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Predictive Modeling: 
Considerations for Care Management Applications
by Keith Passwater and Brent Seiler

In recent years considerable interest has devel-
oped within the actuarial ranks in applying
formal, predictive modeling techniques to a

variety of health insurer activities. The Society of
Actuaries and its members have produced a
number of valuable predictive-modeling seminars,
articles and reports. Most notable among these
contributions are the Health Section report, “A
Comparative Analysis of Claims-based Risk
Assessment Methods and Risk Assessment for
Commercial Populations” (Cumming, et. al) and
the Health Section seminar “Risk Assessment of
Non-Medicare Populations.”

Health actuaries have been pursuing the value
of predictive modeling, but application of these
techniques, like a lot of new ideas, has not been
simple. We will discuss considerations that may be

of interest to health actuaries and other profession-
als applying predictive modeling to health care
management.

Health-Care Management
Perspective
It is necessary to understand the different perspec-
tives in predictive modeling before considering
care management applications. More actuarial
attention in predictive modeling has been devoted
to pricing uses rather than health care management
applications. Predictive modeling in pricing must
recognize the differences in cost between different
people and groups to price those appropriately. In
care management, the primary concern is the use of
resources or the intensity of different conditions

Welcome New IAA Health Section Members
by Howard Bolnick

Thanks to all who have recently accepted the invitation to join the new IAA Health Section committee.
Approximately 200 members from more than 30 countries have signed up, with about 60 of these being U.S.
actuaries.  The Health Section Committee’s membership goal is to reach a minimum of 400 members by the
end of 2004, so please try to recruit at least one new member from among your colleagues.  Ask them to join
by simply going to www.actuaries.org/public/en/IAAHS/join_letter.cfm and filling out the enrollment form.

The IAA Health Section is already actively engaged in providing services to its membership.  Its next major
event is a second International Health Colloquium being held April 27-29, 2004, in Dresden, Germany. The
Colloquium Organizing Committee, headed by Rainer Fuerhaupter (Germany), has planned a very interesting
program featuring well-known speakers on current health policy and health insurance topics.  In addition,
there will be sessions on private health insurance (medical expense, personal income, long-term care, and crit-
ical illness) product practices.  These interactive sessions are an international forum for the section’s members
to share their diverse experiences with these universally popular health insurance products.  Complete infor-
mation on the program, speakers, social events, and enrollment can be found on the Colloquium Web site at
www.iaahs2004.de.

We would like to have strong presence from U.S. health actuaries at the Colloquium.  We have a great deal of
experience to share with our international colleagues and they have very interesting and relevant information
to give to us in return.  Please take this opportunity to interact with our colleagues from around the world in a
very rewarding professional and social experience. h

(continued on page 14)
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within a population—cost is not as important an
aspect when comparing people with similar risk
characteristics. The second consideration is that
pricing must take into account the whole popula-
tion. In predictive modeling for care management,
the target population is a smaller segment of the
whole population for which clinical intervention
can improve health. The overall objective for care
management is improving health, while the goal 
of pricing is to price the business correctly.
Understanding the care management perspective is
important in applying a predictive model.

Care Management Climate
Most health care managers' (health insurers,
medical management outsource firms, etc.) care
management objectives are to improve the health
of covered members and to optimize health care
cost. A variety of traditional techniques, such as
pre-certification, referral authorization and utiliza-
tion management, have been used over the years
to achieve those objectives with mixed results.
Along the way, effort has been applied to develop
more comprehensive disease management and
advanced care approaches. These progressive
efforts have been reinforced by consumer demand
for more choice and less bureaucracy. Today, most
health care managers (HCMs) have begun to apply
progressive care management that includes a
stronger patient counseling and advocacy compo-
nent. However, few HCMs have completed the
transition. The graphic below depicts the charac-
teristics of the traditional and progressive
approaches to care management.

For reasons that will be discussed in the next
section, an HCM who has not made significant
progress in transitioning to progressive care
management will likely find it better to wait before
attempting to implement predictive modeling in
care management.

Critical Components
Progressive care management assumes that creat-
ing interaction between patients and HCM
clinicians (intervention) will be effective. Some of
the critical components to making that a reality are:

1) Programs must be available to guide HCMs'
interventions into patients' health issues.
Considerable work has been done to develop
care management programs around particular
disease and condition areas, such as diabetes
and hypertension. These programs are showing
signs of being effective at improving quality and
cost efficiency.

