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For continuous process improvement to be successful at the
site of care, an organizational structure for quality improve-
ment should be in place. Quality improvement requires (1) an
envirenment for quality improvement and (2) tools for im-
provement, including statistical and meeting tools. Physicians
and all other care givers and support personnel must cooperate
for process knowledge to bhe complete and usable. Perhaps
there is no such thing as a purely “clinical” system, because
the contiguous systems influence clinical behavier so com-
pletely they are almost inseparable,

Process improvement specifications are not the same thing
as standards as we now understand them. Process improve-
ment specification are process based. They expect, are de-
signed for, and handie divergent pathophysiologic conditions
by focusing on processes. Individual institutions define and
measure their outputs, but these oufputs are judged against
their customers' needs and expectations (thereby becoming
outeomes) for performance, features, reliability, conformance,
durability, serviceability, aesthetics, and perceived guality.
Outcomes research as known today can help us understand
the needs and expectations of our customers. Moreover, any
tearn can improve the framework of quality improvement,

magine a group of physicians, perhaps in managed
care or in private practice, seriously interested in
improving the quality of care delivered to their patients.
They are tired of the traditional quality assurance. The
bureauncracy that has been added to ensure greater
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efficiency and effectiveness has siphoned off valuable
resources for health care. Quality assurance seems to
them to add tremendous cost and hassle of inspecticn
with little benefit to the patient or anyone else. Although
standards are met at their institution, patients, empley-
ers, major purchasers, the government, and the physi-
cians still are dissatisfied with the results of care. All
these customers of health care are searching for a way
to slow the rate of health care expenditures and a way
to continually better health care outcomes. These phy-
sicians feel the tension and are frustrated by the inabil-

" ity of eurrent methods to inerease efficiency. Traditional

quality assurance helps sort out the “bad apples,” those
providers not performing adequately. But these physi-
cians are not in that number; they are earnest about
making gquality better for their patients and for those
who pay for care. They want to improve the health care
delivered to their patients in a systematic way. They
are ready for a new quality. ] |
Imagine, too, that these physicians have formed &
team to examine the process of care. The team has made
a flow chart of the explicit process of care they provide _
their patients. They have collected data on that flow .
chart and have causally linked their process of care ¥
the results of care, _ '
They are sitting in the doctor’s lounge at 4:30 P¥
discussing the results of last night's report to the gef-
eral staff meeting by the transurethral resection-?
prostate (TURP) process improvement team. This teart
of physicians, working with all who are involved in the
process of care, have reduced the wait time beff’”
surgery 20%, decreased the median stay in the hosp!
2 days, and decreased the use of hospital resources 32 o
Moreover, they have reduced the incidence of hypoqﬂ”
tremia twofold and have reduced bladder neck failur®
after transurethral resection of the prostate 16%. Th
story board on the wall of the doctor’s lounge is oné ™
many displayed for all to see. The irends all irldi_caw
that the improvement in results continue. :
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| Fortune 100 company; it’s ‘budget time. Health care
st have risen at & 10% to 20% rate over the past few
6% s (100% in § years) and now threaten the compa-
e?;ability to make a profit and remain competiti}re in
rd global environment. Stockholders are increasingly
dissatisﬁed. Attempis to contain or even predict health
costs for employees through PPOs, reimbursement
Jimits, and health planning have been largely unsuc-
" cgnsiul: Health care still costs more than it should, and
: :he rate of increase is not slowing. Employees have had
..gheir health beneﬁts cut and are increasingly dissatis-
fied with their coverag‘e. The compzf.n.y has df)ne exten-
'ﬁve research to determine both explicit and hlddgn costs
of health care by body system. The results aré clear:
neaith care is their fastest growing expense; molreover-,
it is an unpredictable cost. Unless something is done
about health care costs, the company’s global competi-
“tiveness and its employee’s personal life styles will be
affected adversely. The company faces a hard decision:
gain cut health care benefits with much employee
digsatisfaction or risk going out of business because of
the cost.

