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What’s Different about Health?
Human Repair and Car Repair

in National Accounts and
in National Health Accounts

Jack E. Triplett

The American patient is likely to . . . regard doctors as
technicians who are periodically called on to repair his
physical machinery.

—Aaron and Schwartz (1983)

Measuring the output of services industries has long been considered dif-
ficult. “The conceptual problem arises because in many service sectors it
1s not exactly clear what is being transacted, what is the output, and what
services correspond to the payments made to their providers” (Griliches
1992, 7). Among the hard-to-measure services, no task has been perceived
as more difficult than measuring the output of the health care sector.
Why is measuring health care output so hard? The medical economics
literature contains a long list of intimidating and discouraging difficulties.
In this paper, I propose to cut through this mostly defeatist list by posing
what at first might seem a narrowly focused question: Why is health care
different from any other analogous service, such as car repair?
Comparing measurement issues in human repair and car repair is in-
structive. It is not merely the straightforward analogies: Replacing a shock
absorber and replacing a hip are both repairs to a suspension system, diag-
nostic activity is a crucial part of both production processes, the frequency
of costly diagnostic errors is a concern in both types of repairs, and the
outputs of both repair industries are enhanced by new technologies for
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16 Jack E. Triplett

diagnosis and for installation of the part and are also embodied in the part
installed. As Vaupel (1998) suggests, the subjects of both repair industries
are complicated systems, which is why human and automobile mortality
functions look remarkably similar.

More importantly, asking why health is different facilitates asking how
health is similar. What can we learn from the way we measure the output
of car repair that can be applied to the measurement of human repair and
can simplify the health care measurement problem? Health care is differ-
ent, but is it so different that we have to start over with a new paradigm?

I contend that health is not thar different: The paradigm we use for car
repair can be applied, with suitable modification, to health care. Empha-
sizing the similarities in human repair and car repair paradigms makes it
easier to design operational measurement strategies. The similarities may
also make it easier for national income accountants and users of economic
statistics to understand and accept the sometimes controversial extensions
to the paradigm that are necessary because health is indeed, in some re-
spects, different.

1.1 Background

Although one might expect that measuring health care output would
entail in some manner measuring “health,” most prior economic measure-
ment in health care has been conducted without explicit reference to medi-
cal care outcomes. Because output measures in the national accounts of
most countries are typically produced through deflation—that is, by divid-
ing health expenditures by a price index—medical care price index meth-
odology has determined the concepts embodied in medical care output
measures (except of course in national accounts for countries in which
medical care is part of the public sector).

Historically in the United States, the Consumer Price Index (CPI) com-
ponent for medical care has been used for deflating medical expenditures.
This CPI medical care index was until recently constructed from a sample
of medical care transactions: a hospital room rate, the price for administer-
ing a frequently prescribed medicine, or the charge for a visit to a doctor’s
office (see Berndt et al., chap. 4 in this volume). Such transactions, which
are effectively medical inputs, are sufficiently standardized that the same
transaction can be observed repeatedly, which is required for a monthly
price index.

The health outcomes of those CPI transactions were never considered
explicitly. It is, of course, true that when a consumer paid for an influenza
shot, the consumer wanted to reduce the probability of contracting influ-
enza. If an influenza shot that was more effective in preventing influenza
became available, a “quality adjustment” would in principle be made in
the CPI to allow for the value of the improvement.
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In practice, however, such quality adjustments were seldom carried out
in the medical care price indexes, for lack of the required information. A
quality adjustment in the CPI requires more than just a measure of health
care “quality,” which may itself be difficult to obtain. The CPI quality
adjustment requires valuation, an estimate of “willingness to pay”—what
would a consumer be willing to pay for the improved influenza shot, rela-
tive to the unimproved one? For health care, the willingness-to-pay ques-
tion was hard to answer.

Thus, for two reasons, health outcome measures were ignored. First, the
primary focus in constructing the price index was on collecting informa-
tion on transactions, not on medical outcomes. A collection system that
focuses on transaction prices for medical inputs does not routinely yield
medical outcomes. Second, when improved medical outcomes did come
into the picture (in the form of a CPI quality adjustment), it was not the
outcome itself but the consumer’s willingness to pay that was relevant.

It was widely noted, even thirty-five years ago, that the CPI methodol-
ogy did not adequately account for improvements in medical care. As the
influenza shot example suggests, an improvement in medical procedures
that raised the cost of treatment but also improved efficacy frequently
showed up as an increase in the CPI. When this CPI was used as a deflator,
the improved medical care procedure was thereby inappropriately deflated
out of the medical output measure.

Two alternatives to CPI methodology surfaced in the 1960s. The first
was the idea of pricing the “cost of a cure,” estimating the cost of a medical
procedure (the treatment of appendicitis, for example). This contrasted with
the CPI’s focus on hospital billing elements for a medical procedure, such
as the hospital room rate and the administration of a pain medication.!

Scitovsky (1964, 1967) estimated cost trends for treating selected medi-
cal conditions, including appendicitis and otitis media. She reported that
the cost of treating illnesses increased faster than the CPI, a result that
most economists found puzzling (because the CPI error that it implied
went in the opposite direction from what was expected). Scitovsky sug-
gested that the CPI had understated the rate of medical inflation in the
1950s and 1960s because actual charges had advanced relative to the “cus-
tomary” charges that presumably went into the CPI.2

Scitovsky raised some problems with the cost-of-illness approach that
had not previously been considered: What should be done about potential

1. George Stigler, in testimony on the “Stigler Committee Report,” remarked: “we were
impressed by some of the preliminary work that has been done . . . on problems such as the
changing cost of the treatment of a specific medical ailment. . . . We think it would be pos-
sible . .. to take account of things such as the much more rapid recovery and the much
shorter hospital stay . . .” (U.S. Congress 1961, 533).

2. In recent years, it has been asserted that the error from “list” prices goes the other way;
see Newhouse (1989).
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adverse side effects of a new treatment that was better in some respects
(or for some care recipients), but worse in others (or for other recipients)?
Her example was a new drug treatment for appendicitis that lowered aver-
age hospital stay, reduced recovery time, and was far less painful, but in-
creased the chance of a ruptured appendix, with potentially fatal conse-
quences. Though it was not recognized at the time, the Scitovsky study
showed that all the outcomes of a medical procedure must be considered,
not just any single one, nor just the principal or primary outcome measure.
The study said that looking only at the cost of a unidimensional “cure”
(appendicitis treatment) without considering the multidimensional attri-
butes or characteristics of a medical procedure could produce its own bias.
Though this problem was intractable with the analytic tools that were
available in the 1960s, it has been addressed in the cost-effectiveness re-
search of the past ten to fifteen years (see the discussion below).

It is a bit perplexing that, in intervening years since Scitovsky’s work,
few other estimates of the cost of treating an illness have been made. Cut-
ler et al. (1998), Shapiro and Wilcox (1996), and Frank, Berndt, and Busch
(1999) followed Scitovsky by three decades.

As a second alternative to the CPI medical care price index, Reder
(1969, 98) proposed to bypass the medical pricing problem altogether by
pricing medical insurance: “If medical care is that which can be purchased
by means of medical care insurance, then its ‘price’ varies proportionately
with the price of such insurance” Barzel (1969) estimated an insurance
measure of medical price inflation, using Blue Cross—Blue Shield plans.

The medical insurance alternative has not been without critics.
Feldstein (1969, 141) objected that the cost-of-insurance approach “is al-
most certain to be biased upward” because “average premiums will rise
through time in reflection of the trend toward more comprehensive cover-
age” and because the insurance plans will purchase “more services or ser-
vices of higher quality” Moreover, if an epidemic occurred which raised
the cost of insurance, it would inappropriately show up as an increase in
the cost of medical care, and therefore not an increase in its quantity, un-
less the medical premium were calculated net of utilization rates. Thus,
implementing the insurance alternative requires solving two quality-
adjustment problems—adjusting for changes in the quality of medical care
and in the quality of insurance plans. Additionally, measuring the output
of insurance is conceptually difficult (see Sherwood 1999).

Little empirical work on medical insurance has followed Barzel in the
intervening thirty years. Pauly (1999) has recently revived the proposal.
He argues that improved methods for measuring willingness to pay make
the medical insurance alternative a more attractive option now than it was
in the past. In principle, Pauly contends, one could ask how much a con-
sumer would be willing to pay for an insurance policy that covered an
expensive medical innovation, compared with one that did not. Weisbrod
(1999) noted that no “constant-technology” health insurance contracts ex-
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ist, no plans promise to pay for yesterday’s technology at today’s prices,
which in itself suggests that the improved technology was worth the in-
creased cost to insurance buyers. Even if the logic of Pauly’s proposal
suggests an empirical approach, no empirical work exists, so its applicabil-
ity to measuring medical price and output has not been tested.

