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ABSTRACT

Disease Management (DM) first appeared in the United States in the early 1990s. Since then
its incorporation into health plans has increased dramatically, yet proof of its effectiveness
in terms of quality improvement and cost reduction remains to be seen. The following re-
view provides an exploratory analysis of the basic principles of DM, its evolution and dif-
ferences from traditional managed care, the ways in which programs are currently being used
in the private and public sectors, and the challenges to determining a payment structure for
incorporating DM into the current health insurance system. (Disease Management 2007;10:235—

244)

INTRODUCTION

HE ORIGINS OF DISEASE MANAGEMENT (DM) in

the United States can be traced to the early
1990s, when managed care organizations
(MCOs) began to recognize the impending fail-
ure of prior cost-containment efforts such as
capitation and utilization review.!? What
emerged from this “self-realization” was a sys-
tem that no longer focused on influencing treat-
ment decisions to control costs but concen-
trated on education and empowerment of
patients to become active decision makers.? The
underlying belief was that cost reduction
and health outcome improvement could be
achieved through enhanced disease process
understanding and concern for the psycholog-
ical aspects of health. Since its inception, DM
has steadily grown in popularity, with 97% of
nationwide health plans pursuing some related
option in their benefit offerings.® The financial

implications of this are enormous, with a ten-
fold increase in DM industry revenues (from
$70 million to $713 million) between 1997 and
2003.23

The appeal of DM is based on its functional
design, which centers on the provision of
health care services through the use of coordi-
nated, interdisciplinary clinical teams whose
focus is the cost-effective optimization of health
outcomes for patients with specific disease en-
tities such as diabetes, heart failure, and
chronic obstructive pulmonary disease.!* The
general model of DM is one that employs
claims data analysis to identify the most costly
conditions among enrollees of a health plan
with subsequent patient-level stratification on
the basis of utilization patterns.*® At the hos-
pital or health care system level, the compila-
tion of patients into a disease registry is a
commonly employed method that enables gen-
eration of epidemiological data and com-
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parison, using objective measures, with other
institutions or national averages. However
identified or targeted, condition-specific inter-
ventions for these patients can then be imple-
mented with the following general goals:*

e Dissemination of (and education in) evi-
denced-based treatment guidelines for pa-
tients and their providers with benchmark-
ing, performance monitoring, and provision
of timely feedback

¢ Coordination of care through use of mid-
level providers and collaborative practice
models

¢ Objective patient assessment through ad-
ministration of wellness and health surveys

¢ Patient education to enhance disease process
understanding and promote lifestyle modi-
fication and treatment compliance

* Regular patient outreach at specified inter-
vals using direct office or home visits or tele-
phone evaluations

* Provision of patient “tool kits” (eg, blood
pressure monitors, scales) to enable better
self-care

Significant variation on this theme can exist,
particularly with regard to clinical team struc-
ture, protocol or guideline development, in-
corporation of technology, and product deliv-
ery. The screening process for patients and
group composition also can vary greatly de-
pending on individual health plan tolerance for
sensitivity and specificity. Additionally, the ac-
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tual provider of DM services can differ, with
some organizations or institutions creating de
novo internal programs and others outsourc-
ing to vendors.3

As the concept of DM continues to evolve,
new trends have begun to emerge. Common
among these are a move away from a disease
focus to a beneficiary focus and from high-risk
individuals to at-risk populations.® This repre-
sents an important evolution in the approach
to DM, one that values proactive rather than
reactive medical care. The vision behind this
shift is a medical system that redirects its ef-
forts from the current state of decompensation
avoidance for the infirmed to prevention and
the prolongation of wellness for those with a
predisposition to disease development. Other
trends are highlighted in Table 1.

Inherent in any DM design is continuous
quality assessment, with value placed on both
immediate and long-term accomplishments.
Measurement of quality is often focused on
structural elements and process or perfor-
mance indicators with benchmarking to pre-
defined levels.”> Assessment of process im-
provement is particularly important to enable
understanding of how DM interventions have
impacted clinical management. Outcome mea-
sures such as hospital admissions or readmis-
sions, length of stay, emergency department
visits, patient-assessed quality of life, and cost
provide valuable information with regard to
process effectiveness and are often sought to
validate the return on investment for DM. One

TaBLE 1.