Imagine, too, that this company thinks about quality
in a new way in everything they do. They apply a new
technology called continuous process improvement (or
“quality improvement™ in the vernacular) to their work
processes to increase efficieney, They invite their cus-
tomers and suppliers t¢ participate with them in their
production processes. The manufacturers who supply
preducts to this Fortune 100 company are invited to
actively partieipate in decisions about how these prod-
ucts are supplied and used. This company knows that
health care is its biggest supplier and exactly how much
it spends on health care and how much is lost to costs it
never segs on the accounting books—together called the
total burden of illness. Using the new guality framework,
this company perceives itself as a customer of the health
care system. As a concerned customer, they see il as
their responsibility te involve providers of health care
in their processes of health care at their plants just as
they involve their other customers and suppliers. Their
focus is to work together with physicians and the health
care system in improving health care.

The Fortune 100 company and the physicians from
local health care institutions (those earnest about im-
Proving the guality of health care) come together to
improve health care. This Fortune 100 company and
health care providers take a *Let’s get better together”
aititude. Together, they define quality. Theirs is a rig-
Orous approach to getting better every day at what they
do. The company and physicians form teams to lock at
variation in the process of health care. These teams
eddress the variation they find in a rigorous, scientific
manner. They cooperate to comtinually improve the
value of the health care delivered to patients and em-
bloyees. '

Using lessons learned form a scenario much like this
e, we describe the framework for continuous improve-
Ment of health care processes by both providers and
furchasers of health care. We first describe the para-

' At the game time, across the city, in a board room of -

digm shift that has occurred in consumers and how it
affects their needs, desires, and expectations for health
care. New definitions of customer, process, output, out-
come, and key values of the customer are needed to
place the paradigm adequately in the context of medi-
cine.'™®

The New Quality
Avedis Donabedian, Health Care, and the New Paradigm

Continuing a tradition established by Florence Night-
ingale and Ernest Amory Codman, Avedias Donabedian
articulates the paradigm of quality in medical care for
the last 20 years.' He states that “system design and
performance monitoring are two inseparable, mutually
supportive components™ of guality. He makes the dis-
tinction between production efficiency and clinical effi-
ciency. Furthermore, Donabedian states that optimal
care is optimal production and clinical efficiency as-
sessed jointly by “the health care practitioner and the
fully informed patient, guided by the patient’s own
valuations and interest,* Donabedian advocates the ere-
ation of parsimaonious care, care that is more efficient

-without being less effective. Inefficiencies may be intro-

duced by “externalities” of care. Systematic examina-
tion of the “externalities” of care dictates a new para-
digm for quality, a paradigm based in systems thinking.®

We must study the “externalities” of care to under-
stand the inefficiencies introdueced by those externali-
ties. Thinking first about how we perceive the current
state of health care delivery can help us better under-
stand what we perceive.

A paradigm is a way of thought, a filter through
which we perceive reality. Experience dictates that new
paradigms (new perceptions of fact) are required to
solve old problems. The expectations of the health care
delivery system in the United States are undergoing a
paradigm shift similar to that for other services and
hard goods industries. In the last 10 years, there has
been a shift in the way consumers value the goods and
services they consume. Value has taken on increasing
meaning to the people who use services, among which
cost and quality are only two of many possibie attributes
of value. Health care has not been immune to the
paradigm shift among consumers, nor is it immune to
the need for new thoughts to solve old problems.

Donabedian’s paradigm has carried us toward a new
level of understanding quality. Yet, Donabedian’s mode}
falls short because it does not account for the system of
care (linked process) nor does it account for variation
in the process of care, Using the new paradigm of process
improvement, we move toward better health care value
through studying the externalities of care and then
improving care by improving the externalities of care.
The new paradigm not only helps us understand how we
might sort out the “bad apples” that provide health
care but alsoe helps the great numbers of good providers
move toward providing better care every day,
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Many organizations succeeding in the increasingly
competltwe global economy think about quality in a new
way.® Originating among hard goods manufacturer’s
here and abroad, the scientific techniques of quality
improvement (QI) have grown from the relatively sim-
ple concepts of statistical process control te a rich and
complex management system with application to every
process of manufacture and business, whether product
or service.

Dramatic results. have been obtained in other
industries®® using the new paradigm of the customer
and the Shewhart/Deming model to combine customer
knowledge, process knowledge, and statistical thinking.
The model is now being applied to medicine (see hox,
page 372), and we in health care have an opportunity
to learn from the models of efficiency used in industries
using process based technologies to improve,

The three fundamental concepts of continuous process
improvement are customer knowledge, process knowl-
edge, and statistical thinking.

