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ABSTRACT

Reports by the Institute of Medicine and the Health Care Financing Administration have em-
phasized that the integration of medical care delivery, evidence-based medicine, and chronic
care disease management may play a significant role in improving the quality of care and re-
ducing medical care costs. The specific aim of this project is to assess the impact of an inte-
grated set of care coordination tools and chronic disease management interventions on uti-
lization, cost, and quality of care for a population of beneficiaries who have complementary
health coverage through a plan designed to apply proactive medical and disease management
processes. The utilization of health care services by the study population was compared to
another population from the same geographic service area and covered by a traditional fee-
for-service indemnity insurance plan that provided few medical or disease management ser-
vices. Evaluation of the difference in utilization was based on the difference in the cost per-
member-per-month (PMPM) in a 1-year measurement period, after adjusting for differences
in fee schedules, case-mix and healthcare benefit design. After adjustments for both case-mix
and benefit differences, the study group is $63 PMPM less costly than the comparison pop-
ulation for all members. Cost differences are largest in the 55-64 and 65 and above age groups.
The study group is $115 PMPM lower than the comparison population for the age category
of 65 years and older, after adjustments for case-mix and benefits. Health Plan Employer and
Data Information Set (HEDIS)–based quality outcomes are near the 90th percentile for most
indications. The cost outcomes of a population served by proactive, population-based disease
management and complex care management, compared to an unmanaged population, dem-
onstrates the potential of coordinated medical and disease management programs. Further
studies utilizing appropriate methodologies would be beneficial. (Disease Management
2006;9:44–55)
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INTRODUCTION

REPORTS BY THE Institute of Medicine and 
the Health Care Financing Administration

have emphasized that the integration of med-

ical care delivery, evidence-based medicine,
and chronic care disease management may
play a significant role in improving quality of
care and reducing medical care costs.1,2 The
specific aim of this project is to assess the im-
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pact of an integrated set of care coordination
tools and chronic disease management inter-
ventions on utilization, cost, and quality of care
for a population of beneficiaries who have com-
plementary health coverage through a plan de-
signed to apply proactive medical and disease
management processes.

The University of Michigan Health System’s
Medical Management Center (MMC) applies
these tools and interventions in combination
with a prospective health risk assessment,
point-of-care information management, clinical
decision support, multidisciplinary clinical
oversight, and a clinical “Health Navigator” to
deliver integrated health care to all patients in
a defined population. Over the past 5 years, the
MMC has provided these components in a
unique commercial, self-funded health plan
called “Partnership Health.” Through Partner-
ship Health, the MMC applies high-intensity
care coordination and integration methods in a
fee-for-service environment.

Our main hypothesis is that the MMC’s ap-
plication of these tools and interventions to the
members in Partnership Health has resulted in
improved quality of care at equal or reduced
cost, as compared to usual care of a population
enrolled in a traditional, unmanaged fee-for-
service model. 

Significance

The number of individuals with chronic dis-
ease is growing at an unprecedented rate due
to the rapid aging of the population and the in-
creased longevity of people with chronic dis-
ease. Unfortunately, there is ample evidence of
deficiencies in both the processes and outcomes
of care for persons with major chronic dis-
eases.3–5 The structure of fee-for-service health
care, organized around patient-initiated visits
for episodic acute illness, has received much of
the blame for this state of affairs.3,6,7

Disease management programs, collections
of clinical and administrative resources tar-
geted at improving care for specific diseases,
represent a focused approach to overcoming
the structural problems stemming from tradi-
tional methods of reimbursement and organi-
zation. Several studies have confirmed the ef-
fectiveness of disease management programs

that employ evidence-based clinical protocols,
encourage patient self-management, and pro-
vide clinical decision support for the care
team.6–8 However, disease management pro-
grams that extend their boundaries to serve less
severely ill patients or are implemented in mul-
tiple settings have shown no consistent effect
on outcomes.9–13 The limited success of these
broad-based disease management programs
highlights the importance of integrating dis-
ease management into routine health care. El-
derly patients with chronic disease are partic-
ularly disadvantaged by the lack of integration
of disease management programs because they
frequently have several coexisting chronic 
conditions. For many elderly persons, multiple
comorbidities, rather than the presence of a 
single dominant chronic disease, is the major
contributor to functional limitations14 and in-
creased healthcare utilization. Enrollment in
“competing” disease management programs
for these people would greatly complicate ef-
forts to coordinate care and likely impair the
overall effectiveness of care.

