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On the basis of James Brian Quinn’s original
work,1 Batalden and Nelson and their col-
leagues have made health care adaptations to

the smallest replicable unit concept. This concept, which
we know as the clinical microsystem—“the small, func-
tional, front-line units that provide most health care to
most people”2(p 474)—has become the focus for improve-
ment of health care. Based on a study of 20 high-
performing clinical microsystems—and on extensive
development and testing in the United States and
Europe—a collection of helpful principles, frameworks,
and tools have been created to help clinical units take
advantage of microsystems thinking.

The first article in this series2 introduced the concept
of clinical microsystems as the essential building blocks
in all health systems and summarized research results on
what factors contribute most to high performance in
quality and value. The second article3 discussed the use
of data and measures to support the work of clinical
microsystems. This article shows how microsystems can
plan services to best meet the needs of the subpopula-
tions of patients that they serve. 

In this article we explore the challenge of gaining
deeper knowledge of the “four P’s”—the patients, peo-
ple, processes, and patterns—of clinical microsystems.
We identify specific activities, information, and knowl-
edge that is needed to design and plan patient care and
patient-centered services that meet patient expectations
while improving the work environment for staff. 

The phrase planning patient-centered services refers
to the analysis of the inner workings, the architecture
and flow—or the “anatomy” and “physiology”—of the

Background: Strategic focus on the clinical 
microsystems—the small, functional, frontline units
that provide most health care to most people—is essen-
tial to designing the most efficient, population-based
services. The starting place for designing or redesign-
ing of clinical microsystems is to evaluate the four P’s:
the patient subpopulations that are served by the
microsystem, the people who work together in the
microsystem, the processes the microsystem uses to
provide services, and the patterns that characterize the
microsystem’s functioning. 

Getting started: Diagnosing and treating a clinical
microsystem: Methods and tools have been developed
for microsystem leaders and staff to use to evaluate the
four P’s—to assess their microsystem and design tests
of change for improvement and innovation. 

Putting it all together: Based on its assessment—
or diagnosis—a microsystem can help itself improve the
things that need to be done better. Planning services is
designed to decrease unnecessary variation, facilitate
informed decision making, promote efficiency by con-
tinuously removing waste and rework, create processes
and systems that support staff, and design smooth,
effective, and safe patient care services that lead to
measurably improved patient outcomes.

Conclusion: The design of services leads to critical
analysis of the resources needed for the right person
to deliver the right care, in the right way, at the right
time.
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microsystem for the purpose of making services avail-
able to best meet the needs of the distinct subpopula-
tions served by the practice. In contrast, the phrase
planning patient-centered care refers to the individual-
ization of those services (offered by the microsystem
itself or by other microsystems in the organization or 
the community) to best meet the changing needs of 
individual patients as these people’s conditions, self-
management skills, and desires change over time. By
way of analogy, to plan services is to plan the menu for
prospective guests whereas, to plan care is to combine
and deliver the menu offerings in a manner that meets
the unique tastes and needs of each individual guest that
requires service. This article focuses on planning patient-
centered services, and the next article will focus on
planning patient-centered care.

Planning Patient-Centered Services
The planning of patient-centered services is based on
knowledge of (1) the needs of the major subpopulations
of patients served by a clinical microsystem and (2) how
the people in the microsystem interact with one another
and (3) with their processes to produce critical out-
comes. This knowledge comes from both formal analysis
and from tacit knowledge of the practice structure, its
patients and its processes, and its daily patterns of work
and interaction.

To plan services for their patients, members of the
microsystem benefit by mastering the four P’s:
■ Know your patients. Who are we caring for? Are
there subpopulations we could plan services for differ-
ently? What are the common patient diagnoses and con-
ditions? What other microsystems support what we do
to meet patients’ needs? How satisfied are patients with
our microsystem?
■ Know your people. Who provides patient care, and
who are the people supporting the caregivers? What
skills and talents do the members need to provide the
right service and care at the right time? What is the
morale of our team? What is the role of information tech-
nology as a “team member”?
■ Know your processes. How do we deliver care and
services to meet our patients’ needs? Who does what in
our microsystem? Do our hours of operation match the
needs of our patients? What are our core and supporting

processes? How does technology support processes?
How do we learn from failure or near misses? 
■ Know your patterns. What are the health outcomes
of our patients? What are the costs of care? How do we
interact within our microsystem? What does it feel like
to work here? What are the costs of our microsystem?
Do information systems provide data and information in
a timely way to inform us about the impact of our serv-
ices? How do we stay mindful of the possibility of our
efforts failing?