The New Customers

Beyond health care, customers are changing the way
they perceive the products and services they consume,
and this change dictates a new age of consumerism.’

However, the term “customer” has taken on a new -

meaning. The customer is broadly defined as any person
or product receiving an output of a process. Customers
in today's world have their needs, desires, and expec-
tations known .and met (even exceeded) by hard goods
and service companies, Customers drive the new model
"and have changed the wey they consume goods and
services based on the ability of the companies that
produce those goods and services to meet their needs.
Organizations that delight their many customers are
almost guaranteed success.®

The new paradigm is simple: customers demand serv-

ice that continuously integrates customer needs and
expectations into design, delivery, and evaluation. The
successful integration of these elements translates into
services that continuously improve to meet customers
desires, needs, and expectations (Fig. 1).

Customers (patients, payers, regulators, providers,
and the government) demand the same attention from
health care. Providers are expected to become increas-
ingly sensitive to their customers’ needs and expecta-
tions about services. However, in health care we lack
not only our many customers’ input but also a systematic
way to incorporate input into improving the system.
This is true not because customers are so diverse, but
because health care is not structured to know and
respond to customers' needs, desires, and expectations
nor are health care providers trained or accustomed to
respond tc the explicit needs and expectations of cur
customers. Good information on the needs and expecta~
tions of our customers is scarce. Health care providers
can learn to address quality in meeting customer needs
at the same time that our country’s major employers
areclaiming the right (and the responsibility) to assume

366

. care process. The team then verifies the flow cha

Design best value
health services

Customer Deliver services
judgments of according to design
performance quality specifications

Offer to all possible
populations

Fig. 1. Shewhart/Deming cycle of continuous improvement applied .
to health care.

the role of an informed customer of the health care
system. New tools lead first to increased health care
efficiehcy within the health care system, Thereafter the
opportunity for enormousiy productive relationshipe be-
tween health care providers and the business community
becomes both natural and essential. However, before
health care providers can begin to meet the needs of
their customers, they need to marshal an understanding
of the two other essential elements of the new quality:
a process focus and statistical thinking.

Process Focus, Statistical Mindedness, and the New Paradigm

Health care is evaluated by the end results of care
its customers, for example, the use of Medicare mortal:
ity statistics to evaluate hospitals’ competence. Anyone
who knows the process in health care knows that su
a comparison is almost meaningless. Causality between:
the antecedent hospital processes and the results
outcome is assumed but never demonstrated. Withou
seeking to better establish causality, the results atré
meaningless in evaluating the processes of a hospi
Yet similar comparisons are used every day to evalua
the “goodness” of health care (Fig. 2). o

By understanding the process of care—care 88:
actually happens—we can seek to better establish cag
sality between the process of care and its results. In
new model of quality improvement, great pains:
taken to establish the process of care as it happens.
participants of care meet as a team and construet 8
chart that represents their best understanding

the process of care by observing the process to deterd
if it is as they collectively thought. Once the flow of
process is verified, the team develops a data colle ;
plan and collects data on the process to determing
greatest source of varistion within the proceSS»
team then uses time series statistics to analyze th
process to distinguish variation inherent in the P
from variation occurring as a result of special &
Using the Shewhart cycle, the team will select &
provement, plan the change in the process, implé
the change, and continue to collect data to deté
whether the anticipated change in the process at:
an improvement of results.

Quality Improvement/McEache
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Owner

Supplier —> Inputs —> Actions —> Qulputs —s Customer -~ Cutcome {Benefit)

i

ﬁ'g. 2. Process: Owner. The owner of a process is the person who has or is given the responsibility and -authority to lead the continuing
! Wovement of that process. Process ownership is driven by the boundaries of the process.