TRENDS IN DISEASE MANAGEMENT DESIGN

Existing

Emerging

Case based

Cost management

Opt-in recruitment
Medical care coordination
Patient education
Fragmented patient data
Written guidelines

Payment tied to services

Population based

Risk management

Opt-out option

Self-care management and care coordination
Support for behavioral change

Composite patient data

Clinical decision support systems

Payment tied to population outcomes

SOURCE: Foote, S.M. Population-based disease management under fee-for
service Medicare. Health Aff (Millwood). 2003; W3-342-56.
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must exercise caution, however, when inter-
preting such metrics given the inherent diffi-
culty of identifying appropriate comparator
groups and the potential for confounding from
environmental variables.

DOES DM WORK?

A direct answer to this question is elusive
and depends in large part on the parameters
used to determine success. The 2 main spheres
for deliberation are cost and quality, neither of
which is independent of the other.

At its roots, DM evolved as a means to ad-
dress the high cost associated with underuti-
lization and overutilization of services. Early
proponents envisioned a system that would
lower immediate costs through a reduction in
unnecessary or redundant care and lower fu-
ture costs through prevention of premature
morbidity.? Causal linkage with a positive re-
turn on investment, however, has remained
elusive, in part because of a general analytic fo-
cus on process rather than costing metrics.”
Those investigations that have attempted to
evaluate economic outcomes have been hin-
dered by an absence of appropriate control pa-
tients and a general reliance on longitudinal,
pre/post study design.® Such methodological
limitations increase the potential for confound-
ing from selection bias and may overestimate
DM effectiveness by failing to control for the
statistical phenomenon known as regression
to the mean (ie, the natural tendency for out-
liers to revert to the mean irrespective of inter-
vention).>” Additionally, the overall analytical
framework has been inconsistent. Some stud-
ies have reported cost data primarily based on
hospital resource utilization (ie, admissions,
length of stay, emergency department visits),
while others have included both administrative
and start-up costs.>®

In one of the more comprehensive studies to
date, Fireman et al evaluated costs associated
with 4 conditions (coronary artery disease,
heart failure, diabetes, and asthma) over a 7-
year period (1996-2002) for several thousand
patients who were part of the Kaiser Perma-
nente heath plan in Northern California.” DM
was implemented gradually with 14% of pa-
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tients with asthma, 20% of coronary artery
disease patients, and 1 out of 4 diabetes and
heart failure patients participating by 2002.
While there was a general trend toward im-
provement of quality indicators, such as lipid,
glycemic, and blood pressure control, costs
increased substantially for all 4 conditions.
Though emergency department and physi-
cian clinic visits declined, pharmacy costs
were noted to rise sharply. Hospital costs rose
as well but by a lower percentage than their
comparator group (age- and gender-matched
plan members without each respective dis-
ease), leading the authors to question whether
DM may have contributed to cost erosion
rather than absolute reduction. Comparison
to a control population of plan members with
the same disease profile/severity who were
not enrolled in the DM program would have
added valuable information, particularly
with regard to the relative degree of cost di-
vergence from a baseline state, but this was
not included in the original analysis. Thus
while these data do suggest a potential for
cost containment, they do not offer a defini-
tive conclusion that DM can improve quality
while lowering costs. The results of the Kaiser
Permanente experience are similar to prevail-
ing evidence on DM cost-effectiveness!?;
given the overall limitations of existing data,
delineation of the net effect is challenging and
more study on the matter is needed.

Clearly it is difficult to extrapolate from ex-
isting economic analyses of DM, and general-
ization of reported findings to broader patient
populations must be approached with cau-
tion. The benefit of DM, however, may not be
in cost saving per se but rather in the adop-
tion of a cost-effective, value-added approach
to care of the chronically ill.? Though metrics
of quality vary across studies, process mea-
sures and clinical outcomes do appear to im-
prove uniformly with DM.>10 Additionally,
patient satisfaction with DM is high,? a find-
ing that clearly aligns those who provide it
with the patient-centered principle of health
care as put forth by the Institute of Medicine.!!
Thus, it appears that DM is working to im-
prove overall quality, which, in the end, may
be more important to society than substantia-
tion of the business case.
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HEART FAILURE: A CASE IN POINT

Heart failure (HF) provides a good example
of a condition that would empirically seem to
be amenable to cost and quality improvement
through adoption of a DM approach, but it suf-
fers from the existence of inconclusive evi-
dence. HF accounts for 43% of all Medicare ex-
penditures and 1% to 2% of total US health care
costs ($40.1 billion in 2006).1213 Nearly 70% of
this is related to acute, inpatient treatment,
which has led to the development of multidis-
ciplinary strategies for avoidance of decom-
pensation and improved outpatient manage-
ment.