As these references from the 1960s suggest, the major issues on health
care output were joined years ago. Until recently, debate on measuring the
output of the medical sector largely repeated those thirty-year-old argu-
ments. Neither the empirical work nor the data had advanced much be-
yond the mid-1960s (Newhouse 1989).

Several things have changed recently in the United States. First, the
Bureau of Labor Statistics, initially in the Producer Price Index (PPI) and
more recently in the CPI, has introduced new medical price indexes that
are substantial improvements on what existed before (Catron and Murphy
1996; Berndt et al., chap. 4 in this volume; U.S. Department of Labor
1996). Second, a major new research initiative on health care price indexes,
using new approaches and new sources of data, has been created by a
research group centered at the National Bureau of Economic Research
(these studies are described later). Third, information on health care out-
comes has been enhanced greatly by recent research on “cost-effectiveness
analysis” within the medical establishment itself (Gold et al. 1996).

A task as yet unexplored is the building of these new price indexes and
health outcome measures into an output measure for the medical care
sector. The remainder of this paper will develop an approach (which I call
the “human repair model”); contrast it with approaches that are used in
other parts of national economic accounts and national health accounts;
explore the reasons why health care output requires a modification to the
measurement conventions typically used for nonmedical services, such as
car repair; and, in the last section, present an empirical example of a
health account computed from such information.

1.2 The Conceptual Framework for the Human Repair Model

How do we measure the output of nonmedical services in national ac-
counts? Taking as an example car repair, most countries do something
like the following. First, one gathers the total expenditure on car repairs
(expenditures on brake jobs, water pump and fuel pump replacements,
engine overhauls, and so forth). Next, a government statistical agency
takes a sample of car repairs (brake jobs and water pump replacements,
say); it computes the price change for brake jobs and the price change for
water pump replacements, and from these constructs a price index for auto
repair.’ When the price index is used as the deflator for automobile repair

3. This describes, very generally, the Bureau of Labor Statistics methodology for the “auto
repair” component of the CPI. See U.S. Department of Labor 1992.
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expenditures, the result is the (real) expenditures on the output of the auto
repair industry (see U.S. Department of Commerce 1989).
Thus, we have
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= real expenditure on car repair.

The subscript i in these equations refers to individual car repairs (replac-
ing brake pads, for example). Equation (1) is the car repair price index,
weighted in principle by the quantities of the different kinds of repairs.
The first term on the right-hand side of equation (2a) is the change in
expenditure on auto repair, and equation (2b) gives the expression for the
change in real output or expenditure on auto repair.*

Constructing a measure of health care output can proceed in ways that
are in some respects similar to methods used for nonmedical services. That
is, we can assemble data on expenditures on treating groups of diseases,
such as, for example, expenditures on treating mental conditions or circu-
latory diseases, or, if more detailed data are available, on treating heart
attacks or depression. If we can construct price indexes by disease, then
these disease-specific measures of medical inflation can be used as defla-
tors to obtain measures of the real quantity of medical services by disease,
in a manner that is described exactly by equations (1)-(2b). In the rest of
this paper, this approach to obtaining real output of the medical care sec-
tor is called the “human repair model.”

4. Note that equation (1) is a Laspeyres price index number, and equation (2b) is a Paasche
quantity index, which is not the usual national accounts index number system. However, at
the lowest level of aggregation in the accounts, the price indexes used for deflation come
from price statistics agencies in Laspeyres form in most countries. At the detailed level, the
resulting deflated output series is therefore Paasche (or worse, a chained series of changes in
Paasche quantity indexes). In the United States, the Bureau of Economic Analysis now uses
a Fisher index number system for aggregating over components of GDP, and also for aggre-
gating output in gross product originating by industry data (see Landefeld and Parker 1997,
Lum and Yuskavage 1997). BLS has announced that most CPI components were converied
to geometric mean indexes in January 1999 (but not medical services, which remain Las-
peyres). No similar announcement has been made so far for the PP1. Currently, PPI medical
care price indexes are used for deflation in the medical care components of the NIPA and in
the U.S. NHA. At the detailed level, therefore, equation (2b) describes the calculation that
is presently in the real medical care components of the U.S. NIPA and NHA.
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There are great advantages to proceeding by the human repair model.
However, there are also some necessary differences between human repair
and car repair. The following sections highlight some of those differences.

1.2.1 What Is the Output of the Health Care Sector?

When a human repair expenditure is incurred, it must in some sense
add to the stock of health, just as car repair adds to the stock of function-
ing cars.® But how should we think about that increment?

There is little disagreement that health is produced by many factors,
and not solely by the activities of the medical sector. Diet, lifestyles, envi-
ronmental factors, genetic endowments, and other influences determine an
individual’s, or a society’s, level of health. It might even be true, as some-
times asserted, that nonmedical influences on health are more important
than the medical ones (McKeown 1976; Mokyr 1997).

Medical and nonmedical influences on the “production” of health can
be represented in a very general way as

(3) health = H(medical, diet, lifestyle, environmental, genetic, etc.).

“Health” is thus the ultimate output of a “production process” in which
medical interventions are one of a number of contributing inputs.

Using equation (3), it is natural to measure the contribution of the
health care sector to the production of health by the incremental contribu-
tion to health caused by medical interventions. That is,

3 (health)

(4) effectiveness of the health sector = ———-—,
d (medical)

other influences constant,

where d(health) is the change in health that is attributable to d(medical),
the incremental resources put into medical care interventions. Equation
(4) describes a relation between medical procedures and health, all other
influences on health constant.

To do this right, d(medical) should include the increments of all the
resources required by a medical intervention, which may include direct
and indirect costs (unpaid caregiving by the patients family, for example),
and d(health) should be a comprehensive measure that incorporates all of
the effects on health of a medical intervention, including unwanted side
effects if any. Equation (4) implies that the health outcomes associated with
medical interventions define the output of the health care sector. Let us call
this the “medical interventions perspective” on health care output.

The medical interventions perspective on health care output requires

5. Many medical procedures or expenditures are preventive in nature; they are not strictly
speaking human repairs nor are they disease related. However, car repair expenditures also
include preventive maintenance.



22 Jack E. Triplett

scientific information on the relation between medical interventions and
health status. The information that economists need for measuring health
care output is the same as the information needed to determine whether a
medical intervention is an effective treatment. The nature of this medical
data is discussed more fully in a subsequent section on cost-effectiveness
studies.

Notice that equation (4) does not imply that a society’s leve/ of health is
determined by its health expenditures or by the level of medical interven-
tions it supports. Neither does it imply that a society with a higher level of
health expenditures necessarily has a higher level of health than another
society with lower health expenditures. One often reads or hears state-
ments such as the following: U.S. spending on health care, which amounts
to around 14 percent of GDP, must not be productive (says the speaker),
because life expectancy in the United States is lower than it is in some
other countries that spend a smaller amount on health care. This “total
health” view of the output of the medical sector is widely expressed. An
example is the following: “Available estimates generally indicate that med-
ical care has been accountable for only about 10% to 15% of the declines
in premature deaths that have occurred in this century—the remainder
attributable to factors that have helped prevent illness and injury from oc-
curring. This suggests that the promise implicit in many technological in-
ventions may exceed their ability to deliver genuine health gains, at least
on a population-wide basis. However, they certainly consume resources”
{(McGinnis 1996, vi).

The total health view implies that one can judge a health care system’s
effectiveness by comparing a society’s level of health with the health sector
resources that presumably produce it. I believe this is not a useful way to
look at the matter. The “other factors” in equation (1) are not necessarily
constant in international comparisons of health and health expenditures,
Or in comparisons over time.

