A Comparative Analysis of Methods
of Health Risk Assessment

Executive Summary

Many of the recent proposals for health care reform
have included a system of risk adjustment payments
among health plans. The goal of these systems is to
remove the financial incentives for health plans to se-
lectively enroll only low-risk individuals and to ade-
quately compensate plans for the risks they enroll.
They do this by a two-step process:

1. Measuring the expected health care costs of the in-
dividuals enrolled by a plan (“risk assessment”)

2. Transferring funds from plans that have less than
their share of high-risk enrollees to plans that have
more than their share of high-risk enrollees (“risk
adjustment”).

In response to the need for an effective method of
risk adjustment, the Society of Actuaries (SOA) has
funded this study of the relative performance of differ-
ent risk assessment methods and risk adjustment sys-
tems.

The study had three main objectives:

1. Compare the predictive accuracy of different risk
assessment methods

2. Compare the different risk assessment methods based
on other criteria, including administrative practical-
ity, ability to resist manipulation and “gaming” by
insurers, and incentives for efficiency

3. Explore the potential for risk adjustment using a list
of high-cost conditions.

For the purposes of the study, the SOA developed a
detailed data set that described the demographic char-
acteristics, diagnoses, medical utilization, and expen-
ditures for more than 4.5 million individuals (excluding
elderly people) over a two-year period. The data in-
cluded indemnity, preferred provider organization
(PPO), and health maintenance organization (HMO)
plans, segregated into 19 pools.

Using these data, we tested the predictive accuracy
of eight different risk assessment models: a simple age-
sex model and seven diagnosis-based methods. We
tested the predictive accuracy of these models both pro-
spectively and retrospectively at three levels: individ-
uals, large random groups, and nonrandom groups. We
also evaluated these models using other criteria includ-
ing the feasibility of implementation and the incentives
provided. In exploring the practical issues, we simu-
lated a risk adjustment transfer process across plans
using the different risk assessment methods. Finally,

we developed and tested an alternative risk assessment
model using a list of high-cost conditions.

The following conclusions were reached.

All models, including age and sex, perform well for
large random groups. If enrollees distribute themselves
randomly across plans, then the current risk assessment
methods are sufficient. Evidence suggests that this is
not the case. Therefore, these models also need to pre-
dict well for individuals and nonrandom groups.

An adequate risk assessment method does not need
to explain all of the variation in expenditures across
individuals in order to prevent risk selection. It only
needs to do about as well as a plan can reasonably be
expected to do. We assumed an individual R? of about
0.15 to 0.2 as the standard by which to judge our re-
sults. The best diagnosis-based prospective model we
tested had an individual R? of 0.112, well below the
0.15-0.2 accuracy standard. See Table 22.

The best retrospective risk assessment model we
tested had an individual R? of 0.428, well above the
0.15-0.2 accuracy standard. However, all models, in-
cluding  retrospective  models,  systematically
overpredict for select nonrandom groups of enrollees
and underpredict for others.

In general, the models overpredicted for persons
with low expenditures in the previous year and under-
predict for those with high expenditures or inpatient
admissions for heart disease or cancer in the previous
year. These findings were robust with respect to both
health care management type and the population of en-
rollees studied. The relative performance of the models
is very consistent across the 19 pools of data we ana-
lyzed.

Thus, our findings indicate that opportunities for prof-
itable risk selection and inequities in payments remain
even with the best risk assessment models we tested.
The general conclusion to which previous research has
already pointed thus still holds: no current risk assess-
ment method can completely remove incentives for risk
selecting behavior, whether applied prospectively or
retrospectively.

Table 32 summarizes our comparison of the models
based on general considerations. While the age-sex
model had the lowest predictive accuracy of the eight
models tested, it was the best based on the other cri-
teria. The age-sex model is easy to administer, resistant
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to manipulation, and provides no incentives for unnec-
essary care. All diagnosis based models provide more
reimbursement for more expensive care for some con-
ditions. This is especially true for retrospective models.
See Section VI-D for a thorough discussion. Another
disadvantage of diagnosis-based models is that a long
time would be required to collect and analyze the nec-
essary data before transfer payments resulting from di-
agnosis-based models could be made. Transfer
payments based on models requiring ambulatory di-
agnoses appear to be very sensitive to the quality of
data for ambulatory care, which seemed incomplete or
poor in many cases.

Risk assessment and risk adjustment will play im-
portant roles in any health care reform strategy. Our
results help to illuminate the relative strengths and
weaknesses of different diagnosis-based risk assess-
ment methods including lists of high-cost conditions.
Relative to no risk adjustment, these models clearly
reduce incentives for risk selection and provide more
equitable payments to plans for the risks they enroll.
Our pessimistic assessment of the potential for risk as-
sessment and risk adjustment, used alone, brings into
focus the need for additional measures to prevent risk
selection and ensure that health plans compete on a
level playing field.
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