealjabefore and 48 hours after
the procedure for subsequent CNS biomarker analyAgchometric testing was
performed immediately prior to surgery, prior teshial discharge, and at three
months.

Our focus thus far has been on microemboli. Wesltiamonstrated not only that
microemboli are common, but that reducing the nunolbenicroemboli leaving the CPB
circuit leads to a reduction of embolic load in teeebral arteries. Our initiatives to
redesign the cardiopulmonary bypass through baticel process and circuit redesign
resulted in an 87.9% reduction in microemboli detedn the outflow of the CPB circuit,
and a 75.8% reduction in microemboli detected endérebral arteries. Ultimately
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changes in the CPB circuit lowered the CPB outftmunt presently to below the
cerebral microemboli count. Use of this stratefjghmaring generalizable evidence and
context evidence with our team has help use tazeealsustained reduction in exposure
of patients to emboli.

Knowing to Doing

eneralizable
Scientific
Evidence

Context |} _, [Improvement

Summary
Two types of knowledge are needed to bring abdate¥e change. Sharing
these two types of knowledge with the professiottes comprise the

microsystem provides the underpinnings for effecind sustainable
improvement in cardiac care.

“Insanity: doing the same thingver and over again andxpecting different result$
Albert Einstein 1879- 1955

"Knowledge is of no value unless you put it intogatice.”
Anton Checkhov 1860-1904
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