Distinguishing between the total health and medical interventions per-
spectives (between a society’s level of health and the health implications
of its medical interventions) is particularly important where a medical in-
tervention is undertaken to correct the health consequences of unhealthy
lifestyles. A car repair analogy may be helpful. Suppose a car owner with
a taste for stoplight drag races. Severe acceleration has “unhealthy” conse-
quences for the life expectancies of the clutch, transmission, and tires of
his car. One would not assess the output of the car repair industry by the
life expectancy of clutches on cars used for stoplight drag races, nor deduct
from the output of the car repair industry an allowance for the low life
expectancy of clutches on cars so used. The car mechanic repairs the con-
sequences of the owner’s lifestyle. The medical care sector also repairs, to
an extent, the consequences of owners’ lifestyles, and repairs as well the
consequences of other sources of health problems.
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Stoplight drag races, in the car-repair example, and fatty diets, smoking,
sedentary lifestyles, and so forth in the human-repair example, are utility-
generating activities—people like them, even though they may fully recog-
nize that they are harmful to health or to cars. Although individuals get
utility from better health, they also get utility from consumption activities
that may have adverse health consequences. The way we want to model
the output of health care is not independent of the demand for health care,
and the demand for health care (or the demand for “health”) is one of a
set of demands for different commodities, of which some have positive
and some negative implications for health. These demands, moreover, are
complicated by intertemporal considerations, both in the production pro-
cess for health and in consumers’ decision making.

The future level of health is a consequence, at least in part, of actions
today—of expenditures for health care and of diet, environmental, and
lifestyle influences. Thus, we might modify equation (3) into the intertem-
poral production process:®

(3a) health(z + n) = H[medical(?), diet(z), hifestyle(z),

environmental(z), genetic(z), etc.].

Some consumption goods that yield current utility (smoking and fatty
diets can serve as examples) have adverse consequences for health in sub-
sequent periods. That is, there are some components of diet where dfhealth
(r + m))/9[diet(r)] < 0, and similarly for some components of lifestyles and
of environmental influences.

On the demand side, however, the current level of utility depends on
current health (which depends, in part, on lagged values of the right-hand-
side variables in equation [3a]) and on the current level of consumption of
normal consumption goods, including lifestyle components such as restful
leisure pursuits. Thus

(5) utility(¢) = Ulhealth(z), diet(z), other consumption goods

and services(z), lifestyle(z), environmental(z), etc.],

where health(?) is determined by the lagged values in equation (3a).

For some of the goods in equation (5)—goods that I henceforth desig-
nate w—a[a(t + n)])/o[w(r)] < 0, but [ UE))/Ifw()] > 0. These are goods
whose consumption makes a positive contribution to present utility, but
which have an adverse effect on future health. Grossman (1972) empha-
sized that abstaining from consumption of such goods is like an invest-

6. This specification is not intended to deny that current levels of health care expenditure
and current diet or lifestyle affect current utility, but rather to emphasize the time paths of
the effects and the fact that individuals’ decisions are intertemporal and have intertemporal
effects.
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ment, in the sense that current consumption (utility) is reduced in order
to have greater consumption in the future. The future periods may be a
long way off, so the adverse consequences of current unhealthy behavior
will be discounted by a rational consumer. The future health consequences
are normally changes in probabilities, rather than deterministic. Discount
rates, assessments of probability changes, and—because of genetic factors,
for example—the actual risks of adverse effects may differ greatly across
individuals. Thus, their willingness to undertake “investments” in future
health—to reduce current unhealthy, but utility-generating, consumption
activities—may differ greatly.” Indeed, Garber and Phelps (1992) remark
that a drastic reduction in fatty diets will only increase life expectancy by
four days for men and two days for women.

As incomes rise and as consumers as a group become more wealthy,
consumption of, for example, rich diets and more sedentary lifestyles may
increase because these are luxury goods.® Because expensive medical pro-
cedures are also more readily available in a more wealthy society, income
affects health in two ways: It may encourage less healthy behavior, leading
to lower health (Grossman 1972 presents empirical evidence of this), but
income also permits more resources to be devoted to medical care, which
increases health.

Thus, the effects of fatty diets, sedentary behavior, and smoking on heart
disease might merely be offset by the development of expensive treatments,
such as heart bypass surgery. If so, the overall death rate from heart disease
might be the same as the rate in a society with healthier living and a
smaller amount of expensive surgery. Equality of the expected incidence
of heart disease in the two cases, however, tells us nothing about the value
of the output of the medical sector.’

The empirical question that needs exploring is not whether more medi-
cal expenditure gives “more” health, in the sense that a society’s level of
health is positively correlated with its level of medical expenditures. In the
specification of equation (3), the levels might not be closely correlated if
other influences on health changed adversely. The task is, rather, to com-
pute the marginal value of a medical intervention on health, holding con-
stant or abstracting from nonmedical influences on health. To measure the
output of the health sector we need to model the health consequences of
medical interventions, not to compare the aggregate level of health with
the resources employed in the health care sector.

7. There is a remark attributed to the late Mickey Mantle (a famous American athlete):
“If I’'d known I would live so long, I'd have taken better care of myself”

8. Smoking apparently has a low income elasticity, but automobile transportation has a
high income elasticity almost everywhere, leading to the observation that automobiles kill
more people through reduced exercise than they do in accidents.

9. It might tell us a great deal about the allocation of public expenditures between, for
example, medical expenditures and education expenditures that are intended to make indi-
viduals more aware of the trade-offs between lifestyles and disease, but that is a different
matter.
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On the other hand, lifestyle and other unhealthy behaviors will severely
complicate the empirical work necessary to estimate health sector output.
It might not be clear whether the clutch failed because the owner contin-
ued to indulge his taste for stoplight drag racing or because the mechanic
installed it improperly. If heart bypass recipients change their lifestyles in
more healthful directions, it will lengthen the apparent effect of the med-
ical intervention. Conversely, if they revert to unhealthy lifestyles, it will
shorten the apparent effect on life expectancy of the medical intervention.

In summary, in this subsection I considered the appropriate conceptual
way to think about health care output. I conclude that we should measure
it by the health implications of medical interventions, not by the society’s
level of health.

The medical interventions approach also implies the following: To find
the incremental impact of interventions on health, one cannot proceed by
trying to estimate some aggregate of medical interventions.'® Interventions
are, by their nature, specific, and they relate to specific diseases. Measur-
ing the health implications of medical interventions inevitably implies a
strategy of examining these interventions on an intervention-by-inter-
vention basis, that is, on a human repair-by—human repair basis.

1.2.2 Cost-Effectiveness Studies and Medical Outcomes

In the previous section, I proposed that the output of the health care
sector be measured, conceptually, by the heaith impacts of medical inter-
ventions. In the cost-effectiveness literature, such an impact is called a
“health outcome.” Gold et al. (1996, 83) define a health outcome as the
end result of a medical intervention, or the change in health status asso-
ciated with the intervention over some evaluation period or over the pa-
tient’s lifetime.

A typical cost-effectiveness study compares alternative health care pro-
cedures for a particular disease or condition. The numerator of the cost-
effectiveness ratio is the total cost difference between two alternatives, in-
cluding all direct costs and indirect costs such as family-provided care
during convalescence. The denominator is the difference in health out-
comes for the same two alternatives.

UK. Department of Heaith (1994) provides a tabulated review of cost-
effectiveness studies that existed at that time. Garber and Pheips (1992)
provide a theoretical framework for cost-effectiveness studies and show
that medical cost-effectiveness studies can be interpreted as willingness to
pay for medical interventions. Gold et al. (1996) provide a common proto-
col for carrying out such studies.

Health outcomes may be specific to a disease. Gold et al. (1996, 85-87,

10. An example of what I have in mind here are studies that regress international expendi-
tures on pharmaceuticals on measures of health or longevity. The argument of this section
suggests that such regressions are not useful as indicators of the effectiveness of pharmaceuti-
cal interventions,
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table 4.1) present examples of health outcome measures that have ap-
peared in the cost-effectiveness literature. For critical diseases (a heart at-
tack, for example, or cancer), survival probabilities or changes in life ex-
pectancy may be used as the health outcome that measures the effect of
an intervention (bypass surgery, for example).

Yet survival is an inadequate measure, because other aspects of health
also matter in treatment of life-threatening diseases. For this reason, Gold
et al. (1996) recommend as the denominator of the cost-effectiveness ratio
a relatively new health outcome measure called the quality-adjusted life
year (QALY), a health outcome measure that combines morbidity and
mortality into a single measure of health outcome.

QALY is not without controversy. Gold et al. (1996) discuss some of its
shortcomings, the assumptions required to implement the measure, and
the substantial data that it requires. Others have amplified on the short-
comings, arriving at less favorable assessments, at least with respect to its
present level of development. Triplett (1999) discusses the relation between
cost-effectiveness studies of health care and price index studies and ex-
plains how medical outcome measures such as QALY can be used as ad-
justments for improvements in medical technology for measuring medical
inflation and the real output of medical care services.

