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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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Many organizations have made strides in organizing care for defined populations.
Some (organizations as well as individual providers and groups of providers) have
thought very carefully about providing care for specific populations and have designed
formal approaches for doing this. Others are working more from intuition — it makes
sense to think about care this way, but they have not learned out how to move from
intuition about population needs and improvement opportunities to specific strategies for
successfully managing patient care. There are many approaches for doing this, and no
two facilities are identical with respect to their configuration, mix of staff, and their
ability to address issues they are facing in trying to provide care in today’s environment.
But all organizations share a need — regardless of their configuration, mix of staff, and
level of sophistication — for a way to respond to the increasing pressures to provide
better care at greater value for individuals and defined populations.

[s it possible to address the needs of individual patients, the population, and issues of
providing care in today’s environment, without losing focus on providing care? My
interest in designing this research was to learn how to form, operate, and improve micro-
systems of care and to provide insight to those seeking to understand and improve their
work as they adapt these approaches in other settings. Three research questions have
guided this work:

1. How do micro-systems vary on factors related to more effective performance?

2. What are the strategies within high-performing micro-systems for maintaining
and improving the quality of care for patients and populations with type 2
diabetes?

3. What are the perceived barriers and facilitators to providing effective care for

patients with type 2 diabetes?
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To meet my learning objectives and to address these research questions, qualitative
methods were used to explore, describe, and characterize health care micro-systems. The
micro-systems’ care for patients with a chronic condition, specifically type 2 diabetes
illustrates the micro-system concept. Cross-case methods were used to examine
characteristics of micro-systems that contribute to more effective care for patients with
type 2 diabetes. Table | summarizes the research methods. Section III, Methods, provides

a detailed description of the methods used in this study.
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Table 1

Aim:
systems.

Operational Definition of a health care micro-system:
clinicians and staff working together with a shared clinic

Summary of Research Methods

To understand and to gain insight into how to form, operate, and improve health care micro-

Micro-systems are small, organized groups of
al purpose to provide care for a defined set of

patients. The clinical purpose defines the essential parts of the micro-system. A micro-system maust be large

enough to accomplish its clinical purpose, but small enough to allow know
the interrelationships between the parts. Use of information is ke
information technology facilitates collecting, assessing,

ledge of the individual parts and
y to the micro-system'’s ability to function;
and sharing information. Micro-systems may be

part of a larger organization and are embedded in a legal, financial, and regulatory environment.

Research Questions

How do micro-systems What are the strategies What are the perceived
vary on factors related to within high-performing barriers and facilitators to
more effective micro-systems for providing effective care for
performance? maintaining and patients with type 2

improving the quality of diabetes?

care for patients and

populations with type 2

diabetes?

Sample
Selection

Sites identified from IOM
Committee, IHI
Breakthrough Series, RWJ
Chronic Disease Study, and

CECS micro-system course.

Subset of sites from larger
sample that focus on diabetes
care

Subset of sites from larger
sample that focus on diabetes
care.

Data
Identification

In-depth open ended
interviews.

Additional interview
questions asked about
diabetes care and outcomes.

Additional interview
questions asked about
diabetes care and outcomes.

Data
Gathering

Interviews conducted over
the telephone.

Phone interviews plus
document review.

Phone interviews plus
document review.

Analysis

Identify common set of
themes, provide case level
examples of each theme.

Identify strategies that are
related to improved
outcomes for diabetes
indicators. Provide case
level examples.

Identify common barriers
and facilitators in providing
diabetes care. Provide case
level examples. Explore
impact of larger system on
micro-system.
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il. BACKGROUND AND SIGNIFICANCE

MEDLINE and HEALTHPLAN databases were searched to find articles related to
firms research, care provided by firms, and care for small populations. Searching the
reference sections of the articles found through MEDLINE and HEALTHPLAN retrieved
additional articles. For the purposes of this discussion, a small, population can be defined
as the population of active patients, plus the practice community (the members of the
household to which the active patients belong), plus the larger population whose health
needs can be addressed (for example, members of a heaith plan, a geographic community,
or a unique subset of the community such as veterans). This small population has also
been referred to as a “denominator population” (Nutting 1987).

Delivery systems that are organized to manage care for a small population of patients
receive much attention — both positive and negative. However, it appears that they result
in improved outcomes for the patient (Waggoner, Frengley et al. 1979; Wasson, Sauvigne
et al. 1984; Cebul 1991; Neuhauser 1991; Neuhauser 1992; Landefeld and Aucott 1995).
Specifically, improved access to care and continuity of care, improved patient and staff
satisfaction, lower readmission rates, and lower health care utilization have been
demonstrated.

There are a number of precedents to providing care to defined populations of patients.
Over two decades ago, MetroHealth Medical Center in Cleveland, Ohio, began an
important innovation for teaching medical students and residents in internal medicine.
The model used at MetroHealth was patterned after the British medical center “firm”
system, where longitudinal relationships of small groups of professors, students, and
patients were created and maintained throughout the course of the trainee’s affiliation

with the hospital (Cebul 1991). The firm system was recognized as a valuable approach
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to patient care and training as well as a vehicle for research (Waggoner, Frengley et al.
1979) by evaluating different innovations in patient care and organizational design.
According to Neuhauser (Neuhauser 1991), the concepts underlying firms research are:

(1) parallel providers of care

(2) ongoing random assignment of patients to these parallel providers

(3) continuous efficient evaluation and improvement.

Many academic settings have worked to adopt some of the concepts embodied in the
firm system. For example, the Veteran’s Health Administration has supported the idea as
a means of organizing primary care services. Although each VA Medical Center differs
in regards to staffing and who is eligible for services, researchers continue to evaluate the
organizational determinants of the “firm” system and its impact on quality of care.

2.1. The micro-system concept

The micro-system model is based on what James Brian Quinn refers to as the
“smallest replicable unit” (Quinn 1992). The theory behind the smallest replicable unit
suggests that to be repeatable a unit must include these essential elements:

* key players,

® core activities,

* micro-measures that manage the core activities, and

* combinations of activities and measures to meet individual customer’s (or

patient’s) needs.

Many micro-systems co-exist to make up what is otherwise know today as a “health
system” or “organized provider.” Quinn found that most of the highly successful service
delivery systems became successful by starting to analyze their processes for producing

and delivering a given service into the smallest measurable details, then “through careful
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work design and iterative learning processes, they both re-engineered their processes to
use this knowledge and developed the databases and feedback systems to capture and
update needed information at the micro levels desired.” Information technology was used
to link components of the work. The utility of the available information improved as
information technology was integrated with the work and the gaps that existed between
the front office and the front lines began to close as management created a focus that
corresponded with the real work (Quinn 1992).