When members of a clinical microsystem work
together to gain information about their patients, people,
processes, and patterns, they acquire knowledge that
can be used to make long-lasting improvements for the
clinical microsystem.

Case Study: Planning Services for
Subpopulations of Patients to Best
Provide Care for Individual Patients
One clinical microsystem, Evergreen Woods, a primary
care practice that is part of Norumbega Medical in
Bangor, Maine, has been evolving for more than a decade
to plan services (in advance) that will be there on demand
to provide outstanding care for individual patients. 

A Typical Visit
When a patient calls the office with a medical problem,

a patient representative triages him or her using the Triage
Coupler®.* This program is driven by protocols that can
handle a broad spectrum of problems, from the common
cold to complex chest pain, and services, such as stan-
dardized protocols for overseas travel and prescription
refills. If the patient needs to be seen, prompts are pro-
vided for questions to ask, and diagnostic tests that might
be required before the patient comes to the office are sug-
gested. Sometimes, the patient is provided with a standard
treatment and does not need an office visit. This informa-
tion tool supports highly trained individuals who do not
have medical degrees to safely and competently make
direct decisions about patient care at the point of contact
with the patient. If a patient ever questions the advice
being given, an appointment is booked.
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* Adapted from Problem-Knowledge Couplers® (PKCs®), available at
www.PKC.com (last accessed Jan 21, 2003).
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The patient is asked to arrive at the office 30 minutes
before the appointment to complete a health status 
survey of his or her physical and mental health status,
medical history, presenting problems, and current func-
tioning. Medical assistants escort the patient to the exam
room, where they use Problem-Knowledge Couplers®

(PKC®)* to verify patient history, to enter current assess-
ment data and, when available, to enter test results. This
information allows the physician or nurse practitioner to
spend more time with the patient on unique issues,
shared medical decision making, and patient education.
The provider reviews the findings for possible diagnoses
and potential care options. After the appointment’s con-
clusion, the patient is given printed information about
his or her condition, as well as a copy of the visit note
that is stored in the patient’s electronic medical record.

Evergreen Woods collects extensive data on patient
demand for office visits. These data, which include trend
charts by session, day of week, and month of year, allow
the staff to deploy the practice’s resources to match
demand. Evergreen Woods uses continuous feed forward
information and planned feed back systems,3 as well as
extensive databases, to aid planning and improvement.
The practice staff use a “data wall,” which reports per-
formance measures, to monitor progress for the clinical
team and to identify improvement ideas and actions.4

Evergreen Woods’s pattern of staff interaction includes
weekly team meetings, frequent e-mail communications,
and many off-hour get-togethers. Continuous training is
conducted to train every member on effective interperson-
al communication skills. Additional facts that are key ele-
ments in the success of Evergreen Woods, along with their
relationship to the four P’s, are shown in Table 1 (p 162).

Comments 
Evergreen Woods is an exemplary model of office effi-

ciency and advanced design. Although the practice is
heavily invested in technology, most clinical
settings—be they rural, urban, academic, inpatient, or
outpatient—can learn and adapt the following tips:
■ Integrate data into the flow of work to support

the work. Data collection is integrated into the design of

patient care and operations. There are methods and ways
to achieve similar results and tracking without advanced
information technology. Decision making without data is
not acceptable in this clinical environment.
■ Enable all staff to make the most of their talent,

training, and skills. Optimization of staff roles,
through detailed training and education of each individ-
ual, leads to increased abilities to cross-cover for one
another, engage in improvement work, and feel a sense
of accomplishment and self-worth on a daily basis.
■ Provide strong leadership. The leader’s example and
vision guide the common goals and values of the group.

The next section builds on this case study and
explores methods and tools that can be used to promote
“guided discovery” for staff to gain knowledge about the
population they serve, the processes for providing serv-
ices, and the patterns that (1) spin off the good or bad
outcomes for patients and (2) engender a generative or
toxic work environment for staff. 

A Developmental Journey: How Might
We Begin to Assess, Understand, and
Improve a Clinical Microsystem? 
Build knowledge of the core processes and outcomes 
of your microsystem to foster the continual improve-
ment and innovation necessary to meet and exceed
patient needs.5

Getting Started: Diagnosing and Treating a Clinical
Microsystem

Methods and tools have been developed for microsys-
tem leaders and staff to use (or adapt to local circum-
stances) to assess their microsystems and design tests of
change for improvement and innovation. The aim is to
increase each microsystem’s capacity to better realize its
potential and to better relate to other critical microsys-
tems that come together to form the service continuum.