HF-specific DM programs appear to be ef-
fective from a quality standpoint, with reports
of a 40% to 60% reduction in readmissions
(number needed to treat = 11), diminished
hospital length of stay (from 6.2 to 4 days),
and enhanced patient satisfaction/quality of
life."¥2> Furthermore, HF-specific DM pro-
grams have been shown to improve process
measures such as daily weights and di-
etary/medication compliance while empower-
ing patients to self-manage their conditions.
Demonstration of economic benefit, however,
has been inconsistent with a handful of small
hospital-based studies showing savings (rang-
ing from ~$1068 per quality-adjusted life year
gained in 1 study to a median decrease in an-
nual costs of $8571 per patient in another) and
a large Kaiser Permanente analysis of >25,000
patient years displaying a 22% cost in-
crease.”102526 These data highlight the paradox
of DM, whereby seemingly dramatic cost sav-
ings from a reduction in hospital-based re-
source utilization may be usurped by the
added spending associated with intensive out-
patient care.

Such analyses, however, are particularly vul-
nerable to case-mix biases, with diminished
margins or even increased expenditures re-
sulting from the inclusion of both low- and
high-risk patients.?” This point is more than
trivial and highlights the importance of disease
severity adjustment to avoid artifactual in-
creases (or decreases) in spending due to a pre-
ponderance (or dearth) of resource-intensive
program participants. Complex modeling with
segregation based on utilization (eg, financial,
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time, facility) may be required, and the need
for robust biostatistical and epidemiological ex-
pertise is clear. Despite the absence of proven
cost savings, DM has been endorsed by the
American College of Cardiology and the Amer-
ican Heart Association as a universal recom-
mendation for institutions that provide treat-
ment to HF patients.?

INCORPORATING DM INTO EXISTING
HEALTH CARE COVERAGE

As evidenced by the data presented, third-
party health insurers clearly believe in DM;
therefore, incorporation of a DM option into
coverage packages for those firms with an in-
surance structure based on subcontracting is
relatively easy. For companies or institutions
that self-insure, however, addition of a DM
program may be more of a challenge. The pri-
mary obstacle is the lack of infrastructure,
which must either be developed internally or
outsourced. Creation of a DM program de novo
offers the opportunity to tailor the design to
specific needs, with the liberty of defining
which disease entities to include and how to
carry out the various programs. A typical
methodology for DM program design is pre-
sented in Table 2. The greatest detractor from
this approach would be the significant upfront
costs associated with the procurement of es-
sential components, such as office space, per-
sonnel, and information technology. Given the
uncertainty of costs and benefits and the
prospect for nonrecovery of such a substantial
financial investment, trepidation is under-
standable.

An attractive alternative with less risk would
be to arrange for vendor contracting. To
achieve this, firms directly outsource or use a
third-party insurer as an intermediary. The po-
tential benefit of this would be a reduction in
front-loaded costs and risk sharing for poten-
tial losses. A corollary to this, however, would
be an abrogation of primary responsibility for
the program and a decrease in autonomy of
program design. Additionally, such contracted
arrangements would be subject to the con-
straints of existing agreements between insur-
ers and DM vendors (eg, Aetna with both Air-
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TABLE 2. STEPWISE METHODOLOGY FOR DISEASE MANAGEMENT DESIGN

a. Coding groups
b. Health risk appraisals
c. Physician and patient referrals

2. Stratification of individuals by risk:
a. Assess utilization, cost
b. Clinical record

3. Confirmation of status:
a. Clinical record
b. Patient symptoms
c. Health risk appraisal

Healthcare utilization

Cost

Readmission rates

Length of stay

Emergency department visit rate
Office visit rate

Quality of life

e oo o

6. Appraisal of program effectiveness:
a. Goal-oriented performance measures
i. Patient side
ii. Physician side
iii. Plan side

4. Intervention activities include, but are not limited to:
a. Case management, tele-monitoring, critical pathways, home health
b. Essentially anything that makes it easier for patients to adhere to their prescribed regimen, and
anything that helps tighten the communication loop between patient and provider.