Managed care organizations (MCOs) have
responded to this problem by developing care
management programs for members with mul-
tiple conditions, poor health status, and high
utilization. Appropriate and continuous man-
agement of chronic disease in its early stages is
key to preventing disability development14–16

and containing personal, social, and medical
costs.17–19 However, most existing care man-
agement programs are either located within the
MCO and focused on utilization management,
or located within community-based social ser-
vice agencies and focused on provision of per-
sonal care services.1 Neither type of program
fosters appropriate links between care man-
agers and ongoing medical care.19,20 This poor
linkage is thought to be a major reason why
care management has not generally been
shown to affect healthcare utilization.15,19

Current efforts to deliver effective care for
chronic illness focus on integrating “best prac-
tices” into routine fee-for-service and managed
care settings. Chen et al consider disease man-
agement and care management to be comple-
mentary programs and identify comprehensive
initial assessment, implementation and coordi-
nation, and reassessment and adjustment as the
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common elements in current best practices for
each area.1 Any successful model for chronic ill-
ness care requires both disease management and
care management elements,5 and integrates both
elements in a “package” with tools that can be
successfully implemented in a variety of prac-
tice settings, from primary care office to sub-
specialty clinic.5,21 The University of Michigan
Health System’s MMC has developed and pilot
tested such a model over the past 5 years.

METHODS

Medical and disease management

The MMC is the University of Michigan
Health System entity responsible for applying
the medical management tools and interven-
tions in an integrated healthcare delivery sys-
tem for its defined populations. This encom-
passes interventions related to both complex
medical management and disease manage-
ment. Medical management activities are de-
signed to identify the small number of mem-
bers who account for a significant portion of
total medical care costs. Provider-led disease
management and complex care management
programs then are available for referral of vul-
nerable, at-risk, and potentially high-cost pa-
tients with chronic disease.

The key personnel in the MMC responsible
for applying the tools and administering the
medical and disease management programs
are as follows:

1. Coordinating Physician (CP), a primary care
or specialist physician who assumes pri-
mary responsibility for the member’s health
care needs.

2. Health Navigator, a non-physician clinician
care manager (ie, social worker, nurse) as-
signed to each member to assist in coordi-
nating clinical care.

3. Clinical Oversight Team, a multidisciplinary
group including physicians, non-physician
clinicians, and key Health System leaders
that meets weekly to help guide medical
management.

4. Clinical Guideline Development Teams, com-
posed of primary care and specialist clini-

cians responsible for creation and mainte-
nance of evidence-based clinical guidelines.

5. Provider-led Disease Management Programs,
which supply comprehensive, evidence-
based medical care for diabetes, congestive
heart failure, asthma, coronary artery dis-
ease, and depression. The disease manage-
ment programs range from educational and
support services for patients with mild dis-
ease to multidisciplinary oversight with case
management for those at the highest level 
of disease severity. All five MMC disease
management programs have received Joint
Commission on Accreditation of Healthcare
Organizations (JCAHO) Disease Specific
Care certification.

6. Clinical Information Data Support Systems, to
provide data analytic and programming
support for evidence-based medical and 
disease management, case finding, and pro-
vider feedback.

The core set of plan “tools” used by the MMC
are as follows:

1. Health Risk Appraisal (HRA), designed to
identify and prioritize individual members’
health risks.

2. Health Summary, a summary of each mem-
ber’s medical care utilization (ie, physician
visits, emergency room use, hospitaliza-
tions, major procedures, pharmacy utiliza-
tion, ancillary services, health risks, and to-
tal costs), is provided to the CP quarterly.