As suggested by Batalden et. al (Batalden, Mohr et al. 1997) translating this language
to health care, an individual patient encounter can be thought of as a “smallest replicable
unit”. The components consist of the patient and provider interaction; the core set of
activities in assessing, diagnosing and treating the patient; and the support systems and
the measures needed to monitor the care that has been provided. One can expand upon
this “smallest replicable unit” for an individual patient’s encounter to understand the
“smallest replicable unit” for managing the general medical care of a defined
population—the natural unit of work. The focus of my research was at this level of
analysis of the natural unit of work, or the micro-system.

The important elements of a micro-system often include:

Key players —

* asmall population of patients

* a few physicians

* a few non-physician practitioners

= some clinical support people

* some administrative support people
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Core activities —
* enrollment and membership in a medical care system (such as a prepaid health
plan)
* aprocess and system for delivering medical care and for changing and improving
that care
Micro-measures —
= monitoring the health of the population of patients the plan is accountable for
® assessment of customer satisfaction
® costs of providing care
Information technology —
= linking the components of the work
= producing usable information
Figure 2, taken from Batalden et. al (Batalden, Mohr et al. 1997) and subsequent

model revisions, illustrates a micro-system model for primary care.

Figure2 A Micro-system Model for Primary Care

< Satisfaction of need, monitoring, assessment of outputs ————————=
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. | management | -
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healthcare needs . . | Prevantve healthcare needs met
care R
functional management | - functional
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biological expectations : . biclogi satisfaction
status e L% ... .% _ olDisenrollment status w omed
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while not in direct contact with health care system
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The process starts and ends with a defined group of people who have measurabie and
definable states of health (Batalden, Nelson et al. 1994; Nelson, Batalden et al. 1996;
Nelson, Mohr et al. 1996). At the beginning, the health assessment includes measurement
of biological and functional well-being. For an individual, this assessment allows the
providers and the micro-system to target the individual’s needs. At the population level,
the same model and aggregated measurement permits design and redesign of processes of
care. After care, measurement of the same domains permits assessment of the results and
impact of the care. Primary care patients today usually enter a small part of a much
larger care system, or a micro-system. A primary care micro-system is generally
composed of a series of interrelated processes that include enrollment and assignment (or
in a fee-for-service environment, entry to practice and selection of physician);
orientation; initial work-up and plan for care; acute, chronic, and preventive health care
management, and disenrollment or exiting. These steps can be thought of as the “core
process” of this type of micro-system.

Two additional processes are graphically depicted as occurring throughout the care
process — measurement and monitoring of satisfaction against need, process
performance and results; and beneficiary-customer knowledge building, including
knowledge of the customer’s life while not in direct contact with the health care system.
These can be thought of as key supporting processes that inform the core process at
several points of intersection.

The micro-system concept builds on and moves beyond the idea of teams or firms.
Micro-systems offer (1) both greater standardization of common activities and

customization of care to individual patients, (2) greater use and analysis of information to
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support daily work, (3) consistent, measured improvement in performance, (4) extensive
cooperation and teamwork within the micro-system, (5) and for the larger organization
the micro-system exists within, it emphasizes the spread of best practices across micro-
systems (Nelson, Batalden et al. 1998).

2.2. Chronic disease and the micro-system

Any effort to maintain and improve the quality of care for a population must consider
the impact chronic disease has on the health care system. For example, a study at Group
Health Cooperative of Puget Sound (Fishman, Von Korff et al. 1997) showed that 38
percent of their enrolled members had one or more chronic conditions, which accounted
for 71 percent of the total costs for enrollees. Furthermore, their study showed that
patients with chronic conditions had average costs twice as high compared to those with
no chronic conditions. Patients with two or more chronic conditions had costs three times
as high compared to those with no chronic conditions.

As providers continue to look for opportunities to improve the organization and
delivery of health care, chronic care is a logical place to focus. Improving care for
chronic illnesses has great potential for improving the health outcomes for a large portion
of the population and for reducing the costs of providing care.

This research concentrated on one specific chronic illness, diabetes mellitus. The
prevalence and incidence of diabetes, combined with outcomes associated with
appropriate care, make diabetes an excellent, specific example for addressing a micro-
system’s strategies for maintaining and improving the quality of care for patients and
populations. It is estimated that 15.7 million people — 5.9% of the United States
population — have diabetes. Approximately 798,000 new cases are diagnosed each year.

Even though diabetes is believed to be underreported on death certificates, both as a
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condition and as a cause of death, diabetes is the seventh leading cause of death.
Complications related to diabetes can include heart disease, stroke, hypertension,
blindness, kidney disease, nervous system disease, and lower-extremity amputations.
With appropriate treatment, people with diabetes can reduce the likelihood of
complications and premature death. Type 2 diabetes, the focus of this research, is one of
four types of diabetes, but it accounts for 90 — 95% of all diagnosed cases.

The United Kingdom Prospective Diabetes Study (UKPDS) (UKPDS 1998), which is
the largest and longest study of patients with type 2 diabetes, found that improved blood
glucose control reduces the risk of developing retinopathy and nephropathy and possibly
reduces neuropathy. Furthermore they found that for every percentage point decrease in
hemoglobin A (e.g., a reduction from 9% to 8%) there was a 35% reduction in micro-
vascular complications.

Based on that evidence, the Diabetes Quality Improvement Project (DQIP)

recommends annual hemoglobin A | testing for all diabetics. While this seems like a

straightforward guideline for diabetes care, The 1999 Dartmouth Atlas of Healthcare

(Wennberg 1999) shows that compliance with this guideline for Medicare enrollees
ranged from less than 10% to about 70%, with a mean of 35.6%. The Atlas also shows
that compliance with recommended annual eye exams ranged from about 25% to 66%,
with a mean of 45.3%. Compliance with monitoring LDL blood lipids ranged from about

7% to 69%, with a mean of 33.1%. While The 1999 Dartmouth Atlas of Healthcare

findings focus on care for Medicare enrollees, these findings are significant for research
on micro-systems caring for diabetic patients because Medicare is the largest purchaser

of diabetes care in the United States.
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Treatment of diabetes is aimed at lowering blood glucose to near normal levels. This

requires comprehensive education in self-management and, for most individuals,

intensive treatment. Standards of care from the American Diabetes Association (ADA

2000) recommend:

Self-monitoring of blood glucose

Medical nutrition therapy

Regular exercise

Insulin regimen and/or oral glucose lowering agents

Instruction in prevention and treatment of hypoglycemia and other acute and
chronic complications

Continuing education

Periodic assessment of treatment goals

Furthermore, the ADA specifies that care plans for managing diabetes should be

formulated in collaboration with the patient. The plan should emphasize involvement of

the patient in problem solving as much as possible.