1.2.3 The National Health Accounts Production Boundary,
Health Care Output, and Car Repair

Market transactions have traditionally provided the production bound-
ary that defines price and output measurement in national accounts and
national health accounts. Putting a value on health outcomes crosses this
traditional production boundary. Crossing the production boundary has
been, and remains, controversial in national accounts and in national
health accounts.

Gilbert (1961, 290) asserted that “the production boundary must be
fixed at the point at which transactions take place between buyer and seller
because that is the only point at which value, output and price are settled
for things that are bought and paid for. Recovering from an iliness is not
a unit of output nor its cost a price.” In this view, improvements in mortal-
ity or in morbidity are not relevant to measuring the output of the medical
care sector because they are not “charged for” explicitly; a measure that
combines the two, such as QALY, is doubly condemned. The view ex-
pressed by Gilbert is still very much a part of the intellectual heritage of
both national accounts and national healith accounts.

In this respect, the health output proposal is not strictly analogous to
the way car repair output is measured in national accounts. One can think
of car repair as a production process that combines a broken car and a
repair to produce a functioning automobile, yet no national statistical
agency computes in national accounts the increment that car repair makes
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to the stock of functioning cars, nor calculates explicitly the benefit of the
repair to the car owner. In national accounts, the output of the car repair
industry equals the quantity or number of, for example, (constant quality)
brake jobs and other repairs—output is measured by deflating car repair
expenditures by a price index for brake jobs and so forth. No one tries to
assess the output of the car repair industry by some measure of the quality
or operational effectiveness of the functioning stock of cars.

Why not just measure the number of health care procedures, as we do
for car repair? Doing so preserves the transaction as the unit of obser-
vation, which has practical advantages. Alternatively, doing so in a
government-provided health care system preserves government expendi-
tures as the relevant resource measure, which has comparable advantages.

One part of the answer is, What we do for car repair is not all that
satisfactory if there are significant improvements in the quality of car re-
pair procedures, because the price indexes may not allow for those quality
changes very well. Quality change may bias the price and output measures
of the car repair industry. Some may think that quality changes in car re-
pair are not a measurement problem (though they probably are).!! Nearly
everyone agrees, however, that improvement in medical procedures is sub-
stantial and that quality improvement in medical care is a major part of
what we want to include in an output measure for health care. Thus, though
both car repair and human repair pose similar price and output measure-
ment problems, the “quality-change problem” looms larger in measuring
health care output, which justifies, or at least suggests, more radical solu-
tions.

The other part of the answer involves two aspects in which health care
differs from car repair or most other services: In car repair, we are willing
to assume that the more expensive repair procedure must be better if the
consumer chooses it. The consumer could, after all, sell the repaired car
(or the unrepaired one). Accordingly, the very fact that the car repair oc-
curred means that it meets a “willingness-to-pay” test.!?

Economists, and the medical profession, are less convinced of the equiv-
alent assumption in the case of human repair—there are serious doubts
that the price of a more expensive medical procedure necessarily measures
1ts greater contribution to health. The consumer has inadequate basis for
making informed choices among medical care providers and among op-
tions for treatment.

That consumer ignorance makes health care special 1s frequently as-

11. Zvi Griliches notes in his comment to this chapter that the statistics on car repair
productivity look peculiar, and suggests that car repair may not be measured very well. See
also Levy et al. (1999).

12. Generally, a representative consumer’s willingness to pay guides the determination of
how quality improvements should be treated in the CPI. Fisher and Shell (1972) and Triplett
(1983) provide theoretical rationales.
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serted, but one can make too much of it. Charging for unnecessary repairs,
or for the wrong repair, is also notorious in car repair. A very large propor-
tion of brake pad replacements are coupled with replacing brake disks as
well, which should not be the case. Those Cambridge authorities, Click
and Clack,"” recently reported the reason: It is easier to overcharge for
the brake repair than to explain the harmless initial noise that normally
accompanies replacement of brake pads alone. In car repair, as in human
repair, the choice of treatments is largely in the hands of professionals,
rather than the consumer, and agent problems potentially interfere with
the welfare-maximizing outcome in both cases.

Additionally, medical economists often emphasize that insurance drives
a wedge between payment and valuation. A standard result in medical
economics is that insurance causes more demand for medical care than
would otherwise be the case. “For many people . . . [medical care is] paid
for through health insurance, and the existence of moral hazard combined
with reasonably generous health insurance policies can call into strong
question the validity of the simple proposition that prices represent con-
sumers’ marginal willingness to pay for the relevant products” (Keeler
1996, 189).

However, many car repairs are also paid by insurance, and it is a com-
monplace observation that car insurance also causes more car repair than
would otherwise occur. It is not so clear that insurance makes a fundamen-
tal difference between human repair and car repair, although it might be
true that the magnitude of its effects are larger in human repair. More
likely, insurance gets more attention in the medical industry case because
human repair is more important than car repair, both as a share of the
economy and in consumer welfare.

Thus, neither consumer ignorance nor insurance creates a fundamental
difference between human repair and car repair. The most important dif-
ference between human repair and car repair is the fact that the owner
can sell the car.

For a car repair, a consumer routinely asks, Considering what the car is
worth, should I repair it? Could I get auto transportation services more
cheaply by selling the unrepaired car and buying another? Should I do
without a car? If we were to collect the values of the unrepaired and re-
paired car, we presume that we would find that the repaired car’s change
in value justified the cost of the repair. But we do not do that, largely be-
cause it is not necessary. Because the car could always have been sold, we
assume that the car repair meets the willingness-to-pay test.

Suppose, for example, that for a brake job the car owner had to choose
between two different types of brake pads, one which claimed 20 thousand
miles of life and the other 30 thousand. In principle, one could evaluate

13. Click and Clack are hosts of a popular American radio program on car repair. They
were the 1999 commencement speakers at MIT.
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the owner’s choice by obtaining “outcome” data (did the more expensive
pads actually give longer life or more stopping effectiveness?). This would
be analogous to measures of medical effectiveness used in cost-effec-
tiveness studies (see the definition at the beginning of the previous section,
or Gold et al. 1996). We could then ask, additionally, whether the im-
proved outcome was worth it. We could calculate (value of repaired car)
— (value of unrepaired car) and ask whether this difference exceeded the
cost of the repair, again in parallel with medical cost-effectiveness studies.

We do not consider carrying out these calculations for valuing the out-
put of car repair. We assume that the car repair was undertaken because
it was economically appropriate for the owner, and for this reason the
calculation of cost-effectiveness ratios is unnecessary.'

Obviously, in the case of health care expenditure the consumer’s deci-
sion is different. If the consumer were paying the full cost, the medical
expenditure might meet the willingness-to-pay test, in some sense. Because
the analogy to selling the unrepaired car is not normally among the con-
sumer’s options, however, ability to pay for medical care influences the
result in a way that is not the case in car repair. Even if individuals’ willing-
ness-to-pay did dominate medical decision making, this is generally ab-
horred for ethical reasons. Additionally, in a government-provided health
care system, the consumer’s decision on payment is not the element that
matters in deciding whether the human repair is “worth it,” and will be
provided at public expense.

Thus, in the case of medical care output, it is necessary to estimate
societal willingness to pay or something that looks like it. We cannot as-
sume (as in the case of car repair) that because someone undertakes or ap-
proves a medical procedure it meets the consumer willingness-to-pay test.
In health care, we need data that show that more resource-intensive medi-
cal procedures “work,” in a sense that we do not need to show that more
resource-intensive car repairs are effective (or cost-effective). We need
these data in the medical care case mainly because most health care is
provided by third-party payers and because we do not tolerate social sys-
tems where individuals have to make a decision that is analogous to scrap-
ping the car because it was not worth its repair cost-—even though some-
one must eventually make that equivalent decision in allocating scarce
resources to health care.

1.3 Existing Accounting Systems for Health Care Expenditures

Accounting for health care expenditures occurs in three major places in
U.S. statistics—national accounts, national health accounts, and cost-of-

14. We might also ask, but we do not, whether the car owner really “needed” the better
brake pads (possibly because the rest of the car would only last 15 thousand miles). Such a
calculation would parallel cost-effectiveness analysis for human repair, where it is common
to ask of a medical intervention that is effective, “Are the benefits worth the cost?”
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disease accounts. Several other countries have a comparable three-part
health accounting statistical system.