3. Individual Health Care Plan (IHCP), com-
pleted by the CP with the patient and shared
with the MMC. The IHCP serves as the ba-
sic summary of active health issues and is
used to coordinate the care process as well
as serve as a referral authorization.

4. Clinical Guidelines, evidence-based clinical
guidelines covering the most common
chronic and acute health problems, also
serving as the core reference for outcome
measurement protocols.

For the populations served, the MMC works
closely with the Michigan Health Management
Corporation, a University of Michigan owned
subsidiary that provides third-party adminis-
trative services. This relationship assures that
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the MMC has timely and accurate data ex-
change of enrollment and claims data.

Enrolled members receive notification of the
introduction of integrated care and availabil-
ity of a Health Navigator by letter, but are not
required to take any steps to “activate” med-
ical management. The “content” of the inter-
vention is thus transparent to the patient. The
MMC process includes the following core el-
ements:

1. Disease registry development. MMC staff as-
sign patients to disease registries by collat-
ing information from the HRA, utilization
data, personal interactions with the mem-
ber, and identification by the CP (as desig-
nated on the IHCP).

2. Health Summary construction. For each pa-
tient, a Health Summary (including HRA re-
sults, prior utilization data, pharmacy fill
data, and a list of active chronic diseases) is
forwarded to his or her CP, pending signa-
ture of appropriate confidentiality agree-
ments. Health Summaries are updated quar-
terly and posted to the CP.

3. Active problem list creation and maintenance.
During their first clinical encounters, patient
and CP create an IHCP that is shared with
the MMC and can be modified at the point
of care during subsequent encounters. 

4. Disease management services. All patients with
confirmed diabetes, coronary artery disease,
heart failure, asthma, and depression receive
the baseline disease management package of
educational services (for both CP and patient)
and periodic outcome monitoring. Where ap-
propriate, patients are referred for specialty-
level disease management and care manage-
ment.

5. Clinical Oversight Team review. Patients who
appear on multiple disease registries or who
have complex medical problems trigger case
review by the Clinical Oversight Team. The
team reviews care options to determine the
most effective ways to coordinate needed
services, then feed this information back to
the CP and care manager.

6. High risk notification. Emergency department
encounters, hospital and nursing home ad-
missions, and deaths are posted by fax
within 24 h (or electronically in real time) to

CPs and the MMC Health Navigators to fa-
cilitate coordination of care.

7. Outcomes monitoring. Disease-specific out-
come measures derived from clinical guide-
lines or selected by the guideline expert
teams are assessed for all qualifying patients
and reported on an aggregate level yearly.

8. Clinician feedback. CPs receive reports on all
disease-based outcome measures (at both
the individual patient and aggregate level)
every 6–12 months. CPs also receive a quar-
terly Health Summary for each patient and
have access to the IHCP. Ad hoc interactions
between physicians, Health Navigators and
the Clinical Oversight Team also provide
critical feedback in more complex cases.

Model for cost reduction and preliminary studies

Reductions in cost can be achieved through
improved impact of the tools and interventions
on coordination and management,22 and a
great deal of effort has gone into the design and
assessment of the tools, interventions, and in-
tegrated medical management processes of the
MMC. The Clinician Oversight Team has met
weekly since 1998. Health Navigators have for-
malized their roles and performed an initial as-
sessment of their impact on healthcare utiliza-
tion, with preliminary evidence suggesting
substantial salary cost offset through prevented
emergency services and hospital admissions.23

The MMC evidence-based clinical guideline
development process has been in place since
199524; at present, the multidisciplinary guide-
line development teams also serve to design
outcome measurement strategies for disease
management. Discussions with the heart fail-
ure and asthma disease management programs
identify significant improvement in disease-
specific outcome measures, quality of life, and
healthcare utilization for enrollees in each pro-
gram (written communication from William F.
Bria, M.D., and Kim Eagle, M.D., May 2003).

As follow-up to the favorable preliminary re-
sults, a more thorough analysis was performed
to evaluate the impact of medical and disease
management provided by the MMC. The anal-
ysis compared the cost per-member-per-month
(PMPM) of the population served by the MMC
and a comparison population from the same
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geographic service area that was enrolled in an
unmanaged fee-for-service health plan. The de-
tails of that evaluation are provided next.