The Diabetes Quality Improvement Project (DQIP 1998) was an initiative involving 4

organizations — Health Care Financing Administration (HCFA), the American Diabetes

Association (ADA), National Committee on Quality Assurance (NCQA), and the

Foundation for Accountability. Their task was to recommend a set of diabetes-specific

performance and outcome measures. They recommended 2 outcome measures and 5

process measures:

Hemoglobin A testing (process)

Poor hemoglobin A control (outcome)

Page 15



¢ Lipid profile (process)

¢ Lipid control (outcome)

® Retinal exams (process)

® Monitoring for nephropathy (process)

* Foot exams (process)

The coalition came together for the first time in 1997 and in 2000 the set of measures

will be required for commercial and Medicare managed care plans.
2.3. Use of Qualitative Methods

“Qualitative inquiry cultivates the most useful of all human

capacities — the capacity to learn from others.” — (Patton | 994)

The aim of this research on health care micro-systems indicates a need to study
micro-systems in the context in which they exist, so that meaningful inferences can be
made about the micro-systems, the key elements, and the interdependencies among the
key elements. Choosing a method, or a strategy for guiding the work, is an important step
that deserves careful consideration, because it is the research strategy that determines the
final form of the research. While qualitative and quantitative methods differ, qualitative
and quantitative researchers are quite similar regarding a goal for the research to result in
solid theory. How they go about getting there is the difference.

Quantitative methods test theory, with an emphasis on hypothesis testing and
verification. Data from a quantitative study is in the form of numbers and it is evaluated
objectively, using descriptive and inferential statistics. A quantitative approach to a study
on health care micro-systems might involve a variable oriented analysis by computing the

correlation between a variable and a selected outcome. Another option would be a
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regression analysis, done by entering all the variables and assessing relative weight.
However, these approaches require some clarity about the important variables going in to
the study, and since this is an exploratory look at micro-systems as a unit of analysis, the
important variables are not clear at the beginning but will emerge as the study progresses.
Qualitative methods develop theory by emphasizing rich description and discovery.
Data is in the form of words and is evaluated subjectively by systematically reducing data
to themes and categories. The fundamental assumptions underlying qualitative methods
further supported my belief that a qualitative strategy would be appropriate for this
research. Qualitative methods build on the theme of naturalistic inquiry, which is defined
as “a discovery-oriented approach that minimizes investigator manipulation of the study
setting and places no prior constraints on what the outcomes of the research will be”
(Guba 1978). In addition it is inductive to the extent that the research design allows
important themes to emerge from patterns found in the data. A holistic perspective
considers the phenomenon under study to be part of a system, not conducive to being
reduced to a few variables with a clear cause and effect relationship. As the researcher,
personal insights are part of the relevant data understanding the complexities of the
micro-system and the organizations they are working within, the relevant processes, the
interrelationships, and the impact on patient care outcomes. As the researcher it is
important to approach the phenomenon under study, which in this research is the micro-
system, with what Patton calls “empathic neutrality” (Patton 1994). That means that it
will be necessary to approach the micro-system with a desire to understand it and learn
about it by exploring the complexities of the interrelationships as they emerge. To be
neutral to the findings means not approaching the phenomenon with a set of preconceived

ideas to confirm.
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In qualitative research, it is important to separate the description of the data from the
interpretation of the data. Geertz (Geertz 1973) and Denzin (Denzin 1989) discuss “thick
description” which depends on presenting descriptive data so that readers can make their
own interpretations. “Thin description”, on the other hand, is a simple stating of the facts
without including any of the context. Thick description sets up analysis and makes
possible interpretation (Patton 1994).

For this research, each micro-system studied is presented in sufficient detail so that
the micro-system, or “case”, can be understood in its local context. This has been the
role of research for the traditional ethnographer in studying individual families, tribes,
organizations, etc. A legitimate criticism of qualitative methods has been the focus on
individual cases, which limits external validity of the research. In response to the lack-
of-external-validity criticism, qualitative researchers have argued that generalizability is
not a goal of qualitative research and to consider this to be a limitation of qualitative
research is inappropriate (Guba and Lincoln 1981; Denzin 1989). However, this
researcher thinks that external validity is an important concern, and generalizability is a
goal of this research, because to understand micro-systems and the implication of the
micro-system concept in health care, it is necessary to go beyond understanding each
micro-system in its own setting. Cross-case analysis (Miles and Huberman 1994), which
is the specific method used for my research on health care micro-systems, offers a way to
reconcile the need to have “thick description™ of uniquely individual cases while
understanding the themes and patterns that hold across multi-cases. External validity, or
the generalizability of the findings is assured if the emerging theory is applicable to
micro-systems in general, not just the micro-systems in included in the study (Morse and

Field 1995).
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There are two basic approaches to cross-case analysis, case-oriented analysis and
variable-oriented analysis (Ragin 1987) A case-oriented approach to cross-case analysis
starts by considering each case as its own entity. Only after understanding the
relationships, configurations, associations, etc. within the case does the researcher extend
to a comparative analysis of multiple cases. The goal is to discover the underlying
themes, similarities, and associations that hold across cases. Theories start to emerge
from the analysis.

A variable-oriented approach to cross-case analysis starts with the framework of
several variables or themes that cut across cases. For example, variables that may be
relevant to a study of health care micro-systems may be use of information, role of
information technology, coordination of patient care. Although the study starts with key
variables in mind, the variables may evolve and be clarified as the study progresses and
cases are included in the analysis. The variable-oriented approach is more conceptual
and theory-centered from the start and less emphasis is placed on the specific details of
any particular case.

Neither approach to cross-case analysis — case-oriented or variable-oriented — is
necessarily better (Ragin 1987). As Huberman and Miles (1994) point out, the issue is
one of alternating and/or combining/integrating methods as a study continues. They
suggest a mixed strategy that combines the two approaches and uses a “stacking”
technique. The researcher writes up a series of cases using a more or less standard set of
variables. Matrices are used to display the data for each case. Without losing any of the
individual case-level data, cases are then “stacked” in a “meta-matrix”. Analysis
continues by systematically comparing the stacked cases and condensing the meta-

matrix.
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lil. METHODS

The aim of this research has been to learn how to form, operate, and improve a micro-
system of health care. Three questions have guided this research:

1. How do micro-systems vary on factors related to more effective performance?

2. What are the strategies within high-performing micro-systems for maintaining
and improving the quality of care for patients and populations with type 2
diabetes?

3. What are the perceived barriers and facilitators to providing effective care for
patients with type 2 diabetes?

Defining the characteristics of health care micro-systems has been an important first
step in exploring the micro-system concept. The Institute of Medicine (IOM) received
funding from Robert Wood Johnson Foundation in May 1999 to specify a standard
nomenclature of micro-systems and to analyze characteristics of specific micro-systems.
The IOM asked me to participate in this research by assisting in developing the interview
protocol, establishing the frame and criteria for determining which delivery systems and
ipdividuals were included in the interview, developing the project workplan, and
conducting telephone interviews.

