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ABSTRACT

We examine why managed care plans are less expensive than traditional indemnity
insurance plans. Our database consists of the insurance experiences of over 200,000 state and
local employees in Massachusetts and their families, who are insured in a single pool. Within this
group, average HMO costs are 40 percent below those of the indemnity plan. We evaluate cost
differences for 8 conditions representing over 10 percent of total health expenditures. They are:
heart attacks, cancers (breast, cervical, colon, prostate), diabetes (type I and II), and live births.
For each condition, we identify the portions of the cost differential arising from differences in
treatment intensity, enrollee mix, and prices paid for the same treatment. Surprisingly, treatment
intensity differs hardly at all between the HMOs and the indemnity plan. That is, relative to their
fee-for-service competitor, HMOs do not curb the use of expensive treatments. Across the 8
conditions, roughly half of the HMO cost savings is due to the lower incidence of the diseases in
the HMOs. Virtually all of the remaining savings come because HMOs pay lower prices for the

same treatment.
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Indemnity insurance plans frequently cost far more than their managed care
competitors. A generous indemnity insurance plan, for example, might cost over $4,000
per covered life annually, while a plan offered by a tightly managed health maintenance
organization (HMO) may cost only half as much.

Effective policy-making requires that the sources of such significant cost
differences be understood. If managed care plans are substantially cheaper than
indemnity plans yet achieve equivalent medical outcomes, policies should induce more
people to join those plans (for example, by converting insurance options into a fixed-
dollar-contribution voucher system). By contrast, if managed care plans achieve their
savings solely by selecting better risks, such encouragement would not be warranted.

This paper examines why managed care plans are less expensive than traditional
indemnity plans. It focuses on medical care costs and treatment intensity for the
insurance plans offered to state and local employees in Massachusetts. The Group
Insurance Commission of Massachusetts (GIC) is responsible for providing insurance to
these individuals and their families. It does so by contracting with an indemnity plan, 10
HMOs, and a preferred provider organization (PPO). We group the HMOs together for
this analysis and examine the cost difference between the indemnity plan and the HMOs
as a whole.

The GIC is particularly valuable for study because of its large insurance pool—
more than 215,000 covered lives under age 65—and the wide differences in costs across
plans. In fiscal year 1998, for example, the individual premium for the indemnity policy
was 77 percent greater than the individual premium for the most expensive HMO.

Beyond its academic interest, this large premium differential concerns the GIC



commissioners. They are interested in understanding why, even after tough negotiations,
the plans charge such different amounts.'

We divide spending differences into three possible sources. The first source is
differences in enrollee mix across plans. There are two types of differences in mix.
HMOs may be cheaper because of incidence mix (the incidence of costly medical
conditions is lower in those plans) or because of within-condition mix (HMO enrollees
have less severe cases of disease than indemnity plan members).

Differences in both types of mix may result from adverse selection. Evidence on
adverse selection is plentiful (see Cutler and Zeckhauser, 1999, for a review). Studies
uniformly show that HMOs enroll younger, healthier members than indemnity insurance
plans (e.g., Scitovsky, McCall and Benham, 1978; Jackson-Beeck and Kleinman, 1983;
Ellis, 1989; Langwell and Hadley, 1989). Given a choice, healthier people are more
likely to choose managed care plans than are less healthy people (Cutler and Zeckhauser,
1998). In addition, non-movers may contribute significantly more to indemnity plan costs
than to the HMOs’ costs as they age (Altman, Cutler and Zeckhauser, 1998).

The second potential source of cost differences is differences in treatment
intensity. The indemnity plan may be more expensive because it provides more intensive
procedures for patients with similar diagnoses, perhaps because its benefit structure is
more generous. Treatment intensity is not necessarily greater in indemnity plans; HMOs
are claimed by some to be more intensive than indemnity plans for services such as

preventive care, in an effort to stave off high-cost medical conditions.

1 . [
Zeckhauser is a GIC commissioner.



The third potential source is differentials in prices. HMOs may be cheaper
because they pay lower prices for the same services than does the indemnity plan. Price
differences might result from bargaining: HMOs enjoy bargaining leverage because —
unlike indemnity plans — they have the ability to direct large groups of patients to
providers. If the group elasticity of demand is greater than the individual elasticity of
demand, HMOs might use the greater demand elasticity to extract lower prices. Price
differences could also stem from a more efficient production process, for instance in
billing and administering purchases of medical services.

There could also be interactive relationships among these variables. For example,
prices paid by the two plans might be somewhat closer together for conditions where the
indemnity plan has relatively higher incidence. This would produce a negative interaction
term between prices and mix. In this analysis, we parcel out direct (noninteractive)
effects but discuss interaction effects as well.

Differentiating between enrollee mix, treatment intensity, and price effects
requires detailed data on incidence, treatments received, and prices paid for a variety of
medical conditions. Even with complete data, however, one difficulty remains in any
attempt to measure sources of differentials in cost: selection into treatment. Imagine that
rates of respiratory infection are common across plans, but that affected people in HMOs
are less likely to see a doctor and only visit when they are very sick. Naive analysis of
medical care utilization would suggest that HMOs have healthier enrollees than
indemnity plans (fewer treatments for respiratory infection) but treat them more
aggressively (more intense treatment when they do visit a doctor). Neither of these

inferences is valid, given the underlying selection behavior.



To steer clear of selection issues, we examine conditions where treatment of some
form is extremely likely. We focus on eight common and easily identifiable medical
conditions: heart attacks; births; cancers of the breast, colon, cervix, and prostate; and
type I (juvenile-onset) and type II (adult-onset) diabetes. These conditions are a mix of
acute conditions and chronic conditions with major cost implications.2 Together, these
eight conditions account for over 13 percent of total medical spending in the GIC’s health
plans.

Our results show that differences in costs between the indemnity plan and HMOs
result predominantly from differences in incidence and price. Seven of our eight
conditions have significantly higher incidence rates in the indemnity plan. For these
conditions, differences in the incidence of disease account for about 47 percent of cost
differences on average. An additional 45 percent of cost differences result from
differences in the price of the same services. Differences in severity of disease and
treatment intensity each account for four or five percent of cost differences.

Our work is related to several papers in the literature. Some studies show that
treatment differences are substantial across plans. Miller and Luft (1994, 1997), for
instance, document that HMOs have both fewer hospitalizations and shorter hospital stays
than indemnity plans. This situation produces total savings generally estimated at about
10 percent of costs (net of some increase in outpatient spending). Eichner, McClellan,
and Wise (1999), using a sample of patient costs compiled from several private

employers, examine cost differences across indemnity plans in different firms. They find

2 . . . . .
We omit lung cancer because it is most common among elderly insurees, who are not covered in this
research because they hold a combination of Medicare and private insurance.



that demographic mix and treatment costs are largely responsible for cost differences in
these plans. However, they do not separate the cost differences into treatment intensity
and price. Cutler, McClellan and Newhouse (2000) examine treatment intensity and price
differences in treating heart attack patients in fee-for-service and managed care plans, but
do not focus on differences in the mix of enrollees. To the best of our knowledge, ours is
the only paper that decomposes cost differences across plans into effects attributable to
miXx, intensity, and prices for a wide range of conditions. The most difficult ingredient in
such an analysis is detailed price data. Data on prices paid are hard to come by, given the
competitive implications of making such information public and the secrecy with which it
is typically held.