1. Identification of at-risk populations of individuals through:

c.  Physician-administered patient wellness surveys such as the Patient Health Questionnaire (PHQ9)

5. Measurement of outcomes, mainly objectively quantifiable data:

Source: Mayzell G. Disease management. Jacksonville Medicine. 1999;50:380-382.

Logix and Lifemasters Supported Self-Care
Inc., CIGNA with American Healthways, and
Humana with CorSolutions),® creating the po-
tential for fragmentation of care.

Beyond the direct financial implications of
DM to the insuring agent, this type of pro-
grammatic shift would dramatically impact
plan providers and contracted hospitals. In
some cases, providers would have to cede
care of their patients to the DM program,
while others may lose revenue from de-
creased admissions or referrals. Similarly,
hospitals also would stand to lose revenue, as
the locus of care would shift from inpatient
to office- or home-based. DM implementa-
tion, therefore, would require a restructuring
of existing reimbursement arrangements.
Clear direction in this regard is lacking, how-
ever, which has resulted in some level of re-
sistance from the necessary health care stake-
holders.

PAYMENT FOR DM

The absence of a basic reimbursement rate
for DM efforts exists as a significant barrier to
implementation and some potential reasons for
this are outlined in Table 3. When considering

TaBLE 3. POTENTIAL REASONS FOR THE
LAack oF A CONSISTENT PAYMENT
STRUCTURE FOR DISEASE MANAGEMENT

* Diverse programs with many alternative options
for configuration and process

e A variety of third-party private payers, many of
whom have exclusive contracts with commercial
vendors

e Differing insurance coverage options

e Parallel structuring of public assistance and
private insurance in the United States

e High turnover rate in private and some public
health plans
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potential models of payment, perhaps the most
important variable is the valuation perspective
on DM-directed physician activities. This is not
a simple task and there are widely divergent
schools of thought. Some consider DM-related
health care duties to be no more than “good
practice” and argue that they should not, in and
of themselves, be subject to an independent re-
imbursement. Others counter that, though true
to some degree, financial reward must be in-
cluded to cover the additional time and atten-
tion to detail that results from incorporation of
DM into routine practice. Many physicians, in
fact, view these added tasks as uncompensated
mandates, a situation that clearly must be rec-
tified to enable the successful development of
DM programs.

The decision to adopt a DM program must
be seen as having long-term implications, par-
ticularly for those organizations that embark on
internal program development. While current
DM programs exist largely through arrange-
ments with private insurers, expansion into
Medicare and Medicaid is clearly on the hori-
zon. Given the inevitability of this paradigm
shift in the health care sector, ubiquitous DM
program availability and broad consumer de-
mand should be anticipated. A firm under-
standing of existing payment models will help
plan administrators delineate a priori reim-
bursement arrangements, thereby facilitating
more seamless implementation while allaying
provider concerns about the potential financial
impact of DM.

PRIVATE INSURANCE

Nearly all private insurers use contracted
DM vendors and, in general, payments are tied
to an activity, a responsibility, or an outcome.
Private health plans typically pay for DM in 1
of 3 ways:

¢ A per member per month (PMPM) basis is
the most common and resembles traditional
capitation models with use of risk adjust-
ment premiums. Bundles of services are cre-
ated for specified conditions with an estab-
lished price for their provision.

* A “pay for performance” (PFP)-type struc-
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ture, which ties reimbursement to prespeci-
fied goals such as process (eg, blood pres-
sure reduction in 80% of members) or out-
come (eg, 50% reduction in HF admissions)
achievements. Ideally, payers would like to
expand this to include cost reduction, but
identification of an appropriate comparison
is problematic.

* Defined DM activities with an established
price for each, which resembles traditional
fee-for-service (FFS) models. Services pro-
vided may be more limited and are gener-
ally only selected if they have proven (evi-
denced-based) process or outcome benefits.

On the surface, it appears that a physician-in-
duced moral hazard typical of traditional in-
surance can creep into DM programs with the
above design characteristics. A physician who
is paid for defined DM activities has an incen-
tive to increase those activities and/or enroll
more patients in a DM program. Similarly, a
physician who is paid on a PMPM basis may
withhold or stint on care. These concerns could
be mitigated, however, if enrollment criteria
consist of objective measurements, such as
blood pressure or blood sugar levels, and the
DM activities are predetermined from a set pro-
gram. Hybrid designs which incorporate a PFP
structure with either a PMPM or a defined DM
activity arrangement may be the ideal balance.