In this manner, a cause-and-effect relationship be-

. tween process and results has been systematically es-
. tablished. Variation has been studied, and hypotheses
about the variation can be tested scientifically and

validly. The end results of health can be systematically

titrated to the needs of our customers, something here-

tofore unlikely.

implications for Heaith Care

Think Like Suppliers. Under the new model, health
care providers learn to perceive themseives as suppliers
to many more customers in addition to the patient. A
process-based quality framework in health care takes
inte account the familiar customers of care (the prac-
titioner of care, the patient, the purchaser of care, and
external -regulator). Continuous process improvement
‘involves the radical placement of customers in each step
of the process. Customers are asked to supply informa-
tion about what is most important to them in the care
process. Customers evaluate care and provide input to
the design of care, the provision of care, the monitoring
of eare, and the revision of the health care system to
better provide care. All outputs of the system are judged
against the customers’ explicit needs and expectations
about the cutput. Design and monitoring are enclosed

know the care process. In the new health care, those
who perform the duties of eare are the same, logically
and physically, as those who “monitor” the product of
their services, thus increasing the efficiency of the
service. The customer and process data are analyzed
statistically, and the process is improved with intimate
knowledge of customers’ needs and expectations, thus
eliminating the need for inspectors external to the
process. Continuous process improvement is ipso facto
more efficient, less costly, and more able to change
processes for the better than is the current quality
assurance.

The Role of Occupational Medicine: Create the Envi-
ronment for Quality Improvement. The occupational
physician can play a pivotal rele in facilitating contin-
uous quality improvement. An environment for quality
improvement has to be created. To get to an informed
state of the organization (and further to manage that
informed state) requires guidance and structure, which
can be the domain of occupational medicine physicians
in the future. The proximity of cccupational medicine
physicians to the site of industry, and thus to industry’s
management, is the key to the successful creation of an

-environment conducive to quality improvement, and

s . . 9,10
into a continuous loop of process improvement.”'® In -

this way, providers of care have explicit, organized
input from their customers by which they can objectively
judge the efficiency of care provided. A dramatic con-
trast is apparent when traditional health care quality
concepts are compared with a quality driven by cus-
tomer needs, continuously improving, and internal to
the system of health care. Using this new technology of
quality, medicine rids itself of regulators and their
overhead, and regains the professional contro! of medi-
cine (Table 1). Under the new paradigm, the opportu-
nities o consider new relationships among major inter-
est groups in health care is striking.

Internalize Inspectors. Part of process improvement's

Success in industry comes from internalizing inspectors. .

Health care is now extensively inspected, at a burden-
tome cost, by examining the population of health care
providers.'' Little success has been made in attempts to
take action on the population of providers by external
customers: payers, regulators, and the government. The
external inspection of health care has added marginal
benefit (at best policed care) but does little to improve
tare. Monitoring of care is brought internal to the
brocess of care by those performing care, by those who
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then integration of continuous process improvement in
the work site and the health care system. Occupationat
medicine physicians are critical to the successful inte-
gration of several very important customers: the pa-
tient, the physician, and the payers of health care as
well as the work environment. Occupation medicine
physicians can become teachers of the environment of
continuous process improvement, counselors to health
care managers, and custodians to the structure of an
environment conducive te continuous guality improve-
ment. Health care can be structured to best meet the
needs and expectations of our customers in lght of their
paradigm shift using the techniques of continuous im-
provement.

Purchasers and Providers: Structuring Quality into Health Care

In an environment of collaboration, purchasers and
providers of health care can attack health care costs
while increasing the efficacy of services delivered on
two fronts: (1) with the patient in mind and clear
knowledge of health care costs, organizational expec-
tations of health care are made explicit; (2) providers
of health care take the explicit needs, desires, and
expectations of purchasers and providers and translate
them into practice. Both purchasers and providers have
the responsibility to create an environment to meet the
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TABLE 1
Quality Improvement fQuality Assurance Compariscn

New Way

Qld Way

improve continuously

Rely on process control and design improvement

Understanding improves quality

Leaders enable and support

Oefects come from process design

Workers try hard

Improvernent is possible and necessary
- Quality saves

Neot enough time not to

Suppliers are partners

Customers are partners

Improve across functions

Learn from data

Meet standards

Rely on inspection to improve
Incentives improve quality
Leaders extort and enforce
Defects come from people
Workers don't iry hard enough
Quality is fine

Quality costs

Not enough time

Suppliers are problems
Customers are problems
improve within functions

"Gut fact” understanding

needs of all health care customers using the technigues
of process improvement.

The Puchaser-Provider Partnership: The Environment, Bad Data,
and Technology Transfer

The suceessful integration of continuous process im-
provement in health care requires input from the or-
ganizations that purchase health care. Currenily, we
find in organizations two major barriers to improving
health care. First, 2an understanding of process improve-
ment technology and a willingness to work with health

care providers within the context of the framework

needs to be present. Second, data that can direct gquality
improvement efforts in health care are essential to
continuous guality improvement.