This paper is structured as follows. The first section describes the methods that
we use to parcel out cost differences across plans. The second section outlines the data,

and the third section presents the cost decomposition. The last section concludes.

L Methodology

Individuals who are sick may have one of a variety of conditions. We index
conditions by j. The set of conditions that people may contract is very large; in our
empirical analysis, we address eight that are well-defined and relatively common. Within
each condition, we index treatments ¢ by k, where & runs from 1 to K;. We think of these
treatments as treatment paths—major ways of approaching a given disease—rather than a
completely specified set of procedures. For example, treatment paths for breast cancer

are surgery, radioactive oncology/chemotherapy, or a combination of the two. This




formulation serves both theoretical and practical purposes. Theoretically, patients care
more strongly about treatment paths than about the myriad of specific items within a path.
Practically, many of the plans do not report all of the specific services provided, since
payment is often made on the basis of the treatment path itself. We divide patients into
demographic categories indicated d;, where i runs from 1 to N. Finally, plans are indexed

by P, where P = I for the indemnity plan and P = H for the HMOs.

Denote the incidence of condition j among people in plan P as g f . The fraction
of people who are in plan P, suffering condition j, and in demographic group i is d ; .

Average treatment fractions and reimbursement dollars for those individuals are t;{ and

r;z . Average per capita costs in plan P from a condition j are therefore equal to:

N K
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The difference in per capita average costs across plans for treatment of a given

condition j, ij’.*H , can be decomposed into overall incidence, within-condition

demographic mix, treatment, and price effects. Taking the indemnity plan as the base,

this difference is approximately:’
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The first term, (q i—q] ) Z[d ; (z Ly T ):| , represents the per capita cost difference

resulting from differences in the overall incidence of condition j between plans. The top

N K
term in the second set of brackets, ¢ Z[(d s —d) (Ztij.k T )] , is the cost difference
k=1

i=l1

from differences in the demographic mix of sufferers of the condition; the middle term,

i=1

N K
q? 2|:d; (2 (t;k —t l.;{) : V,-,-Ik ):| , 1s the cost difference from treatments conditional on
k=1

N K
demographics; and the bottom term, ¢ Z[d ; (Zt;k G ))] , is the difference
k=1

i=1
from prices conditional on demographics and treatments.
Equation (2) is only approximate as it omits the second-, third-, and fourth-order
covariance terms. Our goal is to estimate the components of equation (2). The
mathematical appendix supplies a hypothetical, easy-to-follow example of our

calculations.

I1. Data

Our data are from the Group Insurance Commission (GIC) of Massachusetts, the
organization that insures state and some local employees. In FY95, there were 215,287
enrollees in the under-65 portion of the GIC’s pool. These enrollees were divided into
three plan types: 67,789 in an indemnity plan, 122,421 in 10 HMOs, and 25,077 in a
PPO. The PPO was new in FY94, and is relatively small. We therefore omitted it from

this analysis (see Altman, Cutler and Zeckhauser (1998) for further discussion).



The indemnity plan offers the most generous coverage and carries the highest
premium.* Table 1 shows average costs in the indemnity plan and the HMOs for fiscal
year 1995. The HMOs have approximately 35 percent lower premiums than the
indemnity plan. They are also more restrictive, covering treatment only within their
provider networks (except for emergency care). In exchange, they charge lower
copayments for in-network services.

Our data, compiled and maintained for the GIC by the MEDSTAT Group,
describe plan enrollees’ use of inpatient and outpatient hospital services as well as their
claims for prescription drugs. For each medical visit, a record gives the primary and
secondary diagnoses, the principal procedure administered, and the relevant payment
information. This enables us to construct detailed histories of each enrollee’s use of a
variety of health care resources. Eligibility information is available for essentially all the
patients.’

Reimbursement information for treatments rendered is based on actual payments
rather than “list prices.” Our methods cannot account for the effects of any differences in
reporting practices between the HMOs and the indemnity plan. For example, bulk

purchases of medical treatment from providers by HMOs could lead to peculiar

* The employer, i.e., the state or a local government unit, covers 85 percent of the cost differential between
plans. This significantly reduces the incentive for the insured to choose an HMO over the more expensive
indemnity plan. Moreover, as opposed to employers who offer constant subsidies across plans (e.g.,
Harvard University) this situation creates a much smaller incentive for the insured to move between plans in
an effort to save money. Selection within the GIC is therefore more likely due to services offered,
perceptions about services offered, and hysteresis (Cutler and Zeckhauser, 1998).

> Same-sex twins present a problem, as they have almost always have the same date of birth, sex, and
relationship to the principal enrollee. Our methods may collapse some same-sex twins into one enrollee.
Tabulations using eligibility files indicate that very few such cases exist in the data.



disaggregations of payments at the patient level. However, we have no reason to suspect
any systematic biases.’

We focus on eight conditions where treatment of some form is necessary or highly
likely in order to minimize selection into treatment. For research purposes, these
conditions have the advantage of being very expensive. In total, they account for 15
percent of the indemnity plan’s costs and 11 percent of the HMOs’ costs. The conditions
are listed in Table 2 along with their respective treatment options and the universes of
patients within which we study them. The universes are chosen to exclude demographic
groups where incidence is extremely low or zero.

For acute myocardial infarction (AMI, or heart attack in common parlance) we
follow Cutler et al. (1998, 2000) and group patients into four major treatment categories.
Coronary artery bypass graft surgery (CABQG) is the most radical procedure; the patient’s
artery is cut and augmented with an unblocked section of artery from elsewhere in the
body, usually a leg. Percutaneous transluminal coronary angioplasty (PTCA) inflates a
balloon inside the patient’s artery in an attempt to clear blockages; for less serious cases,
it is an alternative to CABG, less invasive and sometimes cheaper.” Some patients
receive cardiac catheterization, a diagnostic procedure in which a dye is circulated
through the patients’ arteries to determine the location and magnitude of blockages, but
there is no further invasive procedure. Finally, some patients are treated without any of

the intensive procedures (designated the “null” treatment path).

% We are grateful to Don Westwater of the GIC for discussing this issue with us.
" We find only a handful of cases where a PTCA, presumably unsuccessful, is followed by a CABG; these
cases are categorized as CABG patients.



For births, we differentiate between normal and caesarian-section deliveries. We
consider only pregnancies that result in live births, as these are the simplest to identify in
the GIC eligibility files. Twins are treated as one birth event.

We consider cancers affecting four different parts of the body: the breast, cervix,
colon and prostate. We identify cancer patients as those whose records contain a
diagnosis of one of four major cancers matched with either surgery or radioactive
oncology and/or chemotherapy (RO/C) treatment.® For the cancers, the three different
treatment paths are surgery, RO/C, and a combination of the first two treatments. A
rough ranking of the paths’ intensity would position RO/C alone as the least intense, then
surgery, then a combination of both as the most intensive. We also track inpatient and
outpatient visits involving diagnostic radiology and patient management.” The vast
majority of cancer sufferers in either plan undergo surgery, and thus follow either the first
or the third treatment path.