Comparison population

The utilization of healthcare services by the
population managed by the MMC was com-
pared to another population which included
active and retired employees from the same ge-
ographic service area. Unlike MMC members,
the comparison population was covered by a
traditional fee-for-service indemnity insurance
plan that provided few medical or disease man-
agement services. Evaluation of the difference
in utilization was based on the difference in the
cost PMPM in a one-year measurement period,
after adjusting for differences in fee schedules,
case-mix, and healthcare benefits.

The outcomes reported in this study repre-
sent the activity over a consecutive 12-month
time period from June 1, 2001 to May 31, 2002.
During this study period, the MMC population
consisted of 24,119 member months (2010
members), and the comparison group had
364,312 member months (30,360 members). 

Applying standardized fee schedule

Standardizing provider fees eliminated the
influence of different provider fee schedules on
the relative costs PMPM between the two pop-
ulations. Standardized fees were established
for services such as acute care hospital days
(general care and intensive care unit), physi-
cian services defined by CPT-4 code, and drugs
defined by the National Drug Code (NDC). The
standardized fees were based on reimburse-
ment rates for providers in southeast Michigan
and therefore were realistic and not arbitrary.
The standardized fee schedule was applied to
claims for both populations. Therefore, the
costs PMPM reported in this study are not the
actual costs of paid claims. Instead, the results
represent an unbiased and regionally repre-
sentative comparison of the true relative costs
between the MMC and the comparison popu-
lation resulting from differences in the utiliza-
tion of healthcare services.

The standardized fee schedule was applied
to healthcare services for MMC and the com-
parison population and the costs for each mem-

ber and for the two populations were summed.
After identifying unique members and their
member months of enrollment in the study
year, unadjusted costs PMPM for each member
and for the two populations were calculated.
The volume and cost of facility-based imaging
tests were estimated based on professional
claims for the interpretation of imaging tests
for both populations. The volume and cost of
facility-based lab tests could not be estimated
and were therefore excluded from the analysis.

Case-mix adjustment

To adjust the cost PMPM for differences in
case-mix, the claims data for each population
were grouped using Johns-Hopkins ACG Case-
Mix System®. The ACG system is a respected
instrument for case-mix adjustment and has
been used in studies by many healthcare orga-
nizations and researchers during the past two
decades. The software classified members of
the MMC and comparison populations into 52
distinct ambulatory care groups that charac-
terized their health status or illness burden. The
cost PMPM was calculated for each of the 52
groups in each population. The approach to ad-
justing costs PMPM was to produce an estimate
of the cost PMPM for an MMC population that
had the same case-mix (ie, distribution of mem-
bers among the 52 ACGs) as the comparison
population. The adjustment was made to the
MMC cost PMPM by applying the MMC cost
PMPM for each ACG to the case-mix of the
comparison population.

In this study, all medical, surgical, and be-
havioral health claims, with the exception of
outpatient laboratory and radiology claims,
were used for case-mix adjustment. The labo-
ratory and radiology claims were excluded be-
cause they are known to be unreliable; these
claims sometimes specify diagnoses to be
“ruled out,” rather than ones that were con-
firmed.

Adjustment for benefit differences

The MMC and comparison populations
had different healthcare benefits. While both
populations received the same outpatient
drug benefits, the MMC group received ben-
efits for medical/surgical care services, such
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as office visits and preventive care services,
that the comparison population did not. A
healthcare actuary evaluated the differences
in benefits and determined that MMC had
richer benefits for medical services that could
produce approximately 9% higher costs than
the comparison population. These estimates
were applied to medical/surgical (not phar-
macy) claims to adjust for differences in costs
that could be attributed to differences in ben-
efits. The medical/surgical claims cost
PMPM for the comparison population in-
creased by 9% after adjustments were made
for differences in provider fees and popula-
tion case-mix.

All outcomes are reported in both unad-
justed and adjusted figures.