The Environment for Process Improvement. Organi-
zations that purchase health care need to understand
the process improvement framework to improve their
own preocesses as health c¢are embarks on its process
improvement journey. Using the framework of process
improvement, health care providers and purchasers can
come together in a much needed cooperative environ-
ment to begin to examine the processes of health care.
Instead of foousing the energies now often spent in an
adversarial environment in which purchasers and pro-
viders both function, health care purchasers could ap-
proach their own processes to understand variation to
Enow where health care providers and purchasers
should focus their resources for maximal improvement.
For example, we recently tried t¢ marshal interest in a
provider-payer coalition in one very active health care
market. After 3 months of searching for a purchaser of
health care to enter into a dialogue of process improve-
ment with us, we came up empty handed. No company
would take the time to participate in improving the
value of health care. Increasing health care costs were
seen as the provider's problem io solve and net as an
opportunity to improve the process of care (including
costs) for all involved. The lessons are numerous, and
several are obvious., Althongh it is easier to complain
and blame others for the ills of the health care system,
health eare providers and purchasers need to realize
that we are at once both the cause and selution for
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inefficient health care. A higher level of thinking is
required to begin to make inroads into health care costs
and efficiency. Health care providers and purchasers
need to enter into long-term partnerships, to commit
process improvement, and to roll up the sleeves to begin .
making processes better.
Data: Total Burden of Hiness Focuses Resource Allg-
cation for Improevement. Adequate daia resources are
needed to improve processes. Data on direct and indirect 3
health care costs at the 8-digit International Classifi-
cation Diseases (ICD)-9 level can help direct providers
and purchasers to focus on opportunities for greatest
improvements in the value of health care, Accurate dats
on the total burden of illness act as a resource allocation’
tool. Studying cost data leads to a focus on the variation
in health care processes. An understanding of health
care variation leads to allocation of resources te ar
of health care where process improvement energi
might be best spent (Fig. 3). Corporation-wide data
the 3-digit I0D-9 code are often hard to obtain (
Eachern JE, unpublished data).
A case study from our recent development effor
illustrates relevant points on data needs. In developing:
customer survey instruments, we formed a team will
several large (Fortune 100) companies to begin addreGS‘
ing health care costs and opportunities for imprové;
ments. To understand costs for process improvemégﬁ
we sought to understand the costs at the basic bod:
system level. None of these corperations could eat_lﬂsf
retrieve charge data by diagnosis-related groups.
ICD-9, yet all had excellent information systems. T
corporations did not use their direct health care
to focus their health care purchasing activities. “The
purchasers were missing an oppoertunity to predict
control costs and to reduce variation in their heg!
care purchasing agreements. Once charge data at
8-digit ICD-9 level were retrieved, none of the oo
rations knew the indirect costs of their health &
Indirect health care costs are the costs that are act?
able to an episode of illness but are not directly re
to the ill person. For example, if a secretary is ill;
eorporation not only pays for her health care ab
leave (direct costs) but also must find and ird
replacement for her for the duration of the il
(indirect costs). Using daia from the National M'B
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B Direct cost

Tox/Inj Diges

Marbidity

Resp Fem Rep

1 Dir + Morbid

Fig. 3. Total burden of iiness data from a Fortune 50 company (milions of dollars), direct and morbidity costs. CVDz, cardiovascular diseases;
MS & CT, musculoskeletal and connective tissue disorders; Neo, neoplasms; Preg, pregnancy; Tox/Inj, foxic accidents and injuries; Diges,
digestive disorders; Resp, respiratory diseases; Fem rep, female reproductive disorders.

Care Utilization and Expenditure Survey study,’® we
caleulated both indireet and total costs of health care
for these corporations (Fig. 3).

Indirect and direct costs, when added, can be called
the total burden of illness. If total costs to the corpora-
tion are unknown, it is difficult to allocate resources to
predict and contain cost and to improve health care
value in an intelligent way. Moreover, without specific
-eost knowledge, there is little way to measure against
.oneself or others, and it is difficult to improve. It is hard
1o imagine a corporation that doesn’t know the costs,
‘both direct and indirect, of something that accounts for
‘s relatively large percentage of its total gross revenue.
‘Yet this is the case with health care. If the idea of the
{otal burden of illness is extended to include the effects
:on the family, home life, and all other individuals as well
-85 the workplace, the total cost of an inefficient health
pare system is. staggering (Gustafson D et al, unpub-
ished results).