The last column of Table 2 describes our conventions for identifying condition-
related claims. We follow AMI patients for 90 days starting from the first admission for a
heart attack. For births, we include nine months of spending prior to the birth, and
spending for mother and child for seven days after the birth. Cancers elicit a mix of acute

and chronic care. They may result in a high initial expenditure followed by monitoring

¥ We do not include a null path for cancer treatment, since records may contain cancer diagnoses for
procedures designed only to detect (and not to treat) cancers. Even if cancer is not detected, patients may
still receive a cancer diagnosis. For example, mammograms performed to detect breast cancer are usually
accompanied by a breat cancer diagnosis though the results of the tests could be negative.

? Patient management includes office visits, inpatient observation, emergency room visits not resulting in
procedures, counseling, etc. Note also that the surgery path corresponds to any cancer-related surgery
during the six-month episode (to allow for metastasization, the spread of cancer through the body).
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costs, with considerable extra costs should there be a recurrence. We sum cancer
patients’ expenditures for six months after the initial diagnosis of a tumor."°

To analyze diabetes, a chronic condition, we use a longer time horizon. We code
individuals as diabetics if they have two or more diabetes-related diagnoses. Once we
have identified a diabetic, we collect all of his or her medical costs for the entire two-year
period of our sample.!' A multitude of symptoms, side effects, costs and complications
can accompany diabetes, so we do not focus on any specific treatments or associated

diseases.

III.  Results
In this section, we decompose differences in costs across plans into mix effects,

treatment effects, and price effects.

A. Mix Effects

Mix effects are divided into two types, incidence and within-condition mix. The
incidence effect is the effect of differing overall rates of disease in the two plans. The
within-condition mix is the effect of differing demographics conditional on suffering the

condition.

' Since we do not have access to insurees’ medical histories before FY94, an “initial” diagnosis of cancer
could be part of an ongoing treatment process.
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Incidence

Table 3 presents data on the demographic characteristics of enrollees in the
different plans. The table shows the share of each plan’s total enrollment in different age
and sex groups. The indemnity plan has much older members. One-third of indemnity
plan enrollees under age 65 are above age 50, compared with fewer than 15 percent of
HMO enrollees. Children account for nearly twice as large a share of enrollees in the
HMGOs as in the indemnity plan. The mix of men and women is roughly similar across
plans.

These age differences translate into substantially different incidence rates,
particularly for AMI and cancer. The first columns of Table 4 show the incidence rates
for the different conditions. For every condition except cervical cancer, incidence rates
are statistically significantly higher in the indemnity plan than in the HMOs. The ratio of
incidence rates in the indemnity plan compared to the HMOs is generally two or three to
one.

Differences in incidence rates may result from demographic differences across
plans as well as differences within demographic groups—healthy 50-year-olds may be
more likely to enroll in an HMO than sick 50-year-olds, for example. The second
columns of Table 4 examine this by adjusting incidence rates for differences in
demographics across plans (five-year age and sex groups). Even within demographic
groups, mix differences are important. The intra-group incidence rate for all of the
conditions except cervical cancer is about 50 percent higher in the indemnity plan than in

the HMOs.

" This implicitly assumes that the diabetes was contracted before our sample period begins.
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The differences in incidence rates between the plans result in large gaps in per
capita costs. Table 5 shows that incidence rates for each of these conditions individually
are responsible for roughly three percent of the difference in fotal per capita plan costs
over two years, at least for the conditions we study. The first two columns report per
capita costs from all conditions and for these specific conditions for patients in the
indemnity plan and HMOs. The third column shows what per capita costs would have
been for these specific conditions in the indemnity plan if the incidence rates had been the
same as in the HMOs. The last column shows what percentage of the difference in per
capita plan costs for all conditions is accounted for by the incidence rate for the single
condition in question. The estimates range from 0 to 5 percent.

Table 6 show the magnitude of these effects using another metric — how much of
differing treatment costs for each disease they explain. The first column of the table
shows the difference in average reimbursement between the indemnity plan and the
HMOs, on a per capita basis."? Averaged across the eight conditions, per enrollee
reimbursement is higher in the indemnity plan by $107. The next column shows the
effect of differing incidence rates. The higher incidence rate in the indemnity plan in

comparison to the HMOs explains 47 percent of cost differences on average.

Within-Condition Mix
The second part of mix effects is the fact that the demographic mix of people with

the disease may differ across plans. The importance of within-condition demographic

"2 Here “per capita” covers the groups of enrollees we follow to track the incidence of the eight conditions
as listed in Table 2 (e.g., men aged 30-64 for prostate cancer).
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differences for the costs of our eight conditions is shown in Table 6. As the third column
of Table 6 shows, demographic differences in the within-condition mix of sufferers
explain about four percent of these cost differences. Within-condition mix is not a large

contributor to differing costs by plan.

B. Treatment Intensity Effects

To see how treatments can affect cost differences between plans, we compare the
share of each plan’s patients receiving more serious (or costly) treatments for the same
diagnoses. Tables 7 through 10 report the plans’ demographically-adjusted likelihoods of

receiving the various treatment paths for each medical condition.

AMI. Table 7 summarizes differences between plans in the incidence, treatment,
and cost of AMI. To control for differing demographics across plans, all figures are
standardized by the age and sex distribution of the GIC pool as a whole. The second row
of the table shows that indemnity sufferers cost approximately 50 percent more to treat
than HMO sufferers. This is true despite the fact that HMO patients are just as likely to
undergo CABGs as indemnity patients (13 percent in each plan), and are substantially
more likely to receive PTCAs (20 percent compared to 13 percent). The difference stems
from increased treatments after a catheterization; the share of patients receiving a
catheterization is the same in the two plans. That HMO patients disproportionately
receive more intense treatment is contrary both to conventional wisdom and to the

treatment intensity hypothesis.
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The fact that treatment intensity is greater in the HMOs suggests that this factor
does not contribute to higher costs for the indemnity plan. The fourth column of Table 6
confirms that this is the case; the absence of uniform treatment differences across plans
indicates that treatment effects explain only one percent of differences in AMI costs."

One conceivable explanation for greater treatment intensity in HMO heart attack
cases is that they are more severe than those in the indemnity plan. This seems unlikely,
however; approximately the same percentages of patients follow the null (or non-surgical)
path in the two insurance plans. A second explanation is that HMO patients may be
treated in more intensive hospitals, perhaps because they are more likely to live in urban
areas or because the HMOs direct their patients to particularly high-tech institutions
(Feldman and Scharfstein, 1998). To test this, we estimated all of the treatment intensity
models in the paper controlling for the MSA of the patient (or alternatively the zip code)
and the hospital of admission. The results, shown in Appendix Tables A through D, are
very similar to those reported here. Neither patient location nor hospital of admission
explains the greater treatment intensity in the HMOs. The hypothesis most consistent

with the evidence is that HMOs simply provide a greater treatment intensity for AML

Live Birth. Table 8 examines live births. Women in the indemnity plan are
significantly more likely to receive a caesarian section than their counterparts in HMOs,

even controlling for differences in age. The figures indicate that the age-adjusted

" It may seem puzzling that Table 7 shows more intense treatment of AMI in the HMOs, while the fraction
of the difference in AMI costs due to treatments in Table 6 is positive. This arises because of variation in
treatment rates within demographic groups. The treatment shares in Table 7 are adjusted for demographic
differences between the individual insurance plans’ pools and the total GIC pool, while those in Table 6 are

15



caesarian section rate is one-third higher in the indemnity plan than in the HMOs. This
higher caesarian section rate contributes to higher indemnity plan costs. Differences in
caesarian rates explain one-ninth of cost differences between plans (Table 6). This
evidence favors the treatment intensity hypothesis. Live birth is the only condition we
study where indemnity patients clearly receive more intense treatment than HMO
patients. Whether this results from plan actions or differential selection on the part of

high-risk women is unclear.