RESULTS

Figure 1 shows the age and gender distribu-
tions of the populations served by the MMC
and the comparison population. The differ-
ences between the groups are striking. The
comparison population has a notably larger
distribution of members age 60 and above. This
is because a majority of enrollees in the com-
parison population are retired employees
and/or their spouses.

Figure 2 presents the distribution of mem-
bers by the number of different health condi-
tions. The MMC group has a higher percentage
of members with four or less different health
conditions; and nearly 15% of the comparison
population have 10 or more conditions, com-
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pared to less than 5% of the MMC group. These
findings are consistent with the older age dis-
tribution of the comparison populations be-
cause elderly individuals more commonly have
a greater illness burden.

Figure 3 shows the most prevalent diseases
for both the MMC and comparison popula-
tions. Hypertension, benign and unspecified
neoplasm, disorders of lipid metabolism, and

musculoskeletal signs and symptoms ac-
counted for four of the top five most prevalent
diseases in both groups. Depression was the
sixth most prevalent in the MMC group but
was not in the top 20 for the comparison pop-
ulation.

Figure 4 is a comparison of the cost PMPM
between the MMC and comparison popula-
tions for the overall population and by age cat-
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FIG. 2. Distribution of members by number of different health conditions of Comparison Population (CP) and Med-
ical Management Center (MMC) population.

FIG. 3. Most prevalent diseases for Comparison Population (CP) and Medical Management Center (MMC) popu-
lation.
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egory. For each age category, the left-most bar
represents the costs of the comparison popula-
tion. The bar directly to the right of the com-
parison population represents the MMC costs
after adjustment for differences in both case-
mix and benefit plan. Next are the MMC costs
after adjustment for case-mix only, followed by
the unadjusted MMC costs. This representation
is offered so the reader can observe the impact
of the adjustments for differences in case-mix
and benefits on costs.

The unadjusted costs PMPM for MMC are
much less than the costs PMPM of the com-
parison population. For all members, the un-
adjusted cost PMPM for MMC was $188 and
the cost PMPM for the comparison population
was $436. Because of the substantial differences
in the demographics and burden of illness be-
tween these two populations, comparisons of
unadjusted figures are tenuous.

Case-mix adjustment produces a substantial
increase in the costs PMPM of the MMC group,
as expected. The comparison population was
an older population with a greater burden of
illness; case-mix adjustment is an attempt to es-
timate the cost of the MMC group if it was as-
signed a population with the same age and bur-
den of illness distribution as that of the
comparison population. Even after case-mix
adjustment, the cost PMPM of the MMC group
was $26 PMPM less than that of the compari-
son population for all members and is also less
in every age category.

Because the MMC group received benefits
that were approximately 9% richer than the
comparison population, adjusting for this dif-

ference lowers the comparable costs of the
MMC group. Consequently, after adjustments
for both case-mix and benefit differences, the
MMC group is $63 PMPM less costly than the
comparison population for all members. Cost
differences are largest in the 55–64 and 65 and
above age groups. The MMC group is $115
PMPM lower than the comparison population
for the age category of 65 years and older, af-
ter adjustments for case-mix and benefits.

Figure 5 shows adjusted and unadjusted
costs of the MMC group compared to the costs
of the comparison population, by type of ser-
vice. After adjusting for case-mix and benefit
differences, the MMC group was less in every
category, with the largest savings in profes-
sional costs ($27 PMPM) and pharmacy ($21
PMPM).

Figure 6 shows several Health Plan Em-
ployer Data and Information Set (HEDIS) out-
comes for the population served by the MMC,
the entire population served by the University
of Michigan Health System, the 90th percentile
for HEDIS nationally, and the HEDIS national
average. The MMC outcomes are higher than
all other comparisons in every measure except
“annual eye exam” for persons with diabetes,
with scores that are higher than 90% of
provider and payer groups reporting HEDIS
measures. In addition, populations served by
the MMC show better HEDIS outcomes than
other populations served by the University of
Michigan providers, demonstrating that the
MMC provides quality enhancements above
and beyond those already present in the Uni-
versity of Michigan Health System.
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Limitations of the analysis

To our knowledge, this study represents one
of the first evaluations of coordinated medical
and disease management programs to include
a comparison population and appropriate ad-
justments for differences in fees, case-mix, and
benefit design. The methods used in this eval-
uation allow readers to better assess the true
impact of coordinated medical and disease
management on utilization by removing the
potential biases of extraneous factors. How-
ever, there are some limitations to the analyses
reported here.