Every person and microsystem is unique. The tools
and questions found in the Clinical Microsystem Action

Guide6 and Assessing Your Practice Workbook7 and at
www.clinicalmicrosystem.org are intended to provide
guidance and to provoke thinking about essential infor-
mation that can help to improve a microsystem. The
workbook provides a framework to diagnose the four P’s
of a microsystem, which are now described.
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† Problem-Knowledge Couplers® (PKC®) are available at www.PKC.com
(last accessed Jan 21, 2003). 
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Table 1. Evergreen Woods Facts and Links to the Four P’s
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Know your patients. For 100 years, from Ernest A.
Codman to John E. Wennberg, we have known that most
practitioners have lacked access to data on the vital
details of the patient populations they cared for.8,9

Further, they knew even less about distinct sub-
populations of patients whose care could be planned
proactively. Key to planning services is knowledge of the
subpopulations served. Table 2 (p 164) offers examples
of some of the variables that clinical microsystems
should know about the patients they serve. 

Gaining this information has been one of the most
powerful tools for practice members exploring ways to
improve their current delivery system. Thedacare, based
in Kimberly, Wisconsin, learned that approximately 3% of
the patients in its health plan were diabetic. In partnership
with the health plan, Thedacare created a registry to track
evidence-based interventions. Group visits evolved
through a primary care practice exploring innovative care
models. The outcomes for patients in the group 
visits improved significantly. For example, glycosolated
hemoglobin (HgA1C) levels �8 improved 4%, low-
density-lipoprotein (LDL) levels �130 mg/dl improved
32%, and the overall quality of care being rated by patients
as “excellent” improved 14%.10 The reason for these
improvements is that the clinical microsystem made an
innovation in service delivery; it moved from sole reliance
on one type of service (one-on-one visits with a physician)
to offering a second type of service (group visits with
standardized tracking and interventions that are cus-
tomized to the individual patient’s needs and wishes) to
complement the traditional one-on-one visit.

Clinical microsystems need to be acutely aware of
how patients perceive the care they receive. When
patient satisfaction surveys are conducted, the results
are often sent back to microsystems many months after
a particular set of patients has been seen, which makes
it difficult to take timely action to improve services. A
brief, point-of-service patient satisfaction survey, such as
that found in Assessing Your Practice Workbook,7 can be
used to provide timely patient-based feedback.

Know your people. Many members of clinical
microsystems do not see their own roles and the roles
and functions of others as interdependent, as part of a
group of professionals with an aim and a system to pro-
vide care to subpopulations of patients. What are the

morale and level of stress within your clinical setting?
What is the turnover rate? Is the right person doing the
right thing at the right time for patient care? Is there 
an appropriate match between function and roles based
on talent, education, training, and licensure? What are
the roles in nonvisit care? The staff in the clinical
microsystem make or break the processes of service
delivery. Without them, good functionality of the clinical
microsystem cannot exist. Managing staff as a vital
resource, based on detailed data on patient needs and
demand for services, is essential.

Know your processes. Many health professionals
are “process illiterate.”11 The best way to eliminate
process illiteracy is flowcharting or process mapping.
How much time does it take for patients to receive serv-
ices? How much undesirable variation in processes
exists? How much waste and rework make the day more
frustrating? How do core and supporting processes get
accomplished? Are they done in the same way by every
member of the team? Are patients assessed in a standard
way? Do clinical support staff perform activities that
anticipate the arrival of patients? How does technology
support work flow and care delivery? 

Variation in clinical services is often based on how the
physician wishes to have things done rather than on
what is the best process for the patient. Table 3 (p 165)
provides an assessment tool to help clinical microsys-
tems evaluate the services they provide. All staff mem-
bers (1) complete the assessment tool, (2) determine
which process to improve based on the highest-ranked
problem process, and (3) begin to test changes by modi-
fying the flowchart of the current process to represent a
hoped-for improvement (see Sidebar, p 166).