The raw data was made available for my doctoral research, which was separate from
the analysis that was conducted within the IOM project. The IOM research and my
doctoral research were contiguous through the completion of the interviews. My research
diverged from the IOM research at the point of coding and analyzing data. From the [OM
perspective, the study of micro-systems was used to provide case level examples of their
suggested Aims and Rules for a new health system (IOM forthcoming). The IOM

Subcommittee on Building the 21¥ Century Health Care System (part of the Committee
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on Quality of Healthcare in America) developed the Aims and Rules, then looked to the
data from the micro-system interviews to find illustrative examples of the Aims and
Rules in practice. My research, in contrast, did not start with a set of preconceived
constructs, such as the IOM Aims and Rules, but started with me examining the
interviews and letting the concepts emerge. As the analysis continued, it became apparent
to me that some of the concepts were more important or appeared more frequently, across
multiple micro-systems. As discussed in the previous section on use of qualitative
methods, the approach used for my research builds on naturalistic inquiry by being
discovery oriented. As a researcher this provided on opportunity for me to experience
the difference between research that is exploratory and research that is confirming a set
of preconceived ideas.

A concern with this research was how my research would be differentiated from the
[OM research. The concern is valid, but the difference became clear as the analysis
evolved. In my analysis of the data, generalizable constructs were sought to define or
shape the micro-system. The example provided in Table 2 shows three verbatim
comments from three different micro-system interviews. In coding each interview it was
necessary to take the list of IOM Aims and Rules and look for illustrative manifestations
of the Aim or Rule within the micro-system interview. For some of the Aims and Rules,
it was difficult to find examples. This could be expected, because the Aims and Rules
were not developed to characterize the current health care system, but they were designed
to guide a new health system for the 21* century. The Aims and Rules were essentially a
filter for examining the interviews. When looking at the interviews without the IOM
filter, frequently recurring themes that would give identity to the micro-system start can

be identified. These themes, such as the ones shown in Table 2 — investment in
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improvement, community connection, and organizational support — appeared repeatedly
throughout multiple interviews. (The themes that emerged from the interviews are
discussed in detail in Section 3.3., Cross-Case Analysis of Health Care Micro-systems.)
Themes that continued to appear repeatedly indicated to me that the theme may be an

important characterization of health care micro-systems.

Table 2 Example of Coding Process for IOM Research vs. JJM Research

Verbatim comments from Generalizable Construct
micro-system interview JOM Aims or Rules about the Micro-m
“We had to do a lot of training for the Rule: Information is key to Investment in improvement
MDs about open access. We looked at the human relationship

each MDs backlog and gave them options
for how to work it down. For the staff
training it was this is how you schedule for
open access, this is how to present
available appts to the patient.”

*“Patients are well received. They are not Rule: Anticipate needs Community connection
hassled about lack of insurance or
payment. [tis our policy to give
preferences for hiring to residents of the
neighborhoods we serve. Sometimes that
is a problem because patients are afraid
that someone from the community might
know about their health. We provide
transportation, help solve childcare

problems.”

“We did the project on dyspnea because Rule: Base decisionmaking | Organizational Support
many families reported this as a on systematically acquired

bothersome symptom during the last 3 knowledge

days of life. We are now treating dyspnea
as a 5th vital sign and flow chart it.
Reports have gone from 50% to 0%
reporting dyspnea lasting more than 8
hours. We could do this because the
hospital CEO bought into it, the Patient
Care Coordinators believed it, the nursing
staff believed it was important.”

3.1. Selection of Research Sites

Theoretical sampling was used to select the research sites; that is, sites were selected
based on ability to best inform the research (Patton 1994). Identifying appropriate sites

was a process. First, members of the Quality of Health Care in America (QHCA)
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Committee of the IOM were asked to identify high-performing micro-systems to
participate in the survey. Additional participants were identified from the Institute for
Healthcare Improvement’s Breakthrough Series and from the micro-systems that
participated in a graduate course (ECS 124) at Dartmouth in improving the health and
value of health care for a population of patients. Finally, five people — Eugene C.
Nelson, D.Sc., M.P.H.; Paul B. Batalden, M.D.; Donald M Berwick, M.D., M.P.P.;
Thomas Nolan, Ph.D.; and Stephen M. Shortell, Ph.D. — were asked to participate on a
steering committee to help identify what they considered to be the best examples of
health care micro-systems and to help develop the interview questions (described in
Section 3.2. Data Collection). This is a “snowball sampling strategy” (Patton 1994)
because micro-systems were identified from people who know which sites are rich in
information or they know other people who know which sites are rich in information.
Seventy-seven (77) micro-systems were identified through this process. A matrix was
created to show how the sample was shaping up based on geographic setting, population
served, clinical target, and the practice setting. Those categories could be thought of as
the initial criteria for selection, but the initial criteria were not specific enough to select
the sample. So at that point it was necessary to become more specific about the criteria.
Sites were chosen based on their reputation for innovative model of delivery, innovative
use of technology, level of performance, and readiness to improve. Finally
“recommendation by two steering committee members” was added to the selection
criteria. This process resulted in selecting 45 sites to participate in the “characteristics”
study. Two (2) sites later declined to participate in the study, so 43 sites were included in

the study.
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Overall, the outcomes of the snowball sampling were similar to what others have
experienced using this strategy (Patton 1994). Initially, many possible sources were
recommended. As the process continued a few key names, or in case of this research
several key micro-systems, were mentioned repeatedly. A classic example of snowball
sampling is Rosabeth Moss Kanter’s study of innovation published in The Change
Masters (Kanter 1983). For that research, Kanter began her search by asking experts in
human resources to identify the most innovative companies. At first the list of innovative
companies snowballed, but then converged into a small number of companies that had
been suggested by numerous experts.

After identifying the sites that were included in the micro-system study, a subset of
micro-systems (n = 5) were identified to address my second and third research questions
about the strategies for maintaining and improving the quality of care for patients and
populations with type 2 diabetes. It was necessary to use a subset of sites from the
characteristics study because that sample was not limited to sites that provide diabetes
care. More than 5 of the micro-system sites included in the study provided care to
patients with diabetes, but only 5 sites characterized themselves as diabetes micro-
systems, in that their aim was to provide care for patients with diabetes.

Table 3 summarizes the range of research sites included in this study.
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Table 3 Range of Micro-systems Studied

Geographic Setting
=z =
2 w2
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- Primary Care IS 6 2 0 3 5 1 35%
S @»
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£ 2 | Specialty Care | 19 4 |7 2 21410 44%
@]
Hospital Unit 9 5 |o 2 1 0 1 21%
100%
Pediatric 19 7 1 3 4 | 2 44%
= Adolescent 27 10 5 2 3 5 2 63%
g Adult 38 13 | 8 3 4 | 8| 2 88%
‘fg’ Geriatric 39 14 | 7 4 3 | 9] 2 91%
g
§ Rural 14 8 2 2 0 0 2 33%
= [ Urban 27 4 |6 | 3 4 | 8| 2 63%
Suburban 15 4 3 2 2 2 | 2 35%

For distribution of population served, percents do not add up to 100% because sites may
serve more than one type of population

As shown in Table 3, the micro-systems included in the study are diverse —
geographically, clinically, and in terms of the population served. What the table does not
show is that the sites also have a reputation for innovative model of delivery, innovative
use of technology, level of performance, and readiness to improve.