Past efforts to create real output or real expenditure measures for health
care have proceeded within one or the other of the first two accounting
systems—national accounts and national health accounts. Real output
measures have never been developed for cost-of-disease accounts. In this
paper, 1 propose to reorient work on real output of the health care sector
toward cost-of-disease accounts.

Developing the proposals of this paper requires, accordingly, an ex-
tended overview of the three existing U.S. health care accounting systems.
All major countries share one or more of these health expenditure account-
ing systems, so the discussion and proposals apply to countries other than
the United States. (I consider explicitly in a separate paper the task of
constructing real output measures for countries that have public health
care systems, for which prices are not available, and where price indexes
therefore are not relevant.)

1.3.1 National Accounts

Expenditures on health care are part of the U.S. National Income and
Product Accounts (NIPA), whose best known statistic is gross domestic
product (GDP). The statistical agencies of most countries follow, to a
greater or lesser degree, the international standard for national accounting,
the System of National Accounts or SNA (Commission of the European
Communities et al. 1993). There are no fundamental differences in the
treatment of the health sector in the SNA and the NIPA, although the
groupings may not be identical across countries, and in countries that have
government medical systems, estimating procedures differ substantially
from those of the United States.

In the NIPA, personal health care expenditures are located primarily in
personal consumption expenditures (PCE), which means that they are
mostly classified as final products. The PCE includes not just consumer
out-of-pocket health spending, but also other payments for health care,
such as by employer-provided health insurance. In 1995, medical care ex-
penditures in PCE amounted to $872 billion, about 18 percent of personal
consumption expenditures and about 12 percent of GDP (table 1.1).

The product and service categories in PCE medical care include drugs
and some other medical goods, but also institutional providers of services
(hospitals and nursing homes, for example). Medical goods that are inputs
to medical care are classified by a product classification system, like other
parts of the PCE, but medical services are classified by type of provider.
Another way to put it is to say that medical services are grouped by an
industry classification system, rather than by a product classification sys-
tem. Thus, a particular pharmaceutical will be counted in the same place
whether it is sold by a grocery store or a pharmacy; but if a medical proce-
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Table 1.1 Comparison of NHA and NIPA Medical Care Expenditure
Categories, 1995
NHA NIPA
Category $ billion Category $ billion
Personal health care 869.0 Medical care 871.6
Hospital care 346.7 Hospitals 310.6
Physician services 196.4 Physicians 191.4
Dental services 44.7 Dentists 47.6
Other professional services 54.3 Other professional services 104.4
Home health care 28.4 Drug preparations and
Drugs and other medical sundries 85.7
nondurables 84.9 Ophthalmic products and
Vision products and other orthhopedic appliances 13.1
medical durables 13.1 Nursing homes 65.2
Nursing home care 75.2 Other categories —
Other personal health care 253 Medical care and hospitalization 40.7
Program administration and net Income loss and workers’
cost of private health compensation 12.9
insurance 60.1
Other categories —

Sources: Health Care Financing Administration (HCFA) website, http://www.hcfa.gov/stats/
NHE-OAct/tables/t11.htm; and “Personal Consumption Expenditures by Type of Expendi-
ture,” Survey of Current Business, 77, no. 8 (August 1997), table 2.4.

dure shifts from a hospital to a doctor’s office or clinic, expenditures on it
will show up in a different grouping in the PCE.

The distinction between goods and services classifications in the NIPA
is driven largely by data availability (or at least I have never seen a concep-
tual argument supporting the distinction).

The inconsistency between goods and services classifications is perhaps
subsidiary to another point about the NIPA classification system: No-
where in the categories used for medical expenditures in the NIPA does
the NIPA distinguish what medical spending is for—the system does not
record what is purchased when medical spending takes place. Expendi-
tures for cosmetic surgery and heart surgery are both (if both are done in
a hospital) grouped together in hospital expenditures, and pharmaceuti-
cals for acne and for angina are combined in the medical goods compo-
nents. If hospital expenditures are growing, there is little in the national
accounts (or in the national health accounts) that will tell us very much
about the hospital medical procedures that are fueling overall growth, or
about the diseases that are being treated.

Moreover, the NIPA classification naturally orients national accounts
producers and users to a particular specification of the deflation problem:
With the NIPA classification system, it seems natural to look for deflators
for “physicians” and “hospitals” (or even “nonprofit hospitals” and “pro-
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prietary hospitals™), for those are the expenditure categories that require
deflation. With the NIPA classification system it seems less natural to ask,
What is the price index, for example, for coronary disease, or for heart at-
tacks, or for depression, or for eye surgery? With the NIPA system for classi-
fying health care, it is not clear what one would do with price measures for
treating diseases, even if they became available. Because price indexes for
treating diseases or groups of diseases are in fact becoming available, the
fact that the NIPA system has no natural place for them is a severe defi-
ciency.

1.3.2 National Health Accounts

A second U.S. accounting for health care expenditure is National Health
Expenditures (NHE), often referred to as the National Health Accounts
(NHA). Where the NIPA treat health care as one among many products
and services purchased or consumed by households, the emphasis in the
NHE is on assembling comprehensive data on total national expenditures
on health, and on the sources and recipients of those funds. As noted
earlier, total U.S. health spending in the NHA equaled 14 percent of GDP
in 1995; total personal health expenditures were $869 billion in the NHA
in the same year, very close to the 12 percent of GDP total in PCE (table
1.1). The remainder of NHA health expenditures includes health educa-
tion, investment, and certain other components, which appear in other
parts of the NIPA (such as the accounts for government).

The U.S. national health accounts have been produced since 1964 (Rice,
Cooper, and Gibson 1982; Lazenby et al. 1992). Rice, Cooper, and Gibson
refer to a compatible series for private health expenditure that extends
back to 1948, and note even earlier estimates of total U.S. health care
spending.'* Health accounts are also constructed for demographic groups,
such as the aged (Waldo et al. 1989).

The national health accounts are organized in the form of a matrix.
Table 1.2 presents a condensed form of the accounts as they are now pub-
lished (see Lazenby et al. 1992; Levit et al. 1996).

The columns of the matrix arrange health care expenditures by major
source of funding (e.g., households, private health insurance, government).
As table 1.2 shows, 54 percent of U.S. health care expenditures ($536 bil-
lion) came from private funding, and 46 percent (3455 billion) from gov-
ernment funding; private insurance and the federal government are the
biggest individual funding sources for total national health expenditures
and for expenditures on personal health care. In these proportions, the
United States, of course, differs from most other industrialized countries.
More detail is routinely available in the NHA on federal, state, and local

15. According to one of these early studies, health care accounted for 4 percent of U.S.
GDP in 1929.



Table 1.2 National Health Expenditures, by Source of Funds and Type of Expenditure, 1995 ($ billions)

Private
Consumer Government
All Out- State
Private of- Private and
Total Funds Total Pocket Insurance Other Total Federal Local
National health expenditures 991.4 536.2 493.6 166.7 326.9 42.6 455.2 328.7 126.5
Health services and supplies 960.7 525.3 493.6 166.7 326.9 317 4354 314.7 120.6
Personal health care 869.0 480.4 449.4 166.7 282.6 31.1 388.5 301.7 86.8
Hospital care 346.7 136.2 121.2 9.6 111.6 15.0 210.5 1723 382
Physician services 196.4 133.1 128.9 29.0 99.9 4.1 63.3 50.7 12.6
Dental services 44.7 427 425 21.0 21.5 0.2 2.0 1.1 0.9
Other professional services 543 419 38.1 204 17.7 38 12.4 9.5 29
Home health care 28.4 12.4 9.1 5.9 3.2 33 16.0 14.1 1.9
Drugs and other medical
nondurables 849 73.1 73.1 48.6 24.5 — 11.7 6.3 5.5
Vision products and other
medical durables 13.1 7.7 7.7 7.1 0.6 — 5.4 5.3 0.1
Nursing home care 75.2 30.2 28.8 25.1 3.7 1.4 45.1 29.5 15.6
Other personal health care 25.3 33 — — — 33 220 12.9 9.1
Program administration and
net cost of private health
insurance 60.1 44.8 442 — 442 0.6 15.3 9.2 6.1
Government public health
activities 31.5 — — — — — 31.5 3.8 27.7
Research and construction 30.7 109 — — — 10.9 19.8 14.0 5.8
Research 16.7 1.3 — — — 1.3 15.3 12.9 2.4
Construction 14.0 9.6 — — — 9.6 4.5 1.1 34

Source: Levit et al. (1997), table 11, “National Health Expenditures, by Source of Funds and Type of Expenditure: Selected Calendar Years 1991-96”

Notes: — denotes less than $50 million. Research and development expenditures of drug companies and other manufacturers and providers of medical
equipment and supplies are excluded from “research expenditures,” but are included in the expenditure class in which the product falls. Numbers may not
add to totals because of rounding.
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funding sources, and more detailed estimates are periodically provided for
business and households (Levit and Cowan 1991).