Know your patterns. The combination of patients,
staff, and processes in a particular microsystem results in
the creation of patterns that reflect routine ways of think-
ing, feeling, and behaving on the part of both patients and
staff. The patterns are also related to the typical results
and outcomes—and variations thereof—that are associat-
ed with the microsystem’s mission. Some patterns will be
well known and talked about (for example, hours of serv-
ice, busy times of the day or week, common hassles, and
bottlenecks). Some patterns may be well known and never
discussed (sacred cows), whereas some may be unrecog-
nized by staff and patients but nevertheless have powerful
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Table 2. The Four P’s for Clinical Microsystems Across the Health Care Continuum*

* Note that the variables in the four P’s are similar across the continuum; OR, operating room.
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effects (mistrust stemming from a local culture dominated
by historical divides that separate staff with different edu-
cational backgrounds, such as nurses, receptionists, physi-
cians, and technicians). The following questions reveal
important underlying patterns:
■ Who is the leader?
■ What is the leadership style?
■ How do we “act out” the mission of our clinical
microsystem every day?
■ What are the cultural patterns of norms, sentiments,
and beliefs in our practice setting?
■ What barriers tend to separate health professionals
and administrative support staff?
■ How easy is it to ask a question about patient care?
■ How often does the entire staff meet for the purpose
of planning services that are patient centered?
■ How satisfied are patients with their access to services?
■ How do patients feel about the goodness of their out-
comes and costs of receiving care?

■ How do we respond to disruptions of our routines?
■ How do we “notice” the failure of our systems that we
depend on to prevent accidents and harm to our patients?

Putting It All Together: Planning
Services 
Based on its assessment—or diagnosis—a microsystem can
now help itself improve the things that need to be done bet-
ter. Based on knowledge of the four P’s, what can we proac-
tively plan for in our daily work to enhance the functioning
of our microsystem? Planning services is designed to
■ decrease unnecessary variation, 
■ build feed forward and feed back mechanisms for
informed decision making; 
■ promote efficiency by continuously removing waste
and rework; 
■ create processes and systems that support staff to be
the best they can be; and
■ design smooth, effective, and safe patient care services
that lead to measurably improved patient outcomes.

Core Processes, Supporting Processes,
and “Playbooks”
Figure 1 (p 167) offers a panoramic view of a primary
care clinical microsystem. It suggests the interplay of
patients with practice staff and with processes, which 
in turn produces patterns that characterize its perform-
ance. Typical supporting processes in a primary care
practice include activities such as renewing prescrip-
tions, reporting to patients diagnostic test results, and
making referrals.

Flowcharts can be used to diagram and diagnose 
each process to learn how to redesign it to maximize 
efficiency. This is particularly valuable for core or 
supporting processes whose pattern is to be full of has-
sles, bottlenecks, or mistakes. Many clinical microsys-
tems have used Assessing Your Practice Workbook7 for
guided discovery and for taking actions to redesign their
own services; examples of their work are provided in
Table 4 (p 168).

A review of the microsystem improvement efforts to
which we have contributed has uncovered many sources
of waste that commonly occur. Table 5 (p 169) summa-
rizes some of these common sources and provides rec-
ommendations to reduce waste and improve efficiency. 
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■ Process
■ Answering phones
■ Appointment system
■ Messaging
■ Scheduling procedures
■ Reporting diagnostic test results
■ Prescription renewals
■ Making referrals
■ Pre-authorization for services
■ Billing/coding
■ Phone advice
■ Assignment of patients to your practice
■ Orientation of patients to your practice
■ New patient workups
■ Education for patients/families
■ Prevention assessment/activities
■ Chronic disease management

* Each of the processes is rated by each staff member on a scale of
“works well,” “not a problem,” “small problem,” “big problem,” 
“totally broken,” “cannot rate,” “we're working on it,” and “source 
of patient complaint.” If the process is a source of patient complaint,
that is noted.

Table 3. Practice Core and Supporting
Processes Assessment*
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A clinical microsystem might ultimately build its
own playbook—an organized collection of agreed-
on flowcharted processes that is used for training, 
performance management, and improvement. The
playbook can be used for educating new staff, cross-
training staff, managing performance, and trouble-
shooting by providing a reference on how processes
should work.

Discussion
Intentional Planning of Services and the Value of
Meeting for Service Planning
Our study of microsystems in health care revealed that
high-performing units intentionally designed patient-
centered services to support patients and families and
the staff providing care. As shown in the Evergreen
Woods case study, planning services is intentional and
well orchestrated. Moreover, it is supported by a contin-
uous flow of data (for example, running data throughout
the day on unfilled slots) to inform every member of the
microsystem, drive corrective actions (any staff person
can schedule patients into unfilled slots anytime during
the day), and spawn improvements (monthly all-staff
meetings and annual retreats). 