Cancer. Table 9 shows details on the treatment of cancer in the two plans. For
breast, cervical, and prostate cancer, there are no significant differences in the treatment
paths between indemnity and HMO patients. In each case, a preponderance of people
receive surgery alone, with the next largest share receiving surgery combined with
radioactive oncology or chemotherapy. HMO patients suffering from colon cancer are
more likely to receive the most intense treatment, but the share of cost differences
resulting from differences in treatment intensity is small. As Table 6 shows, differences
in treatment intensity account for a small fraction of differences in per capita costs
(except in the case of cervical cancer, where the cost difference itself is extremely small).
These results again contradict the treatment intensity hypothesis.

We also examined the likelihoods of several more minor treatments for cancer. In
general, indemnity patients appear more likely to have physician visits for patient
management; in addition, colon cancer patients are more likely to undergo diagnostic

radiology in the indemnity plan. However, the vast majority of patients in both plans

adjusted for demographic differences between the sufferers of a given condition in the various plans. In
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receive these treatments. Because of the potentially informal nature of patient
management, which could be as simple as a conversation with a primary care physician,
reporting on this ‘treatment’ may be inconsistent across the two plans. On the other hand,
these results could indicate a higher quality of ‘customer care’ in the indemnity plan,
which may explain the anecdotal belief that indemnity plans provide better care than do

HMOs.

Diabetes. Since diabetics do not naturally group into a small number of treatment
paths, we do not track the incidence of specific procedures in their medical histories. As

a result, we cannot present any results relating to treatment intensity for diabetes.

Summary. To summarize the treatment differences, we form a weighted average
of treatment shares in the different plans, where the weights are the reimbursement of the
different treatment options. For example, a comparison of treatments for condition j in
the HMOs and indemnity plan, using the indemnity plan’s reimbursements as weights,

takes the following form:
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Table 6, only the adjustments for incidence mix are made at the level of the insurance plans’ total pools.
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where an upper bar signifies an average of treatment rates or costs for sufferers of
condition j in the specified plan. Table 11 shows the results.'* The first column uses
indemnity plan reimbursements as the weights; the second column uses HMO
reimbursements. Whichever plan is used as the norm, the results are similar. Most of the
values are less than 1, implying that the indemnity plan is less intense than the HMOs,
although the results are generally not statistically significantly different from 1. The only
statistically significant value (at the 10 percent level) is for colon cancer standardized to
HMO costs, where the HMOs actually deliver more intense treatment.

A summary of treatment effects is shown in Table 6. Driven largely by our
finding of significantly more caesarian sections as a fraction of births in the indemnity
plan, we calculate that treatment differences explain five percent of per case cost
differences. Excluding cervical cancer, where the overall difference in treatment costs
between plans is very small, the share would be cut to three percent. Treatment intensity

explains a modest share of the cost differences we observe between plans.

C. Price Effects

We attribute differences in reimbursement dollars per sufferer that persist after
controlling for demographics and treatments to differences in prices. There are two
potential problems with this assumption. First, we cannot disentangle true price
differences from the effects of within-demographic-group selection. For example, if

indemnity patients with one of these conditions are more severely ill than HMO patients

'* Confidence intervals for the ratios are calculated using a bootstrap method. We randomly assign patients
to the indemnity plan or HMOs, then create a distribution of simulated treatment ratios with which to
measure the likelihood that the actual ratios differ from 1.
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with that condition, they may use more services and thus cost more, even with prices
being the same."” This situation introduces a bias toward overstating the importance of
price differences if indemnity patients are more severely ill. However, the modest
differences in treatment intensity suggest that this may not be the case. Second, we do
not adjust for quality of care differences across plans. A true price index would take this
into account (Cutler, McClellan, and Newhouse, 2000). On the basis of our findings

concerning treatment intensity, however, we suspect this is not a significant issue.

AMI. In the CABG, PTCA, and null paths, indemnity patients suffering from
heart attacks incurred significantly more reimbursement dollars than HMO patients
following the same treatment paths. To aggregate these findings, we compute a weighted
average of reimbursement, using the treatment rates in the indemnity plan and HMOs
combined as weights. As Table 7 shows, reimbursement per patient in the indemnity plan
averages $29,488, compared to $19,821 for HMO patients. These differences are large;
37 percent of the differences in costs across plans for AMI are accounted for by
differences in prices (Table 6). This provides strong evidence that price differentials are

important.

Live Birth. Average reimbursement for the nine months preceding and week
following a birth do not differ significantly between the indemnity plan and the HMOs

(Table 8). However, there is a large and statistically significant difference in

' Since we only have records of principal diagnoses, it is difficult to detect the relative severity of each
condition across patients.
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reimbursement between plans for births involving a caesarian section—a live birth in the
indemnity plan generates an average of $14,937 in payments per episode, versus only
$10,072 in the HMOs. Since this difference emerges between groups receiving the same
distribution of treatments, it supports the price hypothesis. Again, close to 40 percent of
total cost differences between the indemnity plan and HMOs are accounted for by

differing prices.

Cancer. Average payments generated by cancer patients in the indemnity plan are
significantly higher than in the HMOs for all four cancers, with (or without) adjustment
for treatment differences (Table 9). For example, breast cancer patients in the indemnity
plan average $27,002 in payments over each six-month episode, while sufferers in the
HMOs average only $10,878. Payment differences are statistically significant in about
half of the specific condition-treatment cells; in one quarter of the cells, small sample
sizes limit the statistical significance achievable by our estimation techniques. The
remaining quarter of the cells show no significant differences in payments. As Table 6
demonstrates, price differences account for approximately half of the cost differences

across plans for cancers, strongly supporting the price hypothesis.

Diabetes. Total payments generated by both types of diabetics in the indemnity
plan statistically significantly exceed those of their HMO-based counterparts (Table 10).
Over two years, type I diabetics in the indemnity plan require $11,023 in reimbursement

while those in the HMOs require only $7,748. For type II diabetics, this disparity is
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$6,898 versus $4,479. As Table 6 shows, price differences account for about one-third of

total costs differences in treating diabetics.

Summary: To estimate the overall contribution of price differentials to cost
differences across plans, the last column of Table 11 shows the ratio of reimbursement in
the indemnity plan to reimbursement in the HMOs for each condition, adjusting for
differing treatment shares in the two types of plans. The ratios are usually substantially
above 1, ranging from 23 percent to 355 percent higher in the indemnity plan compared to
the HMOs. The spending ratios’ are statistically significantly different from 1 for five of
the six conditions.

The magnitude of the difference is highlighted in the last column of Table 6. For
the eight conditions for which decompositions are available, we estimate that price

differences account for 45 percent of differences in plan costs.

D. Covariance Terms

In our decomposition of cost differences, we did not discuss covariance terms.
These terms represent the shares of cost differences arising from interactions between
incidence, within-condition mix, treatment, and price effects. Appendix Table F
summarizes the higher-order terms from our decomposition of cost differences for AML

For that condition, most effects are small; the same is true for most other conditions. We
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do not attach any special interpretation to these results, which are presented for

16
completeness.