The rows of the NHA matrix show the uses of the funds, in the sense
that they detail the sectors or economic units that receive the expenditures
on health care. The categories are similar to those in the NIPA (see table
1.1). However, the close agreement between NHA personal health care
expenditures and PCE medical care expenditures at the aggregate level
does not extend to the components of medical care. Hospital expenditures,
for example, differ in the two accounts (see tables 1.1 and 1.2), as do “other
professional services” Several categories appear in one system but not as
a separate entry in the other (home health care is the largest such cate-
gory). A NIPA-NHA reconciliation is contained in Rice, Cooper, and Gib-
son (1982); a new one is Sensenig and Wilcox (chap. 7 in this volume).

In the case of health care services, the national health accounts distin-
guish, again in parallel with the NIPA, the organizational unit that receives
the funds, rather than (strictly speaking) the type of service. For example,
the same type of service for treating a disease might be performed in a
doctor’s office or in a hospital; the national health accounts would distin-
guish whether the expenditure was received by a hospital or by a doctor’s
office, but would not distinguish the expenditure by the type of service
performed, or by the disease category for which treatment was rendered.
The classification of individual units receiving payments for medical ser-
vices is based on the U.S. Standard Industrial Classification (SIC) system
(Executive Office of the President 1987).

For drugs, eyeglasses, and other durable and nondurable “therapeutic
goods,” the national health accounts distinguish, as do the NIPA, the type
of goods, using product code classifications from the U.S. Bureau of the
Census. Expenditures on therapeutic goods count only those goods that
are purchased from retail outlets. Any therapeutic goods that are received
by patients in hospitals, for example, will be recorded in the expenditures
on hospital care.

Thus, the NHA expenditure classification does not strictly speaking cor-
respond to a “goods-services” distinction, nor does it group expenditures
by commodities in the usual sense. It is instead a classification based on
the institutional structure of the recipient of the funding. In fact, the cate-
gory “drugs and other therapeutic goods” is really a classification that
groups medical expenditures that are received by the retail trade sector.
This classification has implications not only for the interpretation of the
published components, but also for other aspects of the NHA. For ex-
ample, the proper deflator for the pharmaceutical portions of NHA will
exclude drugs sold to hospitals because they are not included in the drugs
that are counted separately in the NHA “goods” classification scheme.'

16. Pharmaceutical price indexes in the PPI are based on all sales by manufacturers, and
thus do not provide appropriate deflators for the NHA as the NHA are now constructed.
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Because a national health accounts matrix is prepared for each year, it
is useful to think of the national health accounts as a three-dimensional
matrix. There are the two dimensions shown in table 1.2. This is like one
page in a book. Then, because there is an equivalent to table 1.2 for each
year, there are a series of pages in the book. One can follow any of the
columns, or any of the rows, or any combination of cells from the matrix,
through time to construct a time series. The constructors of national
health accounts, therefore, pay a great deal of attention to time series com-
parability (which is not the case for cost-of-disease accounts).

Like the NIPA accounts, the structure of the NHA also orients produc-
ers and users toward deflation for institutional units, such as hospitals.
Severe problems with past deflation at this level, and with available U.S.
price indexes (Berndt et al., chap. 4 in this volume), have led to increased
use in the NHA of a broader list of hospital inputs as a proxy for output
price measures (Freeland et al. 1991). It is widely recognized in the price
index literature that measuring the prices of inputs usually provides a poor
proxy for the movement of output prices, unless there is no productivity
in the industry, which is surely not the case for medical care.

The U.S. NHA are well known and are widely used for analyzing the
economics of the health care sector. Similar health accounts are produced
in other countries. For example, France has a system of health accounts,
Comptes Nationaux de la Santé (Ministére du Travail et des Affaires Soci-
ales 1996), that is similar to the U.S. NHA in that it provides information
on the source of funds in France for health care and health spending and
on the institutions receiving the funding. The French system dates from
1976, and is available, as is the U.S. system, in quarterly and annual time
series.

The Comptes de la Santé are referred to as a “satellite account,” a term
that is not generally applied to the U.S. NHA."” Despite this, the group-
ings of data in the Comptes de la Santé are similar to those in the U.S.
NHA, with some exceptions, such as the inclusion of expenditures for spas
(“cures thermales™) in France. The Organization for Economic Coopera-
tion and Development (OECD 1997, 121) lists ten OECD countries where
satellite accounts for health have been produced or are “under study”; the
U.S. NHA is not included in the OECD list of satellite health accounts,
presumably because the U.S. NHA are imperfectly articulated into the
U.S. NIPA.

Three properties of national health accounts deserve emphasis. First,

Ellison and Hellerstein (1999) found that for one pharmaceutical product (cephalosporins)
prices for drugs sold to hospitals moved very differently from those sold to retailers, and so
presumably the prices charged to consumers by pharmacies.

17. On satellite accounts, see the description in the SNA (Commission of the European
Communities et al. 1993), though the reader is warned that this chapter is not particularly
clear. For the development of the concept of the satellite account, see Vanoli (1975, 1986),
Teillet (1988), and Pommier (1981).
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total national healith expenditures, and other NHA aggregates, are built
up from the bottom. For the most part, these are not estimates where one
starts with a total and distributes the total among the different categories.
Rather, one adds up the categories to get the total. Cost-of-disease ac-
counts (described in the next section) distribute totals to categories, and
as such cannot be estimated independently of NHA-type accounts.

Second, the fact that the NHA accounts are arranged in a matrix means
that there are cross-checks. All the row and column totals must add up.
But because estimates for different cells of the matrix come from different
data sources, which may be compiled by different methodologies and may
not be consistent across different sources, adjustments may have to be
made to source data to ensure that all row and column totals in the matrix
balance. Though this assures consistency in the matrix and corresponds
to good economic accounting principles, it can mean that the entry in a
particular cell of the matrix does not agree with the best independent esti-
mate of the value for that cell.

Third, as already noted, NHA accounts preserve time series compara-
bility. They are explicitly designed for use in analyzing time trends in
health care expenditures.

Unlike the case of national accounts, for which the SNA provides a
standard for producing internationaily comparable data, no international
standard for health accounts exists at present. The World Bank has set out
informal guidelines for NHA development for borrowing countries (Mc-
Greevey 1996). However, the OECD, with funding from the U.S. agency
that produces the U.S. NHA, has released a proposal for an international
standard (OECD 1997). No adequate price index or method for producing
real output measures is developed in the OECD report.

1.3.3 Cost-of-Disease Accounts

Overview

In some respects, the concepts and structure of national heaith accounts
resemble “flow of funds” accounts in that they focus on financial flows
of health expenditures and on sources and recipients of funds. The two
dimensions of the national heaith accounts matrix—sources of funds and
recipients of expenditures—have been useful for many of the analytic
tasks for which health expenditure data are required. However, these two
dimensions are not the only useful way in which one might array health
expenditure data.

Consider the subtotal “personal health expenditures” In the national
health accounts this category has the following definition: “Personal health
care comprises therapeutic goods or services rendered to treat or prevent
a specific disease or condition in a specific person” (Lazenby et al. 1992,
91). As this definition suggests, one can envision disaggregating personal
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health care expenditures by expenditures on specific diseases. Such a dis-
aggregation is most commonly performed as part of a cost-of-disease or
burden-of-disease study.

For present purposes, I define a cost-of-disease study as one that esti-
mates expenditures for treating disease, sometimes referred to as the direct
costs. A burden-of-disease study would also include indirect costs of dis-
ease—unpaid care provided by family members and loss or reduction of
earnings; such a study would put a value on the losses from premature
mortality and from the disutility of disease itself. Examples of burden-of-
disease studies are Rice (1966) and Murray and Lopez (1996).

A burden-of-disease study considers all the social and economic costs
of disease, and not just—as in a cost-of-disease study—the direct costs,
or direct monetary expenditures. Put another way, a cost-of-disease study
estimates the cost of treating diseases that are treated; a burden-of-disease
study would additionally include the economic and social costs of diseases
that are not treated, or for which treatment is ineffective.