The service sector has many examples of people coming
together to plan the services they deliver. In good restau-
rants, waiters, cooks, and hostesses preview the menus for
the day and cover strategies to ensure that the meal service
is flawless. Plans are made to cover breaks and “what if”
scenarios are rehearsed. Flight crews routinely preview the
flight plan, use checklists to prepare for takeoff, and review
flights after their completion because they know all of this
contributes to a culture of trust and safety. 

Similarly, high-performing clinical microsystems have
learned to reap the benefits of daily meetings or huddles
to plan the day and weekly or monthly meetings to
strategize and manage improvement. Holding regular
sessions to advance patient-centered care and services
has several benefits; it can
■ promote collegiality and create an environment of
equality,
■ improve communications,
■ demonstrate the team of providers to patients and
families, and
■ help to keep staff members “patient focused.” 

Inside-Out Planning
Microsystems’ overt attention is often focused 

more on market-driven service lines or traditional
departments, which reflect the strategic plan or budgets
and the organization chart, than on meeting patients’
needs through an array of superlative services. Yet focus-
ing attention first and foremost on the patient and fami-
ly and how they present their health needs to the system
makes it relatively easy to identify the microsystems that
provide services and to determine how the best services

Joint Commission on Quality and SafetyJournal

Sidebar. Analysis and Improvement 
of Processes
A general internal medicine practice analyzed current
processes and identified improvements that could lead
to better efficiencies and reductions in waste. Every
member of the practice, including the physicians,
nurse practitioners, nurses, and secretaries, completed
the Practice Core and Supporting Processes
Assessment (Table 3, p 165). The assessment revealed
that the diagnostic test reporting process needed to
be improved through shortening of time until report-
ing to providers and patients. After flowcharting the
process, which revealed rework, waste, delay, and long
cycle times, the group brainstormed and then rank
ordered improvement ideas. It decided to test the idea
of holding a “huddle” at the beginning of each day to
review diagnostic test results to determine actions to
be taken. The aim was to eliminate extra phone calls
by the patients and delays in action due to waiting for
the provider response. All the group members would
know the plan of action after huddling with the
provider.

Using the Plan-Do-Study-Act (PDSA)1,2 format, the
group conducted its small test of change. Within 2
weeks, patient phone calls for laboratory results had
decreased, reflecting the fact that staff were now
calling patients in a timely manner about their 
results.
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Figure 1. The interplay of patients, people, and processes can result in the best health care for patients and the staff of

the practice.

Core and Supporting Process Diagram for a Primary Care 
Clinical Microsystem
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Table 4. Assessing a Practice’s Discoveries and Actions*

* HgA1C, glycosolated hemoglobin; ADA, American Diabetes Association; URI, upper respiratory infection; RN, registered nurse. 
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Table 5. Common Oversights and Wastes to Consider When Engaging in Improvement Activities*

* RN, registered nurse.
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can be designed within each microsystem and how these
services can be best linked together.

The staff in many microsystems work in a complex
environment characterized by competing interests, in-
efficiencies, hassles, and frustrations due to poorly oper-
ating processes. They may feel helpless, that they cannot
make the system work right because the system is run 
by outsiders. This feeling can be counteracted by 
working from the inside out, so that staff learn 
about their patients and the microsystem—and make
improvements—from the inside out rather than being
told what to do from the outside in. 

Interdependency and Involvement
It is rare for staff to realize that they are part of a

microsystem that renders identifiable care to subpopula-
tions of patients and are fully interdependent with one
another and patients. The whole of the practice can only
be as good as the individual components. Staff are often
so busy trying to do “the job” that they have no time to
reflect on the work they do, how they do it, or what the
outcomes of their efforts are. Involvement of all mem-
bers of the microsystem is essential to render services. 

Conclusion
Knowledge of the patients, the people, the processes,
and the patterns of a clinical microsystem drives the
design, redesign, and creation of patient-centered servic-
es. The design of services leads to critical analysis of the

resources needed for the right person to deliver the right
care, in the right way, at the right time. Tools and meth-
ods to support the transformation of clinical microsys-
tems to yield better results for patients and staff have
been described and offered for widespread use and
adaptation. 

The next article in this series will show how a
microsystem can blend together the services it offers to
plan care to best meet the needs of each individual
patient. 
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