: Cooperation: Process Focused, Data Driven. The key
to better value in health care is the ereation of an
vironment for constructive change between providers,
iisumers, and payers of health care. Cooperation is an
isential element of successful health care systems that
eet and exceed customers’ needs and is essential to
address the severs cost and quality pressures in the face
I-gross inefficiencies in the age of the new paradigm.
rough @ partnership—a structured dialogue—all
Yties can better understand the needs and expecta-
£s.of the other and seek to design a system that will
¢et those needs and expectations.

Before the structured dialogue begins, purchasers of
alth care can take a careful look at health care costs,
fect and indirect. Armed with data that focus the
*poration on true total costs (total burden of illness)
Tesource allocation decision can be made aboutf heaith
re.costs. A Pareto chart of total costs to a health care
fthager can help all involved decide on which process
cus first. Using these resource allocation decisions
in the context of a structured dialogue, the needs,

desires, and expectations about care can bhe made ex-
plicit. Both the provider of care and the purchaser
expect these needs and expectations will translate into
design attributes of care. The corporate customers,
including patients, work together with providers to
develop a list of the most important attributes, key
quality characteristics, of health care for them. The key
quality characteristies can be defined operationally and
data elements explicated for collection. The provider
and purchaser now know the elements of care that are
important to each other and how the care provided will
be evaluated. In this dialogue, other customers such as
patient groups, regulators and business coalitions could
be invelved. Such an example of a partnership has
developed between Health Corporation of America, Xe-
rox, Hewlett-Packard, and Prucare.'® The partnership
uses this methodology to develop a framework to first
examine the eare bought and then to continuously im-
prove the processes of care within both the care site
and the work site (Fig. 4 and Fig. 5). '

. The Job of the Provider: Process Imgrovement

In continuous quality improvement, the provider has
a new job: to manage the environmient of care t¢ maxi-
mize the performance of health care processes. Again,
a two-front approach is faken: (1) understand the needs
of one’s customers; and (2) know the care process and

 the outputs it produces. . .

Customers’ Needs. An understanding of customers’
needs comes net only from the explicit statement of
purchaser needs and expectations but also from feed-
back from patients, regulators, other customers, and
other clinicians.”* With customers’ explicit essential
needs, clinicians can foeus their energies on elements of
care. :

To design the maximally efficient system, customer
knowledge and process knowledge must be married in a
structured environment of collaboration where we all
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Analysis of costs before Steering Commmittes.

@ High Costs: Parsto
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Total Health Care
Costs to Corps.
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‘r!o Create $pecic Processes 1 Procass Flow
. Faadback from workpiace
* Onwvite Process s Chirical Procass
edback
to workplace

Improved Workers'
Onrsite Process
Fig. 4. Purchaser-provider model. Purchaser-payer interaction.

continuaily seek to become better at what we do based
on data from the process. The team involves all partie-
ipants in the care process in its explication and its
outputs, the ward clerk, the office and unit nurses, the
iab and pharmacy, referring physicians: everyone. The
process is understood using team tools,'® the Shewhart/
Deming cycle,”® and other tools of process improve-
ment.*® Using these tools, the team can link its process
(a series of actions) to its output and understand the
causes of variation inherent in the processes. In sur-
prisingly little time, the team can create a map of the
actual process of care, the Clinical Process Map (CPM).
The clinical process map differs significantly from al-
gorithms in that it represents how care is provided,

taking into account not only the physician’s thought .

processes but also the environmental factors of care and
the actual flow of care. Opposed to the algorithm (cre-
ated as an ideal), the CPM allows the actual process of
care to be traced as well as dafa collection on each step
and thereby leads to a better understanding of the
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Workers' On-site Process Clinical Proce
53

KEY PRGCESS VARRABLE
Yanable adjustment
for increaning

. spacificity
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Intervention leads to- overall reduction of
variation in service & overall lower average

V Service
Vanallon

Fig. 5. Clinical and work site procass improvements. .

function of the care system. The CPM is process focused,
data driven. It accounts for “real world” factors. Using
the OPM and explicitly defined needs, desires, and ex-
pectations of customers, clinicians cellect data on each
step of the process.