IV.  Conclusions and Implications

We analyzed three sources of significant cost differences between the indemnity
plan and the HMOs in the GIC: mix (either from demographic differences among
sufferers or different incidence rates within demographic groups), treatment intensity, and
prices for treatments. Table 6 summarizes our results. Incidence rates are important.
Indeed, for six of the eight conditions we study, the incidence was twice as high in the
indemnity plan as in the HMOs. Across the conditions, 47 percent of differences in plan
costs are attributable to differences in the likelihood of patients in the two types of plans
suffering from these conditions. On average, approximately three percent of the
difference between plans in total costs for a// conditions result from differing incidence
rates for these select conditions. Conditional on having a condition, mix effects are much
less important; the demographics among the suffering population are relatively similar
across plans.

Price differences are the other major component, explaining 45 percent of cost

differences in total. This provides strong evidence that price differentials are a key source

' In general, the interaction terms are predominantly negative. The most significant interaction is between
incidence and price— plans with more people suffering a disease spend less on that disease, on average.

This implies that the groups where incidence is higher in the HMOs are those for whom more expensive
treatments are more common in the indemnity plan (or vice-versa). For example, incidence rates of acute
myocardial infarction are much more similar across age groups in the HMOs than in the indemnity plan, but
younger patients are much more likely to receive the most expensive procedures (bypass surgeries) in the
indemnity plan than in the HMOs.
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of cost differences, although our results must be qualified by our inability to separate pure
price effects from the effects of unobserved within-group selection. Finally, treatment
intensity differences explain only a small part of cost differences. The indemnity plan
offers more intense treatment only for births. The HMOs, in contrast, offer more intensive
treatment for AMI and colon cancer.

How is it possible that HMOs have the same or higher treatment intensity, given
the usual assumption that HMOs curb incentives for expenditure? It does not seem
plausible that HMO patients generally have more severe cases, since both the unadjusted
and age- and sex-adjusted incidences of these diseases are greater in the indemnity plan.
Moreover, an alleged advantage of HMOs is that they are more vigorous in screening for
diseases, which would suggest they detect less advanced cases that are presumably
cheaper to treat.

We advance three possible explanations that merit investigation: (1) HMOs’
genuine concern about their patients and their individual management of cases more than
outweigh any adverse effects of cost-saving considerations. (2) HMOs, which tend to
compete vigorously with one another, have a deep concern for their reputations; they
assume that information about offering intense treatment where appropriate spreads in the
marketplace. (3) Preventive care—a supposed specialty of HMOs—works, but
selectively. In particular, it differentially eliminates the more mild cases of a disease.
Hence treatment intensity for the remaining cases is greater than in the indemnity plan.

Whatever the explanation for the surprisingly small contribution of treatment

intensity to cost differences, our overall results represent good news for those policy-
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makers who contemplate saving money through managed care. It costs substantially less,
without reducing the use of expensive treatments.

Our results should be complemented, of course, with studies of a broad range of
medical conditions and other settings. But assuming no unpleasant surprises, we have the
positive finding that cost savings by HMOs are not achieved through curtailing essential
medical treatments.'” Treatment intensity, as measured by the cost of the treatments
provided, is but one factor that helps to determine medical outcomes. For example,
physician skill levels or patient compliance rates could differ between the two types of
plans. Outcome differences between plans should also be examined. Past evidence,
however, does not suggest clear conclusions about outcome differences between patients
in HMOs and patients in indemnity plans (Miller and Luft, 1997).

If treatments do not differ on average between the two types of plans—or if
indeed the HMOs offer more intense treatment for the money—why do older and sicker
individuals differentially choose to stay in the indemnity plan? Our strong suspicion is
that, not unlike many health policy analysts and economists, the employees enrolled in the
GIC’s health plans simply have the wrong view about which mode delivers the more
intensive care. It may also be the case, though, that unmeasured aspects of the treatment
environment differ and favor the indemnity plan. For example, customer satisfaction and
relationships with providers may receive greater emphasis in the indemnity plan. A
strong relationship with caregivers could be as important an input for patient satisfaction

as the treatment itself. Alternatively, factors such as unlimited choice of physicians and

' In addition, out-of-pocket expenses are lower for high-cost patients in the HMOs; it certainly appears that
HMO patients get more bang—or at least more treatment—for their medical care buck.
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the absence of ‘gatekeeper’ primary care providers may explain why high-risk patients
prefer the indemnity plan.

The GIC has taken action to cut the higher costs incurred by patients in the
indemnity plan. In FY1999, the GIC implemented a Market Based Reimbursement
(MBRS), where its payments to hospitals and providers under the indemnity plan were
more determined by a formula based on payments made by HMOs and Medicare for each
DRG. The GIC estimates it has realized significant savings from this — about $26 million
in FY'1999, or 10.9 percent of total plan medical claims. For FY00, savings are
anticipated to be an additional 3 to 4 percent of indemnity claims.'® The cost savings
created by MBRS suggest either that our price hypothesis explains a major portion of past
differences in costs, or that treatment intensity is falling in the indemnity plan. We prefer
the former explanation, since it is unlikely that treatments would become less intense in
the indemnity plan than in the HMOs when all plans effectively face the HMOs’ payment
rates.

Understanding the source of cost differentials between HMO and indemnity plans
should help employers decide whether and how to implement risk-adjustment in their
efforts to efficiently subsidize employee health plans. Efficiency requires that prices to
consumers reflect “true” differences in costs between plans. Our results for the GIC show
that mix effects—which do not reflect true differences in costs—account for half of the
excess cost of the indemnity plan. However price effects, which are a true cost

difference, account for most of the rest.

'8 We are grateful to Helena Rubinstein, Director of the Policy Analysis & Program Development at the
GIC for discussing this with us and providing the financial information.
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TABLE 1 — GIC PLAN PREMIUMS, ENROLLMENT, AND BENEFIT COSTS FOR FISCAL YEAR 1995

Plan Group Premium ($) Enrollment Benefit Cost ($)
Indemnity 2,670 67,789 2,638
PPO 1,631 25,077 1,340
HMOs 1,686 122,421 1,226

Note: Enrollment and benefit costs include only individuals under age 65. Premiums and benefit costs
represent means over entire plan groups.
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TABLE 2 — SUMMARY OF MEDICAL CONDITIONS EXAMINED

Condition

Demographic Universe

Major Treatments

Claim Identification

Acute myocardial

infarction (AMI)

Live birth

Cancers: breast
colon
cervix
prostate

Diabetes

(type I (juvenile) and
type II (adult-onset))

men and women, 30-64

eligible mothers, 15-44

women, 30-64

men and women, 30-64
women, 30-64

men, 30-64

men and women, 0-64

cardiac catheterization,

all claims within 90 days

alone or accompanied by of diagnosis of an AMI

either percutaneous

transluminal coronary
angioplasty (PTCA) or
coronary artery bypass
graft (CABQG); patients
could receive none of

the above

normal delivery or
caesarian section

surgery and/or
radioactive oncology
and chemotherapy, or
none of the above

births identified as new
enrollees with birthdate
within fiscal year;
eligible mothers are
female heads-of-
household or spouses
ages 15-44; all claims
from nine months before
the birth through seven
days after the birth

all claims within six
months of first cancer
diagnosis for patients
with at least two
diagnoses for the same
type of cancer

all claims over two fiscal
years for individuals
with at least two
diabetes-related
diagnoses

Note: Diagnoses are identified using codes from the International Classification of Diseases, 9 Edition,
Clinical Modification (ICD9-CM). Procedures are identified using codes from the Physician’s Current
Procedural Terminology and the ICD9-CM.
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TABLE 3 — DEMOGRAPHIC DISTRIBUTIONS OF GIC ENROLLEES BY INSURANCE PLAN GROUP, FY95

Indemnity Plan HMOs
Age Group Males Females Males Females
0-19 9.00% 8.65% 12.68% 16.28%
20-34 6.26 7.15 9.76 12.03
35-49 12.51 16.13 14.59
50-64 15.47 19.80 6.77 7.28
All ages 45.78% 54.22% 47.99% 52.01%
Enrollees 67,789 122,421

Note: Each entry is the share of that plan’s enrollees in that age and sex group.