There are always limitations to sampling strategies. A strength of this study is that the
sample selection depended on input from a pool of recognized experts in the

organization, delivery, and improvement of health care. However, even with a pool of
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recognized experts, it is reasonable to expect that some high performing micro-systems
were overlooked and some less than high performing micro-systems were included. In
fact, a concern was how to ensure that the micro-systems included in the study were high
performing or successful micro-systems. Although the intent was to study high
performing micro-systems, “negative cases” — those micro-systems possibly defined as
not high performing or unsuccessful — were actually an important addition to a study
attempting to understand and characterize health care micro-systems. Examining
similarities and differences across multiple cases — successful as well as unsuccessful —
strengthened the analysis by clarifying what contributes to a successful micro-system.
3.2. Data Collection

Key contacts within each micro-systems were identified and were sent an
introductory packet of information, which included a letter asking them to participate, a
pre-interview survey, an [OM brochure, and a roster of the IOM Subcommittee members.
The letter was on IOM letterhead and was from Donald M. Berwick, M.D, M.P.P., the
chair of the Subcommittee. The letter explained that participation included completing a
pre-interview survey and a 90-minute telephone interview. The introductory letter and
pre-interview survey, are provided in Appendix A.

A follow-up phone call from an [OM staff member was made several days after the
introductory packet had been sent to ensure that the letter had been received and to
schedule a time for the interview. Participants were reminded to complete and return the
pre-interview survey prior to the telephone interview.

The purpose of the pre-interview survey was to gather some basic information about
the micro-system. This proved to be an effective method for learning, before the

interview, what the micro-system does, the composition of the providers and staff, and
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the demographics of the population served. Participants were asked to fax the survey to
the IOM before the scheduled day of the interview. This allowed the person conducting
the interview to review basic descriptive information about the site before the interview
and to ask for any clarification of pre-interview responses during the interview. Also,
based on the pre-interview responses, the interview format could be adjusted to delete
questions that were not relevant to the site. For example, the interview contained a
section on information technology, but some sites indicated that computer based clinical
information was not relevant for their site. During the interview, the response would be
confirmed, then questions were skipped that related to computer based clinical
information. Deleting questions that were not applicable before hand helped make the
most efficient use of time during the interview. Also, starting an interview by discussing
what the interviewer knew about the micro-system site helped to quickly establish a
rapport between interviewer and interviewee.

Table 4 summarizes responses to the pre-interview survey and, in general, describes
who belongs to the micro-system, how it is organized, and what the micro-system does
for three general types of micro-systems, primary care, specialty care, and hospital units.
The five diabetes sites are included with the specialty care sites and are indicated in bold

print.
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Table 4 Micro-system Descriptions

Who belongs to your micro-system, how is it organized, and what does it do?

1. “We are a primary care practice with 5 physicians. Each MD makes 3 or 4 home visits each day.”

2. “We are a multi-physician family practice office with 3 full-time and 4 part-time physicians plus | PA. We
have 4 office staff to answer phones and make appointments, a ‘fringe’ nurse to handle emergencies, nurses
and MAs to get patients to rooms, give injections, and draw blood. A medical secretary and several file
clerks and an office manager. We also have a billing person and 2 managed care coordinators.”

3. “We are an outpatient primary care satellite of a larger multi-specialty system. There are 3 smaller
subgroups that are increasingly independent with the help of an area manager.”

4. “We provide comprehensive primary health care to 28,000 patients annually through 5 neighborhood
centers and an extensive Community Health Program. We employ a large number of our neighbors and
patients as staff, 80% of our patients have household incomes below the Federal Poverty Level.”

5. “We have 270,000 patients and 110 FTEs. We divided the geographic area into 15 teams with 7 different
sites. Each team has 8-9 FTEs (doctors and nurses). Patients are divided equitably among the sites.”

6. “We provide comprehensive primary care and hospital care to a small, rural town of about 15,000. We are a

private practice with 5§ GIM docs, 3 NPs, 1 PA, 6 RNs, 2 receptionists and 3 billing people.”

7. “A community based practice with 4 MDs, 2NPs, IPA, 3 MAs, S receptionists, and 1 office manager. We
care for 6,500 patients.”

8. *“We are the largest family practice in the area. We have 25 physicians and 9 nurses (RNs, LPNs, and
MAs). We are divided into 3 teams.”

9. “We deliver primary care through a team of 4 physicians, 2 LPNs, a RN, a MA. We deliver care to about
6.000 people. We operate within a clinic of about 20 physicians™2

10. 10 Family Practitioners and 4 associate providers are divided into 3 teams with 2 RNs and 2 MAs per team.
The teams share a phone center and a receptionist.”

11. “We integrate acute and long-term care for frail elders into a single system.”

12. “We have 7.5 FTE physicians and 26 FTE staff taking care of 14,000 patients. 75% of our patients are in
managed care programs.”

13. “We are a community health center with 2 primary care medical clinics, 2 school-based teen heaith centers,
and 4 dental clinics. We have 8 FPs, |1 PA, 5 NPs, 3 CNMs. Teams include a provider, nurse, medical
assistant, social worker, nutritionist, and outreach worker.”

14. “We provide health care to indigent people. We have a large enhanced prenatal program. 11 board certified
family practice physicians, 2 part-time pediatricians 8 mid-level practitioners, 3 PA’s, 2 LCSW, 5 NP’s, |
RD), 3 RN’s, 4 Prenatal casemanagers, 2 LPN’s, 2 Referral casemanagers, | medical assistant, front office,
and administrative support

15. “We focus on providing family medicine services. We are | FTE physician, 2 FTEs NP/PA providers, .5
FTE RNs.
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Table 4 Micro-system Descriptions (continued)

I.

and what does it do?

“We are an ob/gyn private practice with 5§ MDs, 2 PAs, 2 NPs, 1 office manager and 25 employees. We
have an in-house lab and attached outpatient surgical center.”

9

“We are a hospice composed of 3 outpatient (home-based) teams (corresponding to 3 geographic areas of
the state) and a 10-bed inpatient unit. Each team has a patient care coordinator and medical director assigned
to it.”

“We provide team-based, function-focused behavioral health care for adults with severe mental illness. 3
psychiatrists, 2 vocational specialists, 4 therapists, 8 nurses, 6 clinical case managers.”