Variation is central to every process, and the team
can understand the causes of variation within its precess .
using analytical statistics. With an understanding of
variation, the team selects & step of the process (an
action} that significantly impacts a key quality charae-
teristic and then begins to systematically change that
action to decrease its inherent variation. Thus, the CPM
serves as & two-way tool: the clinician can create the
best understanding of the process of care and check i
against reality by collecting data on the process. The
clinician can benefit from the added information about
the process and can modify behavior of the system to
increase the efficiency of all processes involved. A better
understanding of the actual function of & system leads
to betier design when customers’ needs and expectations
are taken into account.’® Struetured design of more
efficient processes of care that expects variation of
inputs, robust design, can begin to take place. Using
Taguchi’s robust design methodology,” health eare sys-
tems are designed to accommodate different patho-
physiologies within the same process of care while max-
imizing efficiency.'® The more efficient design of care
can be benchmarked (compared to other systems Of
¢are) to find the most optimal care system in the world.”
From an understanding of the process of care, a frame-
work for care processes can be established: continuous
process improvement specifications. Process improve-
ment specifications (developed with the provider, pa-
tient, and purchaser) are descriptions of how the health
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care environment can be structured to encourage im-
provement in health care processes as well as outcomes.
Process improvement specifications can be used locally
and applied globally.

Examining the process of care has several advantages
over examining only the pathophysiclogy of care. The
care process is strikingly similar for patients of some-
times vastly different pathophysiology. For example, the
process of a lung examination sputum collection and
examination, charting, and then obtaining a chest ra-
diograph and report are very similar for a patient with
Klebsiella, pneumococcal, or viral pneumonia. By focus-
ing on the process of lung diagnosis, we are not limited
te small numbers of patients with different path-
ophysiclogies. All patients with lung examinations can
be considered. The clinicians' thought processes are but
one step in the total process. Clinicians also have action
and communication steps. Thought, action, and com-
munication processes are surrounded by numerous other
processes in the health care environment, such as the
delivery of the chart to the place of care, the support
processes of the nurses, pathology laboratory, radiology,
and respiratory therapy, as well as the environment of
care represented by the resources available in eguip-
ment, financial arrangements of care, and many other
processes. Qur experience leads us to believe that cli-
nicians thought processes rarely occur out of context of
. expectations of the support structures around their
practices.®® Otherwise stated, a clinician's assumptions
about the outpatient setting, the hospital, and the pa-
tients' (and clinician's) home life play a very large part
in the decision-making process.*®

Summary / Visions

This radical appreach to guality leaves many linger-
ing questions. Are process.improvement specifications
the same as standards? How can be reconcile process

thinking and the current climate of outcomes research?-

‘How do we change organizational structures of institu-
tiens to embrace quality improvement? What then needs
tochange in organizations earnest about achieving gual-
ity? How can we go about reducing fear to gain process
knowledge? How can those who work on the front lines
of providing care (including physicians) hecome less
fearful, so that information will be forthcoming on the
actual process of care? How can we create a dialogue
shout the process of care with as little fear as possible?
How can we recognize fear explicitly, pay homage to
fear at every turn?

The challenge for occupational medicine physicians in
this area is immense but so is the opporfunity. We
fannot think of any other specialty organized by the
fuxtaposition of clinical medicine and the work site to

come a leader in the transformation of the medical
tare system in the 1990s. The toughest job will be to
Marshal the environment for partnership between pro-

viders, payers, and patients and in each develop the
process knowledge, customer knowledge, and statistical
mind-set necessary before process improvement can oc-
cur. Occupational physicians can offer valuable knowl-
edge to the new understanding of quality in medicine
because of their knowledge of processes at the work site
and clinical processes. By its nature, occupational med-

-icine combines disciplines that now need to work closely

to improve processes and thereby the efﬁcady of the
system. Occupational medicine physicians have an op-
portunity to develop the interface between the corporate
customers of care, the providers of care, and patients.
The opportunity te introduce process improvement to
cccupational medicine and to the medical care pur-
chased by employers is an oppeortunity too valuable to
waste.
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