TABLE 4 — SUMMARY OF INCIDENCE RATES OF MAJOR CONDITIONS BY PLAN, FY94-95

Incidence Adjusted for

Overall Incidence Demographics

Condition Indem. HMOs Ratio Indem. HMOs Ratio
Acute myocardial infarction 0.67% 0.30% 2.23* 0.54% 0.40% 1.35%
Live birth 6.09 5.05 1.21% 6.80 4.82 1.41%
Breast cancer 1.33 0.59 2.25% 1.12 0.72 1.56*
Cervical cancer 0.13 0.13 0.93 0.14 0.13 1.08

Colon cancer 0.21 0.08 2.62% 0.16 0.10 1.60*
Prostate cancer 0.75 0.26 2.88% 0.52 0.38 1.37*
Type I diabetes 1.39 0.55 2.53* 1.18 0.65 1.82%
Type II diabetes 2.33 1.07 2.18% 1.76 1.36 1.29*

* Denotes that the ratio of the indemnity plan rate to HMOs’ rate is significantly different from one at the

five percent level.

Note: Demographic adjustments follow the formula described in section III.A (Mix Effects: Incidence).

The universes of enrollees for each condition are described in Table 2.
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TABLE 5 — COMPARISONS OF CONDITION-SPECIFIC COSTS AND TOTAL COSTS FROM ALL DISEASES WITH THE
EFFECT OF INCIDENCE RATES, FY94-95

Indemnity Plan Percent of
Costs Per Capita, Sum of FY94 With HMO Difference in
and FY95, by Universe of Indemnity Incidence Total Costs
Enrollees and Condition(s) Plan HMOs Rates from Incidence
Men and women aged 0-64:
Total costs $5,232 $2,277 $— $—
Costs from Type I diabetes 158 105 62 3.2
Costs from Type II diabetes 167 97 77 3.0
Men and women aged 30-64:
Total costs 6,449 2,861 —
Costs from AMI 200 57 90
Costs from colon cancer 65 9 24 I.
Men aged 30-64:
Total costs 6,011 2,451 — —
Costs from prostate cancer 128 28 44 2.4
Women aged 30-64:
Total costs 6,793 3,223 — —
Costs from breast cancer 342 69 151 53
Costs from cervical cancer 20 11 22 -0.1
Eligible mothers aged 15-44:
Total costs 6,007 2,956 — —
Costs from live births 582 430 482 33

Note: Total costs are sums of FY94 and FY95 per capita costs within the noted universes of patients. The
last column shows what percentage of total costs (for all conditions) is accounted for by incidence rates of
the condition in question. These figures are not adjusted for specific demographic characteristics.
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TABLE 6 — SUMMARY OF DECOMPOSITIONS OF COST DIFFERENCES BETWEEN PLANS AMONG SUFFERERS,

FY94-95
Difference in Mix Effect Percent of Percent of
Per Capita Percent of Percent of Difference Difference
Plan Costs, Difference Difference from from Price or
Indemnity — from from Within- Treatment Unobserved
Condition HMO* Incidence Mix Condition Mix Intensity Selection
Average $107 46.8% 4.2% 5.1% 45.1%
Acute
myocardial
infaction 143 57.6 4.5 1.0 36.9
Live birth 152 514 0.4 11.3 36.9
Breast cancer 273 51.9 -6.7 1.2 53.6
Cervical cancer 9 -10.6 24 .4 14.4 71.8
Colon cancer 56 46.1 -5.0 5.3 53.6
Prostate cancer 100 58.2 6.3 -2.5 38.0
Type I diabetes 53 64.3 4.1 — 31.5
Type 1I diabetes 70 55.8 5.6 — 38.6

Note: The percentages in the last four columns refer only to relative importances of the first-order effects
from the decompositions. Appendix Table E lists the actual first-order effects. “Per capita” refers only to
the universe of enrollees in which the condition is examined; see Table 2 for details. Costs are totals for

FY94 and FY95.
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TABLE 7 — FREQUENCY OF TREATMENTS AND PAYMENTS FOR ACUTE MYOCARDIAL INFARCTION (AMI) BY

PLAN, FY94-95
Plan Indemnity HMOs
Two-year incidence of AMI* 0.54% 0.40%
Average cost per episode* $29,488 $19,821
Share by treatment path
null 52.0% 53.4%
catheterization™® 223 13.2
PTCA* 13.1 20.0
CABG 12.6 13.4
Payments, AMI episodes
By path: null* $17,882 $10,573
catheterization 25,151 21,939
PTCA* 40,662 21,302
CABG* 72,693 51,885
weighted by treatment path* 29,791 19,282

* Denotes that means are significantly different at the five percent level.

Note: All figures are demographically adjusted for the age and sex composition of the total insurance pool.
This analysis includes only individuals between the ages of 30 and 64. Payments refer to all services and
prescription drugs within 90 days from the date of diagnosis of the AMI. CABG is coronary artery bypass
graft surgery. PTCA is percutaneous transluminal coronary angioplasty. Catheterization refers to instances
in which the patient underwent a cardiac catheterization but not CABG or PTCA. The null path indicates
none of the three major surgical treatments were undertaken. Nine cases in which patients underwent both

PTCA and CABG were classified as CABG.

TABLE 8 — FREQUENCY OF TREATMENTS AND PAYMENTS FOR LIVE BIRTHS BY PLAN, FY94-95

Plan Indemnity HMOs
Incidence of live birth* 6.80% 4.82%
Average cost per birth $9,624 $8,446
Caesarian section share* 22.9% 17.0%
Payments, pregnancy episodes
with caesarian* $14,937 $10,072
no caesarian 7,810 8,054
weighted by treatment path 9,376 8,438

* Denotes that means are significantly different at the five percent level.