With the evolution of a DM industry, many
of the above concerns have been removed,
mainly by reassigning responsibility to the sub-
contracting DM firm and by concentrating on
predetermined outcome and performance mea-
surements. Typically, the DM firm is subcon-
tracted by an insurer, self-insured group, or
medical practice to take responsibility for a
population of patients, and payment is usually
tied to quantifiable process and outcome mea-
sures. Additionally, a group practice can use
these methods in-house and similarly sidestep
the above improperly aligned incentives.
Mechanisms for physician reimbursement in
this setup are less clear. Ultimately, this may
require subordination of financial considera-
tions for the physician to the practice of en-
hanced patient care.

One approach that has been endorsed by the
American Medical Association is the develop-
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ment of unique Current Procedural Terminol-
ogy (CPT) codes for care management. Using
various CPT codes for differing tasks, primary
care physicians can then quantify the amount
of activity added from DM-based care and re-
quest additional reimbursement for those ser-
vices. In essence, the coding system could be
used to make the case that these are patients
for whom additional services are rendered and
for which payment should be received. Prac-
tice groups could also use the codes for inter-
nal cost accounting and to reward individ-
ual physician performance. While potentially
promising, this approach remains reliant on the
willingness of private insurers to accept the
code and pay accordingly.

MEDICAID

Medicaid defines DM programs in 1 of 2
ways, as a medical service or as an adminis-
trative function* To qualify as a medical
service, it must include direct services (eg,
medical assessments, disease and dietary edu-
cation, instruction on health self-management,
and medical monitoring) provided by a li-
censed provider. Such plans qualify for Federal
financial participation, which is reimbursed at
the state’s regular Federal Medical Assistance
Percentage (FMAP) rate. Several different mod-
els can meet the requirements for designation
as a medical service. Common arrangements
include*:

¢ Through individual providers, provider
groups, or Community Health Centers
(CHC) that have received specialized train-
ing and can bill on a FFS basis for their DM-
related services.

¢ The Enhanced Primary Care Case Manage-
ment Program, which uses primary care case
managers to coordinate beneficiary health
care for a variety of conditions. Under this
design, Medicaid pays an enhanced case
management fee over and above the regular
FFS reimbursement schedule for other ser-
vices provided.

* Contract agreements with Disease Manage-
ment Organizations (DMOs). These groups
manage overall care of the beneficiary with-
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out pre-authorization or restriction of ser-
vices. Programs designed in this fashion
qualify as a Prepaid Ambulatory Health Plan
and thus are subject to partial managed care
regulation.

Medicaid reimbursement under DMO con-
tracted arrangements vary by state, but gener-
ally are based on 1 of the following 3 designs:>*

1. Flat Fee (ie, PMPM for a targeted popula-
tion), which includes the cost of all admin-
istrative services provided but not direct pa-
tient care services, such as office visits and
provision of prescriptions. Under the Flat
Fee structure, covered services include:

¢ Provision of education materials and proto-
cols

¢ Treatment guideline consultations

* Protocol compliance monitoring (both pa-
tient and provider)

¢ Case management activities (eg, telephone
follow-up, home visits)

* Patient database management with cost and
claims analysis

¢ Case-mix analysis (ie, assessment of patient
disease severity and acuity)

¢ Assessment of patient outcomes

¢ Patient satisfaction and wellness surveys

* Due process for issues related to beneficiary
enrollment/disenrollment and grievances

¢ Performance reporting and continuous qual-
ity improvement measures

2. Flat Fee Plus Incentive, which includes the
same PMPM payment schedule as Flat Fee
plus a performance incentive based on meet-
ing predetermined clinical and economic ob-
jectives. Minimum goals are not set and
Medicaid plans that adopt this design risk a
negative return on investment for the ad-
ministrative fees if savings are not realized.

3. Performance Based with attached liability
(termed Total Risk) for complete repayment
of administrative fees if minimum cost sav-
ings and performance objectives are not
achieved. Within this design, Shared Sav-
ings arrangements exist in which the DMO
can claim a pre-negotiated proportion of the
difference between actual Medicaid pay-
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ments on behalf of beneficiaries (including
specified claims payments and MediPass
case management fees) and the “baseline”
payment (the estimated amount Medicaid
would have paid in the absence of DM).
Calculations for the Shared Savings are
state-specific and can be complex; detailed
methodologies for cost savings and base-
line payments exist and are available on a
state-by-state basis. Discrepancies between
Medicaid and DMO estimates are adjudi-
cated through annual reconciliation proce-
dures.