2) Patients' care issues must have significant asso-
ciated cost and quality opportunities to justify
the resource requirements of an effective inter-
vention program. Quality and cost
opportunities are difficult to define. However,
significant progress is being made on the cost
opportunity side through the use of predictive
modeling.

3) Furthermore, such patients must be somehow
culled from the entirety of the population so
that they can become part of the program.

4) Data on the patients fitting the criteria and the
associated programs must be deployed in some
way to intervening clinicians. This data must be
timely and actionable. Additionally, patient
privacy must be protected.

5) Once the data and the predictive model form a
basis for targeted intervention, the HCM clini-
cians must have the tools, the training and the
materials to effectively intervene with patients.

Ultimately, it becomes obvious that an auto-
mated approach to identifying these patients and
delivering the data to the clinicians will be neces-
sary to make the program a success. How they use
that information is equally important.

In this chain, predictive modeling presents a
potentially better way to identify patients for care
management programs and earlier intervention. 
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Convincing Claims
As mentioned above, predictive modeling techniques
provide a critical tool in identifying cost opportuni-
ties. Historically, cost opportunities were identified
most commonly by reviewing high-claimcost
patients from prior periods. In many cases, however,
these patients no longer presented opportunities
once they had progressed to the high claim level. The
developing health issue had, by that point, already
matured to a catastrophic situation. Furthermore,
very expensive care had already been delivered and
could not be retrospectively influenced.

Predictive modeling, in contrast, promises the
benefit of identifying patients that will be high-cost
patients. It would be ideal to know in advance which
patients will develop catastrophic health conditions,
and to know at a point that the catastrophe can be
averted or at least mitigated. In fact, predictive
modeling vendors offer compelling evidence that
their models perform better at identifying future
high-cost patients than claim-cost techniques.
1) One vendor is known to quote R2s in the 80-90

percent range.
2) At least two vendors included in the recent SOA

report (Cumming) cite the report as evidence
that their predictor is the best.

3) Some vendors combine the prediction methodol-
ogy with an outsourced care-management
function and are willing to guarantee reduced
claim cost at equal or greater quality.
As you might expect, each of these is at least

partly true. However, we offer the following
caveats when interpreting claims such as these.
1) We have found that reports of R2s above 40

percent are usually reported on very narrow,
very predictable disease states, such as only
patients previously diagnosed with chronic renal
failure. The conditions in these patients are
unlikely to change significantly from year-to-
year and are, therefore, much easier to predict
using virtually any method. 

2) The Cumming report is quite thorough and
includes many analyses. The key to interpreting
vendor claims as they relate to the report is to
understand the various analyses and determine
which relates best to the intended application for
predictive modeling. It's also worth noting that
there wasn't substantial differentiation among
the better vendors on some of the analysis. In
other words, the second-best result may be so
close to the best that it's not a meaningful differ-
ence when considering differentiators between
two vendors (e.g. customer service levels).

3) Progression to the mean occurs in the claims

pattern for sets of high-cost patients—the cost for
these patients in subsequent years tends to
decline from very high levels during acute
phases. This phenomenon is the result of a
combination of forces. For instance, treatment in
many cases does improve the individual's health.

Given that this occurs, it is important to assess to
what degree predictive modeling and associated
care management influences the cost and quality
outcome versus what would have been observed in
the absence of predictive modeling. In other words,
a control group or some other mechanism is neces-
sary to determine the contribution of outsourced
care management solutions. 

Therefore, the selection and implementation of
predictive modeling for care management requires
thorough analysis and a comprehensive review of
the operational requirements.

Key Questions
This article has touched on several considerations
an HCM should make when pursuing the use of
predictive modeling in care management. Those
considerations can be assembled in the form of
questions as follows:

The answers to the questions above will deter-
mine whether the HCM is ready to pursue an
implementation of predictive modeling in care
management, and, if ready, what steps must be
taken to achieve a successful implementation. h

1) Has the HCM made significant progress
in transitioning to progressive care
management?

2) Are care management programs available
and in place that will allow the HCM to
manage patients identified for interven-
tion? 

3) Is there a system in place to deploy lists
of identified patients to the care manage-
ment staff, along with patient clinical
data and required collateral information?

4) Which prediction mechanism most appro-
priately fits the HCM's objectives?

5) How will the HCM measure the effective-
ness of the results?  What would the costs
have been in the absence of the program? 
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