Note: All figures are demographically adjusted for the age composition of the total insurance pool. This
analysis includes only women between the ages of 15 and 44 classified as heads-of-household or heads’
spouses. Payments refer to all services and prescription drugs from nine months before a normal birth
through seven days after the birth. All pregnancies resulting in births between 4/1/94 and 6/31/95 are

included.
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TABLE 9 — FREQUENCY OF TREATMENTS AND PAYMENTS FOR FOUR CANCERS BY PLAN, FY94-95

Cancer Breast Cervix Colon Prostate
Plan Indemnity HMOs Indemnity HMOs Indemnity HMOs Indemnity HMOs
Incidence 1.12% 0.72%* 0.14% 0.13% 0.16% 0.10%* 0.52% 0.38%*
Average cost per episode $26,562 $10,935* $13,925 $7,308%* $33,510 $8,816* $17,504 $11,023*
Share by treatment path
RO/C 3.8% 3.0% 1.3% 1.2% 5.0% 1.4% 7.5% 7.4%
surgery 64.1 62.2 96.7 95.6 76.1 65.2 83.2 80.2
surgery-RO/C 32.1 34.8 3.2 3.2 18.9 33.4% 9.3 12.4
Share with treatment
patient management 99.2 97.0%* 98.9 90.3" 96.4 79.9% 98.5 95.8
diagnostic radiology 95.1 92.7 64.4 64.7 84.2 70.0* 82.1 74.8
Payments by episode
by path: RO/C $17,331 $8,866 — — $25,953 — $15,123 $27,593
surgery 19,473 5,830* 12,577 5,968* 28,129 2,010%* 15,320 8,137*
surgery-RO/C 41,728 20,714* 47,851 — 54,936 25,546* 36,114 23,796
weighted by treatment path 27,002 10,878* 13,890 7,182* 33,884 6,140* 17,871 10,854*

" Denotes that means are significantly different at the 10 percent level.

* Denotes that means are significantly different at the five percent level.

" Denotes that the figures in this line are computed using insufficient observations to test confidence.

Note: All figures are demographically adjusted for the age and sex composition of the total insurance pool. This analysis includes only individuals between the
ages of 30 and 64—women only for breast and cervical cancer, men only for prostate cancer, and both men and women for colon cancer. Payments include all
services and prescription drugs within six-months from the first date of a service with a relevant cancer diagnosis and a surgery, radioactive oncology, or
chemotherapy treatment. RO/C is radioactive oncology or chemotherapy. The treatment paths are mutually exclusive.
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TABLE 10 — INCIDENCE AND PAYMENTS FOR DIABETICS BY PLAN, FY94-95

Plan Indemnity HMOs

Incidence: type I* 1.16% 0.66%
type II* 1.71 1.36

Payments: type I* $11,023 $7,748
type II* 6,898 4,479

* Denotes that means are significantly different at the five percent level.

Note: All figures are demographically adjusted for the age and sex composition of the total insurance pool.
This analysis includes individuals between the ages of 0 and 64. Payments include all services and
prescription drugs within the two fiscal years of data. Patients were identified as diabetics if they had two
services with diabetes-related diagnoses within the two-year period. Type I diabetes is juvenile, insulin-
dependent diabetes; type II is adult-onset, non-insulin-dependent diabetes.

TABLE 11 — ALTERNATE COMPARISONS OF TREATMENT INTENSITY AND COSTS FOR SIX CONDITIONS

) 2) 3
Ratio of indemnity Ratio of indemnity Ratio of indemnity
plan intensity to plan intensity to plan costs to HMO
HMO intensity using HMO intensity costs using treatment
indemnity plan costs using HMO costs frequencies from
Condition as weights as weights entire pool
Acute myocardial infarction 0.96 1.00 1.52%
Live birth 1.05 1.03 1.23
Cancer: breast 0.98 0.96 2.44*
cervix 1.01* 1.01 1.85*
colon 0.89 0.65* 4.55%
prostate 0.96 0.95 1.56*

* Denotes that ratio is significantly different from 1 at the ten percent level.

* Denotes that ratio is significantly different from 1 at the five percent level.

* Denotes that this figure is approximate because no patients in the indemnity plan followed the RO/C path.
Costs for RO/C were approximated by multiplying the average costs for surgery by the ratio in the HMOs of
RO/C costs to surgery costs.

Note: The method for computing the indices is described in section IV. The index numbers for cancers of
the cervix and colon should be viewed as approximate, since the underlying figures were computed from

too few observations to test confidence of differences across plans.
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APPENDIX TABLE A — FREQUENCY OF TREATMENTS AND PAYMENTS FOR ACUTE MYOCARDIAL INFARCTION
(AMI) BY PLAN, ADJUSTED FOR AREA OF RESIDENCE AND HOSPITAL OF TREATMENT, FY 94-95

Plan Indemnity HMOs
Two-year incidence of AMI* 0.54% 0.40%
Average cost per episode* $30,060 $18,440
Share by treatment path
null 52.6% 52.3%
catheterization* 21.7 13.9
PTCA* 13.4 20.5
CABG 12.4 133
Payments, AMI episodes
treatment path:  null* $18,315 $8,242
catheterization 27,044 18,892
PTCA* 42,348 23,355
CABG* 75,854 47,273
weighted by treatment path* 30,487 17,961

* Denotes that means are significantly different at the five percent level.

Note: All figures are demographically adjusted for the age and sex composition of the total insurance pool.
Additional fixed effects are included for three-digit zip code of residence, Metropolitan Statistical Area of

residence, and treatment at any of 10 major Massachusetts hospitals. This analysis includes only

individuals between the ages of 30 and 64. Payments refer to all services and prescription drugs within 90
days from the date of diagnosis of the AMI. CABG is coronary artery bypass graft surgery. PTCA is
percutaneous transluminal coronary angioplasty. Catheterization refers to instances in which the patient
underwent a cardiac catheterization but not CABG or PTCA. The null path indicates none of the three
major surgical treatments were undertaken. Nine cases in which patients underwent both PTCA and CABG

were classified as CABG.
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APPENDIX TABLE B — FREQUENCY OF TREATMENTS AND PAYMENTS FOR LIVE BIRTHS BY PLAN, ADJUSTED

FOR AREA OF RESIDENCE AND HOSPITAL OF TREATMENT, FY94-95

Plan Indemnity HMOs
Incidence of live birth* 6.84% 4.77%
Average cost per birth $10,050 $9,307
Caesarian sections/live births 25.7% 22.9%
Payments, pregnancy episodes
with caesarian* $14,879 $10,438
no caesarian 8,203 9,159
weighted by treatment path 9,976 9,320

* Denotes that means are significantly different at the five percent level.
Note: All figures are demographically adjusted for the age composition of the total insurance pool.

Additional fixed effects are included for three-digit zip code of residence, Metropolitan Statistical Area of
residence, and treatment at any of 10 major Massachusetts hospitals. This analysis includes only women
between the ages of 15 and 44 classified as heads-of-household or heads’ spouses. Payments refer to all
services and prescription drugs from nine months before a normal birth through seven days after the birth.