The most critical limitation of this study is
the relatively small number of members in the
MMC group. The ACG case-mix adjustment

classifies members into clinical subsets that
have relatively similar severity indices. This
subclassification by the ACG system further re-
duces the number of members within each
ACG category, thereby virtually preventing 
the use of a valid significance test of the cost
and utilization outcomes. Consequently, even
though a seemingly substantial overall differ-
ence of $63 PMPM between the MMC group
and the comparison population is reported, we
are unable to assess the statistical significance
of this difference.

Another limitation is that the study excluded
some outpatient facility costs from the cost
PMPM calculation, notably lab and emergency
department costs, which can amount to 3% of
the cost PMPM for a population.
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We are also unable to isolate the specific con-
tributions of the various components of the
medical and disease management programs.
For example, we cannot report the extent to
which the Health Navigators reduce utiliza-
tion. Instead, the study reported here is a “full
body experiment” that assesses the overall im-
pact of the medical and disease management
programs as a whole.

DISCUSSION

There has been emerging literature citing the
opportunities for improvements in health-
care quality and reductions in healthcare 
costs through integrated care coordination of
complex and high-cost chronic illnesses, pro-
active management of chronic disease, physi-
cian leadership, and effective information ex-
change. The University of Michigan Health
System’s MMC has built the infrastructure for
the application of these tools and processes,
and applied these coordinated interventions to
a pilot population for several years. A com-
parison of the cost outcomes of the population
served by the MMC and those of an unman-
aged population showed an overall cost re-
duction of $63 PMPM. This savings represents
a 2.4 to 1 return on investment (ROI). This is a
conservative estimate of the ROI however,
since the administrative fee for MMC services
included a large amount of fixed cost (ie, data
analytic support, information technology, man-
agement) that was spread across a relatively
small initial volume of Partnership Health
members, resulting in an inflated administra-
tive fee of nearly $20 PMPM. Since the time of
this study, Partnership Health has more than
doubled in size without any increase in the ad-
ministrative fee for MMC services. Conse-
quently, if similar cost savings are reported for
the current Partnership Health enrollment, the
ROI would be nearly 5 to 1.

These findings demonstrate the potential of
coordinated medical and disease management
programs within a staff-model integrated de-
livery system that includes a robust electronic
medical record and strong data analytic re-
sources. While these components were ex-
tremely helpful in allowing program develop-

ment, they are not all required. Small, private
physician groups actively participated in Part-
nership Health as part of a broad provider net-
work. Additionally, our later involvement with
other payer demonstration projects has con-
vinced us that these models of chronic illness
management are replicable in many settings,
including less cohesive or integrated systems
of care. Regardless of whether it is a small or
large provider group, or private practice or
staff model, a key to effective systems of care
coordination and chronic disease management
is the commitment of clinician leaders who are
integrated within the delivery system of the pa-
tient.

Small provider groups are capable of imple-
menting many of these components. While
support at the health plan level for some care
management and data analytic functions may
be needed, and reimbursement mechanisms for
chronic illness management must be developed
further, population-based medical and disease
management can be implemented throughout
the variety of practice models that characterize
our healthcare system.

As provider groups further develop more
integrated systems of medical and disease
management, an important next step will be
for these provider groups to learn how best to
coordinate with vendor and payer-based dis-
ease management programs. All of these pro-
grams can offer positive contributions across
the continuum of care. Yet it will be important
for all to recognize that it is the patient’s
course along that continuum of care that is the
focus, and the provider, payer, and vendor-
based programs should coordinate with each
other to achieve the optimal benefit for the 
patient.

IN MEMORIAM

In honor of our friend, Tom Carli. Our
thoughts are with you.
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