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ABSTRACT

Health care micro-systems are small, organized groups of clinicians and staff working
together with a shared clinical purpose to provide care for a defined set of patients. The
size of individual micro-systems vary — a micro-system must be large enough to
accomplish its clinical purpose, but small enough to allow knowledge of the individual
parts and the interrelationships between the parts. Use of information is key to the micro-
system’s ability to function; information technology facilitates collecting, assessing, and
sharing information. Micro-systems may be part of a larger organization and are
embedded in a legal, financial, social, and regulatory environment.

This research used qualitative methods to explore, describe, and characterize the
micro-systems that coexist to form our current health care delivery system. Telephone
interviews were conducted with representatives from 43 micro-systems. The interview
was designed to determine each micro-system’s level of performance, patient experience,
use of information and information technology, investment in improvement, and
leadership and management. A cross-case analysis of these micro-systems revealed eight
factors for thinking about characteristics of health care micro-systems — integration of
information, measurement, interdependence of the care team, supportiveness of the larger
system, constancy of purpose, connection to community, investment in improvement, and
alignment of role and training. These eight factors became a framework that can be used
for evaluating health care micro-systems.

Five micro-systems were asked an additional set of questions to determine the
process and outcomes of care provided to patients with diabetes. Two approaches were
used to analyze the data. First a micro-system analysis linked the micro-system model to

the process and outcomes of care in the five diabetes sites. This analysis did not reveal a
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“best” strategy for providing diabetes care. However it was clear that not all the patients
were receiving the recommended care and the micro-systems were not consistently
measuring the care that was provided. The second approach used to analyze the data
applied the eight factors of the micro-system framework to the five diabetes sites. This
provided additional insight into identifying areas that individual micro-systems could

improve to eliminate some of the barriers to providing effective diabetes care.
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PREFACE

The aim of this research is to understand and to gain insight into how to form,
operate, and improve micro-systems of care. The results from this work are relevant to
providers, administrators, health professions faculty, and policy makers. Providers and
administrators — those involved in organizing and providing health care at the frontlines
and in enabling the delivery of health care by the front offices — are looking for ways to
improve the current process and outcomes of care and take work and costs out of the
system. Health professions faculty continue to look for ways to prepare new graduates for
the reality they will be facing as future providers and leaders in health care. Policy
makers and those involved in planning delivery of care at a system level can use the
results in the design and redesign of delivery systems.

This work draws upon my experiences as a graduate student at the Center for
Evaluative Clinical Sciences (CECS) and as a Research Associate in the Health Care
Improvement Leadership Development section of CECS. This work has required
expanding my skills in qualitative research and analysis. Additionally, it has been
necessary to learn about type 2 diabetes and approaches to providing care for diabetic
patients. This was accomplished by enrolling in a four-week class (16 hours) designed for
the elderly (>65) patient with type 2 diabetes. This class provided an opportunity to learn
about diabetes from the patient’s perspective. Volunteering at a diabetes care center over
a period of two months allowed me to learn about diabetes from the clinician’s
perspective while helping them identify and map the process of care for patients with

type 2 diabetes
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. INTRODUCTION

To understand the concept of health care micro-systems, it helps to start with an
understanding of systems. A system, according to Deming is “a network of
interdependent components that work together to try to accomplish the aim of the
system” (Deming 1993). Deming explains that every system must have an aim — the
components of the system may not be clearly defined or documented, but without an aim
there is no system. The boundaries of a system can be drawn at many different levels —
a country, a geographic region, an integrated delivery system, a hospital, a department
within a hospital, etc. The more inclusive the boundaries of the system, the more
difficult it will be to manage, because management of a system requires “knowledge of
the interrelationships between all the components within the system and of the people
that work in it” (Deming 1993). Finally, Deming suggests that every system must be
managed and the key to management is cooperation between the components toward the
aim of the system.

This basic understanding of a system, coupled with the theory of a smallest replicable
unit (Quinn 1992) is at the heart of the concept of health care micro-systems. Quinn
suggests the essential elements in a smallest replicable unit are: (1) the key players, (2)
core activities, (3) micro-measures that help manage the core activities, and (4)
combinations of activities and measures to meet individual needs.