DM programs that are limited to adminis-
trative activities are often established through
contracted arrangements and are eligible for
Federal matching funds at the standard ad-
ministrative rate of 50%.* Such activities gen-
erally do not involve direct patient care or con-
tact with beneficiaries themselves, but instead
concentrate their efforts on provider practice
patterns to improve quality. Common admin-
istrative DM services include guideline adher-
ence monitoring, provider skills development,
and utilization data management.*

Under Medicaid, DM can be implemented as
a benefit by state plan amendment, which re-
quires maintenance of beneficiary freedom of
choice and statewide availability, or through
submission of waivers, which permit more re-
strictive design and the option to mandate en-
rollment.?? Most of Medicaid’s DM programs
exist within their MCO programs, but there has
been a call for development within the FFS seg-
ment.? Though some states lack FFS-based DM
programs, they do represent a more direct form
of reimbursement in which billing is based on
actual activity (rather than capitation). Devel-
opment of CHCs and DM demonstration proj-
ects may enable program growth within the
Medicaid framework, but a general depen-
dence on Federal grant procurement for finan-
cial support is a limiting factor. Partnership
with the pharmaceutical industry is a potential
alternative source of funding. However, phar-
maceutical funds that are directed toward DM
are considered a supplemental rebate and must
be shared with the Federal government at an
amount based on the state’s FMAP.34
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MEDICARE

Medicare is uniquely situated to take ad-
vantage of DM programs and to be a pioneer
in their development. Medicare beneficiaries
are ideal candidates for DM because they have
a high prevalence of chronic conditions and
they are also enrolled in Medicare longer that
most individuals in private plans. At present,
DM programs in Medicare only exist as demon-
stration projects. Potential problems with in-
corporating DM into Medicare include the high
rate of FFS participants (nearly 90%) and the
absence of accurate claims data, which is
largely a consequence of the variability in pre-
scription drug coverage.® The general structure
and payment methods of a Medicare DM pro-
gram would likely be similar to the Medicaid
DM programs but, at present, information is
limited. Of the 4 DM demonstration projects
that have been funded by the Centers for
Medicare and Medicaid Services, the majority
are based on coordinated care, case manage-
ment design. Only 1 capitated DM program (in-
clusive of risk-adjusted premiums) is being
evaluated; it will combine DM support services
with traditional FFS Medicare benefits.®

CONCLUSIONS

Over the past half century, the American
health care system has structured itself around
a payment system that rewards volume of care
but not quality or outcomes of care. Managed
care was the beginning of a shift in focus to
paying for process and outcomes, but its in-
centives and restrictions were structured in
ways that undermined its goals of decreasing
costs and increasing quality. DM programs
could be much more effective at completing
this shift in payment, but if they succeed they
will threaten the livelihood and existence of
many individuals and institutions in our cur-
rent health care system. With our current pay-
ment methods, hospitals and procedure-inten-
sive specialties of medicine will stand to lose
from this change. Decreasing patient visits,
procedures, and hospitalizations decreases rev-
enue. If the predicted quality improvements of
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DM are actually realized, and if they are signif-
icant, there is the possibility that those not in
“preventive” areas of medicine will face de-
creased demand for their services. The outcome
of this scenario could be resolved through tra-
ditional market forces: reduced demand for
these services will result in a decreased supply
of these services, or these individuals and insti-
tutions could find ways to develop new services
that fit in the new health care environment.

The decision to adopt a DM program, there-
fore, has broad impact on patient and provider
aspects of health care. Measuring and assign-
ing value to outcomes and negotiating reim-
bursement are difficult aspects of DM program
design. Understanding the basic models cur-
rently in place certainly will assist future fi-
nancial structuring of DM programs, but more
work is needed. These programs are not sim-
ple, and they have great potential to grow in
scope and complexity, requiring experts in ac-
tuarial methods, statistical analysis, epidemiol-
ogy, and operations research, to name a few, in
order to construct the predictive models nec-
essary to develop an ideal population-based
DM program.
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