“The Diabetes Care Team consists of the patient, their primary care practitioner, a “Primary Care
Coordinator” (RN), and a “Diabetes Self-Care Specialist” (LPN)”

“This is an outpatient endoscopy unit with 5 part-time physicians, 3 fellows, 1 NP, 6-8 RN, 3 technicians,
and clerical staff. We primarily care for adult patients.”

“A Spine Center with 18 MD’s from 15 disciplines (all depts are represented from primary care to
neurosurgery); multidisciplinary care for multidimensional problem - one stop shopping; diagnosis & care
for patients with various spine maladies, acute, chronic, operative, non-operative.”

“We are a joint effort of two health systems. We assist and encourage adults to do advanced care planning
and then make sure written plans are available and followed. This involves 500 MDs. in the community and
many RNs, PAs, and social workers.”

“Breast Cancer Screening Program. When women come to our micro-system, it is a screening center that
also has a radiology center, as well as all the necessary elements for coordination of care and follow-up of
care.”

“We provide diabetes management with Certified Diabetes Educators (N urses) and endocrinology
support”

“Breast Care/Screening in a breast center. Radiologists and support staff and general surgeons are
integrated and comprise the system with some integration with the health system at large -- primary care
oncology, radiation therapy and  pathology™

- “3 person congestive heart failure case management team which treats the patient as a whole. There are

currently 150 active patients. 450 have been served by our program since it started on Jan. 1, 1995.
Recently, in our clinic, [ have been seeing 12-13 patients a day either in person or on the  phone.”

12.

“Diabetes services are provided throughout the muiti-hospital integrated health care delivery system
with medical support for this continuum of care provided in partnership with primary care and
specialty physicians practicing in many locations. 1 clinical psychologist, 1 PA, 6-10 RD, CDEs, 2200
primary care and specialty care physicians”

13.

“We work with cardiac services on improving clinical and financial outcomes, decreasing morbidity and
mortality.”

14.

“We're a specialty clinic providing women'’s and newbom care.”

15.

Our medical group is responsible for a population of 240,000. There are 7000 patients with diabetes.
The care team is the pcp, the diabetes resource nurse, the LPN, the endocrinologist, and the
nutritionist. Diabetes care is integrated into primary care.

16.

“We’re providing diabetes care at a county health department. We are working as part of a grant for
the state.”

17.

“We're working on improving pain management, throughout the our hospital.”

18.

“An ophthalmic consultation center specializing in the management/treatment of complex eye disease and
surgery. The primary customer for care are patients and their referring eye doctors (mostly optometrists).”

19.

“We are a mental health department in a large multispecialty clinic — hospital system. The department
provides medical, counseling and psychological testing services to all age ranges. We have 5 psychiatrists (4
adult, 1 child/adolescent), 2 psychologists, 6 registered nurses, 16 therapists, and 3 chemical dependency
counselors.”
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Table 4 Micro-system Descriptions (continued)

Who belongs to your micro-system, how is it o i and what does it do?
DS a 0
1. *“We are a geriatric unit in a large medical center.”

2. “We are a Level III Intensive Care Nursery caring for intermediate and critically ill newborns. It is staffed

by a multidisciplinary team of neonatalogists, residents, NNPs, nurses, respiratory therapists, and others.

3. _“We are an Emergency Department with 10 docs, a slew of nurses, and other people.”

4. “We are a cardiothoracic surgical unit.”

5. “The Critical Care micro-system consists of 36 beds divided into the 12 bed Shock-Trauma-Respiratory
ICU, the 16 bed Medical-Surgical ICU, and the 8 bed Respiratory Special Care Unit. All are open ICUs.
The hospital is a academic referral center for a 400 mile radius and a Level 1 Trauma Center. The system
integrates the activities of five full time hospital employed academic critical care medicine (CCM)
physicians along with 6 private practice pulmonary/CCM physician with about 90 private staff physicians
who admit and care for this population including the active Level 1 trauma and the neuro ical services.”

6. “Critical Care Services: MICU (10 beds), SICU (14 beds), CCU (10 beds (total=34 beds), NICU, EC, and
Critical Care Transport teams. 225 MDs, all specialties and subspecialties”

7. “Wedoonly[I or 2 surgical procedures]. We have 11 surgeons, 8 assistants. The entire staff is about 75.”

8. “We are S surgeons doing cardiothoracic surgery. Private practice. 3 partners, 2 associates. We work at the
hospital with 12 mid-level PAs and NPs who were hired by the hospital. We have 4 secretarial office staff™

9. “Weare a MICU and SICU. We have an open ICU - any physician with admitting privileges can admit to
the ICU.”

Telephone interviews were conducted during a three-month timeframe, June 29, 1999
— September 3, 1999. Interviews were conducted with the person identified as the key
contact for the micro-system. This was usually a physician, although several nurses were
interviewed, as well as several administrative leaders. Three interviews included more
than one interviewee on the call. A limit to this study is that the research was designed to
include one person at each site. A more comprehensive look at micro-systems would
interview at least one person from each of the key roles within the micro-system. Given
the constraints of the study — time, financial support, and the desire to interview a broad
range of sites — & tradeoff was made between the breadth and depth of the study. This is
always an issue with qualitative studies. With the same amount of resources it would
have been possible to study more micro-systems, which would have increased the breadth
of the study, or it would have been possible to study fewer micro-systems but interviewed

more people within each micro-system, which would have increased the depth of the
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study. Patton (Patton 1994) points out that these are not choices between good and bad,
but choices among alternatives, all of which have merits.

Appendix B contains the interview questions. The members of the steering committee
who helped with selecting the sites also participated in designing the interview questions.
The interview was designed to address five areas of the micro-system: (1) level of
performance, (2) patient experience, (3) use of information and information technology,
(4) investment in improvement, and (5) leadership and management. The interview
questions were pilot tested with one micro-system site, revised, then pilot tested with a
different site. The pilot tests were conducted with four people on the phone — the
interviewer, the interviewee, and two listeners/note takers. After concluding the
interview, the four people stayed on the phone to discuss the flow of questions, which
questions should be revised, and the interviewer’s ability to pick up on cues from the
interviewee that additional information was there and should be probed. After two pilot
tests and subsequent revisions, the interview format and questions were finalized.

The five sites that had a focus on diabetes care were asked an additional set of
questions. These questions (included in Appendix C) were asked to identify specific
strategies for maintaining and improving the quality of care for patients and populations
with type 2 diabetes. Since the diabetes questions related specifically to my research,
those questions were developed based on my review of the literature, guidelines from the
American Diabetes Association, and input from people who provide diabetes care. The
diabetes questions were pilot tested with several members of a diabetes care team and
revised based on the feedback from the team.