Burden-of-disease studies correspond to a broader economic account-
ing that goes beyond the traditional market boundary adhered to in na-
tional accounts and in national health accounts (see the earlier section on
the production boundary). Mainly for reasons of space, I will not pursue
any of the implications of this broader accounting in the present paper.
The present inquiry, then, will concern only the direct costs of treating
illness, not because those other costs are without relevance, but because
understanding the implications of direct resources that are put into the
health care sector is a step toward any broader accounting. At present, the
goal is creating real measures of the output of medical treatments for dis-
ease, and not, or at least not at present, of the real cost of diseases that
are not treated.

The first systematic U.S. disaggregation of heaith expenditures by dis-
ease appears to be Rice (1966), although she cites predecessors. Subse-
quent updates include Cooper and Rice (1976), Hodgson and Kopstein
(1984), and Hodgson and Cohen (1998). These accounts are summarized
in table 1.3.

Classification Matters

There are of course thousands of diseases, conditions, and diagnoses.
Some grouping of conditions must be carried out. Classifications systems
provide the building blocks for much of economic statistics—though their
properties are often ignored by the economists and health care analysts
who use them.

The most widely used disease classification system is the International
Classification of Diseases (or ICD), which has gone through a number of
revisions since its inception. The International Classification of Diseases,
Injuries and Causes of Death, 9th Revision (ICD-9) was developed by the



Table 1.3 U.S. Health Expenditures by ICD Chapter ($ millions)

Estimated Amount

Estimated Estimated Estimated of Personal
Direct Direct Amounts of Health Care
Expenditures,? Costs,® Direct Costs,® Expenditures,?
ICD Chapter Headings 1963 1972 1980 1995
Total expenditures 29,394¢ 78,537F 219,443¢ 897,510
All conditions (total allocated expenditures) 22,530 75,231 206,878 787,510
Infectious and parasitic diseases, 001-139 502 1,412 4,300 17,656
Neoplasms, 140-239 1,279 3872 13,049 42917
Endocrine, nutritional and metabolic diseases,

and immunity disorders, 240-279 903 3,436 7,329 33,825
Diseases of the blood and blood-forming organs,

280-289 156 491 1,155 4,890
Mental disorders, 290-319 2,402 6,985 19,824 74,707
Diseases of the nervous system and sense organs,

320-389 1,416 5,947 17,132 65,847
Diseases of the circulatory system, 390-459 2,267 10,919 32,488 133,196
Diseases of the respiratory system, 460-519 1,581 5,931 16,661 61,481
Diseases of the digestive system, 520-579 4,159 11,100 30,974 89,656
Diseases of the genitourinary system, 580-629 1,210 4,471 12,313 37,462
Complications of pregnancy, childbirth, and the

puerperium, 630-676 1,391 2,607 — 3,555
Diseases of the skin and subcutaneous tissue,

680-709 248 1,525 5,940 18,824

Diseases of the musculoskeletal system and
connective tissue, 710739 1,430 3,636 13,124 50,309



Congenital anomalies, 740-759 113 381 1,345 5,046
Certain conditions originating in the perinatal
period, 760-779 30

— — 3,349
Symptoms, signs, and ill-defined conditions,

780-799 624 —k 3,815 23,487
Injury and poisoning, 800-999 1,703 5,121 18,684 71,806
Supplementary classifications, VO1-V82 966 — 49,494
Other 1504 7,398k 8,746
Unallocated 6,864’ 3,306m 12,656 110,000

“From Rice (1966), tables 1 and 31, pp. 3 and 109. Note that the disease classification used at this time period was the ICD-8 or ICDA.
*From Cooper and Rice (1976), table 1, p. 23.

*From Hodgson and Kopstein (1984); Rice, Hodgson, and Kopstein (1985), table 5, p. 69.

4From Hodgson (1997). $110 billion could not be allocated by diagnosis, and this constitutes 12 percent of personal health care expenditures.
*From Rice (1966), table 1, p. 3. Differs from NHA personal health care expenditures by $0.1 billion.

fFrom Cooper and Rice (1976), p. 22: The entry for “Other health services” is understood to be the equivalent of the “unallocated” category in this table.
This number is added to the “All conditions” number to give the total expenditure.

eDiffers from NHA by a factor of two.

"Differs from NHA. Original total was taken from a projection to 1995; the initial NHA actual estimate was about 2 percent below the projection and the
revised estimate is lower than the projection by 3.2 percent. See Hodgson (1997).

The “Other” category includes complications of pregnancy, childbirth, and puerperium, and certain conditions originating during the perinatal period.
INot given explicitly; calculated as “Total expenditures” less “All conditions (total allocated expenditures).”

*The “Other” category for this year includes certain causes of perinatal morbidity and mortality, symptoms of ill-defined conditions, and special conditions
without sickness and symptoms.

"The “Other” category for this year was actually labeled “Miscellaneous” in the publication, and includes special conditions and examinations.
mFrom Cooper and Rice (1976), p. 22: “Other health services” is the equivalent of “Unallocated.”

"Includes $8.3 billion of personal health care expenditures that could not be allocated by age and sex, and $4.265 billion that could not be allocated for
other reasons.
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World Health Organization (WHO) and issued in 1977. The classification
system is intended to produce comparable cross-country health statistics,
particularly on causes of death. A later revision (ICD-10) is not yet in
general use for U.S. statistics.

Experiments with using the ICD system for producing U.S. hospital sta-
tistics began in the 1950s. Experience led to a U.S. modification of ICD-
9, known as ICD-9-CM (for Clinical Modification; U.S. Department of
Heaith and Human Services 1989), that is now in extensive use for coding
hospital records. The main differences from the international system are
more detail (that is, more specific and precise codes for medical condi-
tions), elimination of some ambiguities in pregnancy and childbirth condi-
tions and in some other areas, and changes in the presentation to make
the system easier to use by data coders. Despite claims on the latter point,
private publishers have introduced their own, more user-friendly editions
of the classification manual. The growth of such a publication market un-
derscores the increasing practical utilization of ICD-9.

The ICD-9 classification system conforms consistently neither to an an-
atomical nor to an etiological or causal principle. It does, however, con-
form generally to the way diseases are treated and to the way medical
speciaities are demarcated. This makes the ICD an advantageous and nat-
ural system to use to generate economic data on the treatment of disease.
It is now used not just for classifying incidences of diseases and causes of
death, but also for classifying a wide range of economic data, compiled
mainly for administrative purposes.

A second classification system is relevant to this paper—the Diagnosis
Related Groups system (DRG) of the U.S. Health Care Financing Admin-
istration (HCFA; Averill et al. 1997). This system is used to classify hospi-
tal and medical procedures for the purpose of making government reim-
bursements under Medicare and other government health programs. The
third revision of the DRG system was introduced for Medicare hospital
services in 1986 and is still in effect. The Australian DRG system is a mod-
ification of the U.S. DRG system.

The structure of the DRG system is designed to organize hospital ad-
missions by the resources that would be expected to be spent in the treat-
ment of a particular admission. It is thus a classification system that yields,
by its design, economic data on the costs of illness. The coding of principal
diagnoses under the DRG system conforms, with certain exceptions, to
ICD-9 chapters or, more precisely, to the ICD-9-CM.

The DRG system has, nevertheless, two deficiencies for the purposes of
this paper. First, it is not an international system, even though the United
States and Australia share similar DRG systems. Second, it is not well
suited to recording the incidences and prevalence of diseases because, be-
low the first level of chapter groupings, each DRG is a grouping of diseases
which might be rather different but which have similar expected treat-
ment costs.
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Cost-of-disease studies use ICD-9 chapters. At the chapter level, ICD-
9 and DRG systems are similar. Two of the U.S. studies in table 1.3 use
the ICD-8 system and the other two use ICD-9. A certain amount of non-
comparability is thereby introduced. Another problem is inconsistency in
coding practices. Special problems here are the coding of diseases of in-
fancy, old age, and certain respiratory diseases, and diseases like diabetes
that typically have extensive comorbidities.'® Coding inconsistency is a
long-standing problem with medical data. For example, McKeown (1976)
notes the long-term decline in “old age” as a cause of death—it has gradu-
ally been replaced with more precise coding of a medical condition, which
reflects not only increased medical knowledge, but also changes in atti-
tudes and social mores.*

Estimating Methods

As noted above, similar cost-of-disease disaggregations have been pro-
duced recently for several countries, including the United States (Hodgson
and Cohen 1998), Canada (Moore et al. 1997), the United Kingdom (actu-
ally, England and Wales—U.K. Department of Health 1996), and Austra-
lia (Mathers et al. 1998). This section describes their methodologies.