Only pregnancies resulting in births between 4/1/94 and 6/31/95 are included.
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APPENDIX TABLE C — FREQUENCY OF TREATMENTS AND PAYMENTS FOR FOUR CANCERS BY PLAN, ADJUSTED FOR AREA OF RESIDENCE, FY94-95

Cancer Breast Cervix Colon Prostate
Plan Indemnity HMOs Indemnity HMOs Indemnity HMOs Indemnity HMOs
Incidence 1.12% 0.72%* 0.13% 0.13% 0.16% 0.10%* 0.53% 0.37%*
Average cost per episode $26,011 $11,410* $15,492 $8,486 $35,636 $4,932% $18,098 $10,109*
Share by treatment path
RO/C 3.7% 2.9% 0.0% 1.8% 5.3% 0.6%" 8.0% 6.7%
surgery 64.3 62.6 92.5 96.4 76.0 66.6 81.7 82.5
surgery-RO/C 32.0 344 7.5 1.8 18.7 32.8 10.3 10.8
Share with treatment
patient management 99.2 96.8* 96.1 90.8 96.9 79.1% 98.7 95.6
diagnostic radiology 95.5 92.7 79.6 69.3 84.1 71.0 81.9 74.9
Payments by episode
by path: RO/C $15,494 $7,906 — — $25,953 — $21,230 $14,354
surgery 18,803 6,851* 12,116 7,458 30,232 -2,546%* 15,785 7,398*
surgery-RO/C 38,911 23,205* 47,851 53,058* 63,083 15,983* 40,291 18,402
weighted by treatment path 26,425 11,374* 14,165 8,944 37,157 2,268%* 18,261 10,245%*

" Denotes that means are significantly different at the 10 percent level.

* Denotes that means are significantly different at the five percent level.
" Denotes that the figures in this line are computed using insufficient observations to test confidence.
Note: All figures are demographically adjusted for the age and sex composition of the total insurance pool. Additional fixed effects are included for three-digit

zip code of residence and Metropolitan Statistical Area of residence. This analysis includes only individuals between the ages of 30 and 64—women only for
breast and cervical cancer, men only for prostate cancer, and both men and women for colon cancer. Payments include all services and prescription drugs within
six-months from the first date of a service with a relevant cancer diagnosis and a surgery, radioactive oncology, or chemotherapy treatment. RO/C is radioactive
oncology or chemotherapy. Some figures are negative as a result of small sample sizes where regression estimation with so few degrees of freedom is less

precise. The lack of degrees of freedom also results in some perfectly-specified regressions.
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APPENDIX TABLE D — INCIDENCE AND PAYMENTS FOR DIABETICS BY PLAN, ADJUSTED FOR AREA OF
RESIDENCE, FY94-95

Plan Indemnity HMOs

Incidence: type I* 1.18% 0.65%
type I11* 1.73 1.34

Payments: type I* $10,915 $7,858
type II* 6,911 4,417

* Denotes that means are significantly different at five percent level.
Note: All figures are demographically adjusted for the age and sex composition of the total insurance pool.
Additional fixed effects are included for three-digit zip code of residence and Metropolitan Statistical Area
of residence. This analysis includes only individuals between the ages of 0 and 64. Payments include all
services and prescription drugs within the two fiscal years of data. Patients were marked as diabetics if they
had two services with diabetes-related diagnoses within the two-year period. Type I diabetes is juvenile,
insulin-dependent diabetes; type II is adult-onset, non-insulin-dependent diabetes.

APPENDIX TABLE E — DECOMPOSITION OF COST DIFFERENCES BETWEEN PLANS AMONG SUFFERERS,

ACTUAL FIRST-ORDER TERMS, FY94-95

Difference in Percent of Percent of
Per Capita Percent of Percent of Difference Difference
Plan Costs, Difference Difference from from Price or
Indemnity — from from Within- Treatment Unobserved
Condition HMO* Incidence Mix Condition Mix Intensity Selection
Average $106.9 83.3% 7.1% 7.0% 73.2%
Acute
myocardial
infaction 143.4 77.0 6.0 1.3 49.4
Live birth 151.7 65.5 0.5 14.4 47.1
Breast cancer 272.6 69.7 -9.0 1.6 71.9
Cervical cancer 9.8 -14.5 333 19.7 98.0
Colon cancer 55.7 73.5 -8.0 8.4 85.5
Prostate cancer 100.1 83.8 9.0 -3.6 54.7
Type I diabetes 52.6 181.3 11.6 — 88.9
Type II diabetes 69.5 129.8 13.1 — 89.8

Note: Sum of components of differences may exceed 100 percent since second-order and third-order terms
are omitted. Appendix Table F lists all terms for acute myocardial infarction. Components may be negative
if adjusting for the given variable widens the gap in costs between the health plans. “Per capita” refers only
to the universe of enrollees in which the condition is examined; see Table 2 for details. Costs are totals for

FY94 and FY95.
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APPENDIX TABLE F — COMPLETE LIST OF TERMS FROM DECOMPOSITION OF COST DIFFERENCES, ACUTE
MYOCARDIAL INFARCTION, FY94-95

Percentage of Cost

Decomposed Term Difference Explained
incidence 77.0
within-condition mix 6.0
treatments 1.3
price 494
(incidence)*(within-condition mix) -3.3
(incidence)*(treatments) -0.7
(incidence)*(price) -27.3
(within-condition mix)*(treatments) 5.8
(within-condition mix)*(price) -1.5
(treatments)*(price) -2.8
(incidence)*(within-condition mix)*(treatments) -3.2
(incidence)*(within-condition mix)*(price) 0.8
(incidence)*(treatments)*(price) 1.6
(within-condition mix)*(treatments)*(price) -6.8
(incidence)* (within-condition mix)*(treatments)*(price) 3.7
Total (without rounding) 100.0

Note: This analysis includes only individuals between the ages of 30 and 64. Costs refer to payments for all
services and prescription drugs within 90 days from the date of diagnosis of the AMI. Components may be
negative if adjusting for the given variables widens the gap in costs between the health plans.
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Mathematical Appendix — Hypothetical Calculation of Sources of Cost Differences

N K
The formula for per capita costs for condition j in plan Pisx} =g - Z[df Yt )
i=1 k=1
Let Pe {I, H}, N=2, and K = 2; we can suppress subscript j for considering one hypothetical condition.
Let ¢’ = 0.2 and ¢" = 0.1 be the incidence rates in the two plans.
Let the demographic distributions conditional on contracting the condition be &’ =[0.4 0.6] in the indemnity plan and & =[0.3 0.7]
in the HMOs.

0.6 0.
Let the distributions of treatments conditional on demographics and on contracting the condition be 7 = |: ] in the indemnity

04 02
0.5

lan and ¢ =
P |:0.5

0.71] .
in the HMOs.
0.3
» : : " 2 0], : :
Let mean payments conditional on treatments, demographics, and contracting the condition be /= 43 in the indemnity plan and

1 5
A= in the HMOs.
3 7

Then x' = 0.99 and x = 0.45, and Ax""” = 0.54, the per capita cost difference between plans.

If we only replace ¢’ with ¢”/, then the value of x' changes to 0.50, which accounts for (0.99-0.50)/(0.99-0.45) = 91 percent of Ax""".

If we only replace d with d”, then the value of x' changes to 1.06, which accounts for (0.99-1.06)/(0.99-0.45) = -13 percent of Ax"”".

If we only replace ¢ with 77, then the value of x’ changes to 1.03 which accounts for (0.99-1.03)/(0.99-0.45) = -7 percent of Ax"*".

If we only replace 7 with 7, then the value of x' changes to 0.79, which accounts for (0.99-0.79)/(0.99-0.45) = 37 percent of Ax""".

(If we standardize to fractions of cost differences accounted for by first-order effects, we find that incidence accounts for 84 percent of
costs differences, demographic mix accounts for —12 percent, treatments account for —6 percent, and prices account for 37 percent.)
Replacing two or more of the terms that compose x’ with the corresponding terms from x” will produce the 11 interactions as listed in
Appendix Table F. Note that the terms differ if we use x” as the base and substitute terms from x".
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