A limit to this study was that the interviews were not tape-recorded. The IOM

required that interviews not be tape recorded, so each interview transcript was based on
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hand written notes taken during the interview. To assure the quality of note taking, the
first several interviews were conducted as conference calls, with the interviewer, the
person being interviewed, and two note takers. Immediately following the interview, the
interviewer and note takers would transcribe their notes and share the documents for
comparison. When assured that the interviewer could conduct an interview and
simultaneously take good notes, the interview process was simplified to just include the
interviewer and the person being interviewed. To facilitate interviewing and note taking,
the interview was formatted with space for note taking after each question. This helped
keep track of the context of the answers because the answers were kept with the
questions, instead of having separate pages of notes. Transcripts were written up
immediately following the interview, and most importantly, before conducting another
interview. Three people conducted the interviews. Of the 43 micro-system interviews, I
conducted 25, the Project Director from the IOM conducted 8, and a medical student
working as a summer intern at the IOM conducted 10.

Not every interviewee was asked every question. For example, as discussed
previously, the interview contained a section on information technology, but some sites
indicated on the pre-interview survey that computer based clinical information was not
relevant for their site. Therefore, during the interview, those questions were omitted. In
addition, in responding to the open ended questions, an interviewee would often
formulate a response that would essentially answer a question before the interviewer had
an opportunity to ask the question. A decision was made early in the data collection
process to transcribe the interview as it occurred and not attempt to break apart the
transcript to put answers to questions that were not actually asked. Responses which

answered the questions, but which arose in the interview around a different question were
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frequent and are not reflected in this table. Table 5 summarizes the interview completion
rate. For each question, the table shows the number of sites asked the question and the
completion rate, which is calculated by dividing the number of sites asked by 43 (the

number of micro-systems included in the study).

Table 5§ Interview Completion Rate
% Completion

Interview guestion Sites asked SSitos asked / 43!

Level of performance 43 100%
Success 42 98%
Measures 28 65%
Patient 37 86%
Clinician 28 65%
Culture 23 33%
Professional 10 23%
How long 22 51%

Patient experience 41 95%
New Patient 28 65%
Scheduling 15 35%
Risk assessment 17 40%
Pt information 23 53%
Unusual problems 24 36%
Waits and delays 25 58%
Incentives 9 21%
Community 16 37%

Information and IT 34 79%

Improvement 40 93%
Specific projects 28 065%
Evidence of success 4 9%
Barriers 26 60%
Awareness of results 2 5%
Funded projects 5 12%
Leadership training 6 14%
Expert systems 25 58%
Clinical evidence 12 28%
Best practices 15 35%
Information sharing 6 14%
Error and patient safety 21 49%
What happens 21 49%
Culture 3 7%
Procedures 3 7%
Sources of error 6 14%

Leadership 42 98%
Macro-system helps 19 44%
Macro-system is toxic 17 40%
Ideal financial structures 15 35%
Replication 30 70%
Barriers . 23 53%
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A contact summary sheet (included in Appendix D) was used to summarize each
interview (Miles and Huberman 1994). The contact summary sheet required that the
interviewer think about the main issues or themes that emerged during the interview by
identifying verbatim comments and then considering the general theme that the verbatim
comment illustrated. This seems like such a minor addition to the transcription process,
but completing a contact summary sheet was helpful in the transition from conducting
interviews to coding data because it engaged thinking about the analysis throughout the
interview process, instead of waiting until the completion of the interviews to begin
analysis. The contact summary sheet also became a tool for communicating preliminary
results of the study. Because the contact summary sheet captured the main issues that
emerged from the interview, it was easy to quickly pull together the contact summary

sheets to get a sense of the main issues emerging from the study overall.

3.3. _Cross-Case Analysis of Heaith Care Micro-systems

After reviewing several qualitative software packages, Q.S.R. NUD*IST was selected
to use in managing and organizing the data. Q.S.R. NUD*IST® 4.0 (Non numerical
Unstructured Data Indexing Searching and Theorizing) is a multi-functional software
system for the development, support and management of qualitative data analysis
projects. In selecting a qualitative software package, it was necessary to choose software
that was best suited to the research strategy. Data are multiple cases, but a single source
from each case. It was important to be able to be able to revise the transcripts easily,
within the analysis software. Since this research is exploratory, it was important to be
able to code easily and make coding revisions. Also, it was necessary to be able to assign

multiple codes to the same segment of text. No software takes away the work of
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qualitative research, coding data, sorting and refining categories, and developing theories
- but software can facilitate these tasks by helping organize the database, create logs of
the changes that are made, and allow searching and retrieval.

Prior to conducting the interviews, data display matrices were created to display the
case-level data. Figure 3 shows an empty data matrix for the first category of questions,
micro-system level of performance. The headings of the columns are one or two word
phrases that represent the interview questions. Micro-systems are listed along the left side
of the matrix, identified as a code (MSO1 — MS43) to represent the 43 micro-systems

included in the study. There is a matrix for each of the five categories of questions.

Figure 3 Case Level Display: Defining Characteristics for Health Care Micro-Systems

1. Level of Performance: What does your micro-system do very well? How is it different
from others that treat similar patients?

Success = What is your micro-system successful at doing; How do you define success?

Measures =  How do you know you are successful; What data are you collecting?

Patient = IfI were a patient, how would I experience care at your micro-system differently?

Clinician = IfIwere a clinician, how would I experience it differently from another micro-system that treats
similar patients?

Culture = How would you describe the day to day work environment? What does it feel to work at . . ?

Professional = What has your micro-system has done to support professional ethics, encourage peer feedback
or skill development?

How long =  How long has the micro-system been working this way? How is it different now from an earlier

time?
success measures patient clinician culture rofessional | how lon,

MSO01

MS02

MSO03

MS43

As each interview was completed, the interviewer transcribed the notes. Everything
was shared electronically, so that a complete set of interviews would be located in my
NC office and a complete set of interviews would be located in the IOM’s Washington,

DC office. Transcribed interviews were entered as the data in the data display matrices.
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The completed matrices are included in Appendix E. These can be thought of as meta-
matrices, or master charts used to assemble multiple cases in a standard format (Miles
and Huberman 1994). The basic idea is to include all the case-level data in one large
matrix prior to summarizing, refining, and further reducing the data. The matrices in
Appendix E are considered to be “partially ordered” because very little order is imposed
on the display of the data. The completed meta-matrices are the first look at the cross-
case data. The data included in Appendix E has had all identifying information removed.
The creation of the matrices required identifying variables that were thought to be
relevant to the study. To avoid imposing a rigid framework on the data early in the
analysis, initially the interview questions were used as the relevant variables. It makes
sense to initially group the responses with the corresponding interview question. For
example, because each interview is coded to interview question, it is possible to find all
the micro-system responses to Question [.6. “If I were at __ how would I experience
the care differently?” Aithough the questions from the interview served as the initial
relevant variables, additional variables emerged as the study progressed. Table 6 shows

the responses to this question for three micro-systems.
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Table 6 Sample Responses and Coding

If I were a patient at how would 1 Generalizable Construct
‘ aeerience the care diﬂeremlg.’ IOM Aims or Rules about the Microsystem
“We have 7:00 am rounds and 4:00 pm Aim: Anticipate needs Improvement Example

rounds. Most hospitals just have moming
rounds. We added the afternoon rounds. It
doesn’t cost us a dime. We did it because
our goal is to send people home on day 4.
Well sometimes on the moming of day 4
the patient is not ready. They would have
to wait until the next day --- but with the
afternoon rounds we have another chance
to look at them again late in the afternoon.
Sometimes we can send them home. You
can still be customer friendly and
accomplish your goals.