From our understanding of a system and a smallest replicable unit, one can start to
define the concept of a health care micro-system. The key players are a few clinicians
and support staff, individual patients and a population of patients the micro-system
serves. The core activities are processes the micro-system has for caring for their

patients. The micro-measures, through the help of information and information
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technology, enable the micro-system to monitor the outcomes of the care provided and
plan care for the population they serve. The micro-system has an aim, e. g., to offer
primary care, to provide cardiothoracic surgical care, to provide home health services, to
provide care for patients with diabetes, etc. It is the shared aim, what Deming might refer
to as the “constancy of purpose” (Deming 1986), that defines the essential elements of
each micro-system.

An example of a micro-system organized to deliver diabetes care is illustrated in
Figure 1. Although this is a simplified illustration of the work involved in providing
diabetes care, it is helpful to see how the elements of the micro-system come together.
The Diabetes Care Center’s aim is to provide education, care, and outreach services for
all patients with diabetes in an effort to minimize complications associated with diabetes.
The Diabetes Care Center cares for the population served by the larger organization,
which in this example is an academic medical center. Within that population are people
living with diabetes who become patients of the Diabetes Care Center. Physicians, nurse
educators, nutritionists, and other staff work together to develop a plan for each patient
for ongoing treatment and evaluation. The Diabetes Care Center measures the results of
that care in four major categories (clinical outcomes, functional outcomes, patient
satisfaction, and financial/operation outcomes). F inally, feedback of the results into the

care plan is used to improve the care that is provided.
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Figure 1 Example of a Micro-system Organized to Deliver Diabetes Care

The Diabetes Care Center

Aim: To provide comprehensive diabetes care . . .

MDs Nutritionists

Staff \ é___ Nurse Educators
3 Develop plan for

omgoing ireatment ||-

and evaluation

N ™

Population

served by

the medical center

The following operational definition of micro-systems is drawn from my
understanding of systems thinking, Brian Quinn’s theory of the smallest replicable unit,
the research and work directed by Batalden and Nelson at Dartmouth, and my interviews

with 43 micro-systems across the country:

Micro-systems are small, organized groups of clinicians and staff working
together with a shared clinical purpose to provide care for a defined set of
patients. The clinical purpose defines the essential parts of the micro-system. A
micro-system must be large enough to accomplish its clinical purpose, but small
enough to allow knowledge of the individual parts and the interrelationships
between the parts. Use of information is key to the micro-system's ability to
Junction; information technology facilitates collecting, assessing, and sharing
information. Micro-systems may be part of a larger organization and are
embedded in a legal, financial, social, and regulatory environment.

Once the concept of health care micro-systems is understood, it is possible to see
them everywhere — primary care clinics, NICUs, renal dialysis units, diabetes care
clinics, etc. Furthermore, the key components of a micro-system are not new. Patients,

populations, providers, activities, and information technology exist in every health care
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setting, but current methods for organizing and delivering health care, as well as for
developing health professionals and conducting health care delivery research, have made
it difficult to recognize the interdependence and function of the micro-system and its
components.

Current U.S. models of health care delivery — primarily organized in response to fee-
for-unit-of-service payment mechanisms — are designed to care for individual patients in
individual episodes of care. As mainstream financing mechanisms have transitioned from
fee-for-unit-of-service to fixed payment for clusters of services and provider
organizations have turned to more global budgeting methods, it has been necessary for
delivery systems to treat patients as individuals and simultaneously as members of a
defined population. Furthermore, there is a financial imperative to reduce the costs
associated with providing this care. This is typically accomplished by some combination
of decreasing staff, decreasing referral expenses, decreasing hospital length of stay, and
increasing the volumes of patients seen by each provider. Missing from that approach is
attention to the design of the core business of health care — providing care.

In addition to the organization and delivery of health care, research has focused at the
organizational or individual provider level while research at the level of the micro-system
within the organization has received limited attention. Social policy, as well, has focused
at the organizational level and individual provider level, thus missing the powerful
contribution of the micro-system. It is important to focus attention on the micro-system
because it is possible that the structures and strategies of the micro-system contributes to
differences in patient outcomes as well as differences in the performance of the micro-
system. Furthermore, the functionality of the micro-system enables or limits what the

individual provider and what the organization can do.
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