“We talk to the patients about psych/social | Aim: Patient centered Alignment of role and
support. We carry many patients to end of training

life care. We are with them until hospice Rule: Provide care based on

care and sometimes even beyond hospice. | a healing relationship Multidisciplinary Team

We tell them about durable power of
attorney, medications, shopping, eating
less saturated fat, increasing activity, the
importance of family, independence, etc.
We do all of this during the first visit. We
also always put things in writing or print it
out for them. We highlight key words and
phrases, like what an ACE inhibitor is
supposed to do. We don’t use very
technical terms, but we explain what is
happening to them and what the
medications will do in “laymen’s” terms. If
a patient has ESRD, we try to prevent them
from going on dialysis by working with the
doctors. All the doctors know me and I
know all of them, so I’m never out of the

loop.”
“It would be experienced as different in a Rule: Patient is source of Multidisciplinary Team
couple of ways. You would get more control

information about the services coming in
so that you can make more active choices.
You would meet the whole team, instead
of one person. You would have a say in
how the service is put together.”

Looking at the data by interview question is useful, but the data is much richer than
just providing examples of how patients might experience care differently. So, the work
in coding was to assign descriptive codes to each phrase, sentence, or groups of words
that represent common concepts. This is known as “first level coding” (Miles and
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Huberman 1994). This process began during interviews and was documented on the
contact summary sheet (Appendix D) as “the main issues or themes that struck me during
the interview”. Table 7 contains a list of variables that emerged from the transcripts and

that were used for the first level coding of the interview data.
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Table 7

Micro-system Variabies

Variable

Working definition

1.

Investment in Improvement

An effort ensuring improvement is part of the work of the micro-
system.

[88]

Alignment of Role and Training

The match between the health professionals’ educational training,
certification, etc. and their work.

3. Constancy of Purpose Integration of the aim throughout the micro-system.

4. Values A set of beliefs that guide the work of the micro-system

5. Organizational Support Ways the macro-system facilitates the work of the micro-system.

6. Multidisciplinary Team The existence and recognition of the team approach to care.

7. Community Connection Micro-system is a resource to the community / community is a
resource to the micro-system.

8. Micro-system Measures Variables high-performing micro-systems are monitoring (or think
are important to monitor).

9. Use of Information and Information is key, technology can be very helpful.

Information Technology

10. Barriers Challenges and constraints on the work of the micro-system.

11. Resources for Replication Necessary elements to design a similar micro-system.

12. Evidence of the Micro-System | An indication the site is a micro-system.

13. Improvement Example Examples of improvement projects made within the micro-systems

14. Leadership Importance of leadership on the work of the micro-system

Cross-case analysis of these variables involved searching each interview for

examples. This was an iterative process since the variables emerged and evolved

throughout the coding. As the analysis continued, the factors listed in Table 7 were

refined — some were grouped into categories, some were dropped because they did not

rise to the status of a category that could characterize the micro-system. For example,

“barriers” was a common theme found throughout the interviews, but barriers are not a
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characteristic of micro-systems. How the micro-systems deal with barriers, perhaps
through an investment in improvement or use of information and information technology
did appear to be characteristic of the micro-systems interviewed.

Eight categories emerged and those categories became a framework for thinking
about characteristics of high performing micro-systems. The framework is shown in
Figure 4. Since the framework emerged throughout the analysis, once this framework
was developed, it was necessary to return to the data and search each interview again to

ensure that each interview was correctly coded.
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Figure 4

Micro-system Framework

Constancy of purpose
Low High
Lack of a clear, consistent aim Integration of the aim
throughout the micro-system
Interdependence of care team

Low High
Providers and staff Care provided by a
function as individuals multidisciplinary team
No clear way of sharing Information is key to the relationship

information or communicating

Alignment of role and training
Low High
Health professionals not expected to Health professionals expected to work
work within the limits of their education, certification at the upper limits of education, training
(overqualified)
Measurement
Low High
Absence of a set of useful measures Micro-system routinely
measures processes and outcomes,
feeds data back to providers,
makes changes based on data
Integration of information
Low High
Information free environment Information is key,
technology may be very helpful
Investment in improvement

Low High
Training, resources not available Resources made available

for improvement (training, $S, time)

Connection to community

Low High
No clear connection to community Micro-system is a
beyond current patient population resource to the community,
community is a resource

to the micro-system

Supportiveness of the larger system

Low High
Larger organization's actions Micro-system views larger
perceived as “toxic™ to the micro-system organization as helpful
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3.4. _Reliability and Validity

In qualitative research, reliability depends on the rigor of the techniques for gathering
and analyzing data and the credibility of the researcher. Careful documentation of the
data collection methods and the process of analysis permits others to judge the reliability
of the research.

External validity, or the generalizability of the findings, are assured if the emerging
theory is applicable to micro-systems in general, not just the micro-systems included in
the study (Morse and Field 1995). The diversity of the micro-systems participating in the
interviews — diversity in clinical focus and population served — encourages
generalizability of the findings to other settings (Miles and Huberman 1994).
Furthermore, as is discussed in the results section, the findings are general in that they are

applicable to other settings.
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IV. RESULTS

This section begins with a summary of the responses to the micro-system interviews
and then presents the results of the analysis as related to my research questions —
factors related to more effective micro-system performance, strategies for providing care
to patients with type 2 diabetes, and the barriers and facilitators to providing effective
care to diabetic patients.
4.1. Summary of responses to the micro-system interviews

Representatives from forty-three micro-systems were asked a variety of questions.
Interview questions were organized into these categories: level of performance, patient
experience, information and information technology, improvement, and leadership. The
interview is included in Appendix B and the transcripts from the interviews are included
in Appendix E. The following paragraphs summarize the responses.

4.1.1. Level of performance

To determine the level of performance of the micro-system, interviewees were asked
what their micro-system does very well and how do they know, that is, what data is being
collected so that one would know the micro-system is doing well. The majority of micro-
systems (70%) identified taking care of specific types of patients (e.g., the frail elderly)
or providing a specific type of care (e.g., women’s reproductive care or diabetes care) as
what they do especially well. Other areas that were identified are working as a team
(14%), using information technology (12%), conducting research (7%), educating and
training providers and staff (5%), improving access to care (5%), and communicating
(1%).

The connection between what the micro-system does very well and how we know

was not so clear. Forty-nine percent of the micro-systems interviewed mentioned
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