Cost-of-disease studies typically distribute totals for health care expen-
ditures among disease categories. That is, they are not “bottom-up” esti-
mates, as are the NHA, and in fact they typically start from NHA aggre-
gate health care expenditures. The methodology can best be understood
by an example, for which I use the allocation of hospital expenditures. The
other components of medical expenditures are calculated in similar ways,
but of course the data vary according to the component and, to an extent,
according to country. Details for the United States are contained in Hodg-
son (1997, chap. 5).

Total expenditures for inpatient hospital care are computed and pub-
lished in the NHA (see table 1.2). This expenditure is allocated to ICD-9
chapters by the following steps. The National Hospital Discharge Survey
(NHDS) gives the total number of inpatient hospital days and subtotals
by ICD-9 chapter. The average charge per inpatient hospital day, grouped
by ICD-9 chapter, is found in the National Medical Expenditure Survey
(NMES) for the year 1987; this charge is updated to 1995 by the CPI Hos-
pital Room Price Index. For each ICD-9 chapter, the number of hospital
days (NHDS) is multiplied by the average charge per day corresponding
to diseases in that chapter (NMES); when each of these products is di-
vided by the total for all ICD-9 chapters, the result is the share of expendi-
tures allocated to each chapter. This share is multiplied by total NHA

18. Hodgson (1997) contains a special chapter on the problems of estimating costs for dia-
betes.

19. Aaron and Schwartz (1983) quote a British physician who remarked that the body gets
“a bit crumbly” after age 55. For a very different view of aging, see Vaupel (1998) and Man-
ton and Vaupel (1995).



42 Jack E. Triplett

hospital expenditures (which are, of course, determined independently of
the two data sources used to calculate the share) to determine the hospital
inpatient expenditures for each ICD-9 chapter.?

Hodgson and Cohen (1998) were able to allocate 88 percent of NHA
personal health care expenditures to a medical diagnosis, and 98 percent
of major categories such as hospitals, physicians’ and dentists’ services,
and nursing homes (see table 1.4). Although all expenditures for prescrip-
tion drugs were allocated to an ICD-9 chapter, only 35 percent of nonpre-
scription drugs and related goods could be allocated. It is not entirely
clear, for example, for what medical condition aspirin will be used. Infor-
mation on amounts allocated is contained in table 1.4.

The basic methodology for cost-of-disease studies was developed by
Rice (1966). The methodology used in Canada (Moore et al. 1997) is very
similar to that used in the United States. Estimates in the United Kingdom
(U.K. Department of Health 1996) apply a single average cost of hospital-
1zation across all medical conditions, and thus lack the refinement of the
Canadian and U.S. studies, which differentiate cost per day across different
classes of illnesses. The Australian study contains unique aspects that re-
flect that country’s health care system.

Though the basic estimating methodologies are similar, that does not
mean cost-of-illness studies are exactly comparable over time, or across
countries at one point in time. Estimating methods, classifications, data
sources, and to some extent medical practice, the diseases themselves and
how they are diagnosed, classified, and treated, as well as other considera-
tions have changed over the nearly thirty-five years that are covered by
cost-of-disease estimates in the United States. For all of these reasons,
intertemporal comparability may be compromised.

Similarly, data sources, national practices, and estimating methods cre-
ate noncomparabilities in international comparisons. For example, in the
U.S. estimates, drugs administered in hospitals are included in hospital
expenditures; in Canada, drugs administered in hospitals are removed
from hospital expenditures and placed in pharmaceutical expenditures.

1.4 Comparisons and Trends, Cost-of-Disease Accounts

Exactly comparable or not, it is very useful to examine the trends of
expenditures by disease category, and to make international comparisons
of them. Doing so is problematic: To date, cost-of-disease studies have not
been produced with an eye toward time series comparability or toward

20. “In effect, HCFA’s estimates of inpatient hospital expenditures are distributed by sex,
age, and diagnosis, according to the distribution of days of hospital care weighted by the
average charge per day” (Hodgson 1997, 6). In the above, I have ignored the demographic
parts of the calculation. Catron and Murphy (1996) present a similar disaggregation of U.S.
hospital revenue for 1987. In their data, circulatory diseases rank first in hospital revenues,
and digestive system diseases second.
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Table 1.4 Personal Health Care Expenditures by Allocation Status and Type of Health
Service: United States, 1995 estimates ($ billions)
Hodgson’s
NHA Allocated Unallocated Unallocated
Type of Health Service Total Total Amount Percent
All personal health care 897.7 787.5 110.2 12.3
Total hospital care 364.5 360.3 42 1.2
Total physical services 198.0 185.3 12.7 6.4
Dental services 429 429 0.0 0.0
Total other professional services 62.9 21.7 41.2 65.5
Home health care 27.9 27.9 0.0 0.0
Drugs and other medical nondurables 84.7 55.2 29.5 64.8
Total vision products and other medical
durables 13.9 13.9 0.0 0.0
Nursing home care 80.2 80.2 0.0 0.0
Other personal health care 227 0.0 227 100.0

Notes: Estimates are based on Hodgson’s (1997); additional information supplied by Thomas Hodgson.
NHA total refers to preliminary estimates. Numbers for 1995 are updated in Levit et al. 1997, 191.

international comparability. Though a more comprehensive study would
first make adjustments for time series and international comparability, this
exceeds the scope of the present study. Accordingly, I content myself with
a contribution to the demand for future international and time series com-
parability in cost-of-disease studies (demand for statistics tends to create
its own supply).

1.4.1 International Comparisons of Expenditures by Disease

Table 1.5 compares partitions by chapters of the ICD-9 for total heaith
expenditures in the United States, Canada, England, and Australia. Table
1.6 shows a similar partition for hospital expenditures.”

The proportions of health spending by disease differ from country to
country; however, there are also broad similarities. For example, circula-
tory system diseases are the largest expenditure category in U.S. overall
heaith care spending (nearly 15 percent of the total) and in U.S. hospital
spending (19 percent); they are also the largest expenditure category in
Canada, and the second largest expenditure category in both the United
Kingdom (12 percent) and Australia (12 percent). Circulatory diseases are
only the fourth largest category of spending in Australian hospitals (how-
ever, our preliminary concordance for the classification system for Au-
stralian hospitals may have noncomparabilities in it). In the United King-
dom, mental disorders are the largest spending category; in the United
States, they are the second largest category of hospital spending, and third
in overall expenditure. Endocrine, metabolic, and immunity disorders

21. Sources are given in the footnotes to the tables.



Table 1.5 Total Health Expenditures, United States, England, Canada, and Australia, Disaggregated by ICD-9 Chapters

England, Net Public

United States, 1995, Expenditure, 1992-93, Canada, 1993, Australia, 1993-94,
All Personal NHS and PSS Total Direct Total Health System
Health Care® Expenditure® Costs Costs
Diagnosis and ICD-9-CM Millions of % of Millions of % of Millions of Y% of Millions of % of
Chapters and Codes U.S. Dollars Total U.K. Pounds Total Can. Dollars Total Aus. Dollars Total
All conditions 787,510 100.0 31,060 99.9 44,130 100.0 31,397 100.0
1. Infectious and parasitic diseases,
001-139 17,656 2.0 311 1.0 787 1.8 849 2.7
2. Neoplasms, 140-239 42917 4.8 1,273 4.1 3,222 7.3 1,905 6.1
3. Endocrine, nutritional and
metabolic diseases, and immunity
disorders, 240-279 33,825 38 497 1.6 1,334 3.0 966 3.1
4. Diseases of the blood and blood-
forming organs, 280-289 4,890 0.5 155 0.5 274 0.6 192 0.6
5. Mental disorders, 290-319 74,707 8.3 5,156 16.6 5,051 11.4 2,634 8.4
6. Diseases of the nervous system
and sense organs, 320-389 65,847 7.3 2,609 8.4 2,252 5.1 2,333 7.4
7. Diseases of the circulatory
system, 390-459 133,196 14.8 3,758 12.1 7,354 16.7 3,672 11.7
8. Diseases of the respiratory
system, 460-519 61,481 6.9 1,926 6.2 3,787 8.6 2,510 8.0
9. Diseases of the digestive system,
520-579 89,656 10.0 2,578 83 3,326 7.5 3,712 11.8

10. Diseases of the genitourinary
system, 580-629 37,462 42 1,118 3.6 2,248 5.1 1,658 5.3



11. Complications of pregnancy,
childbirth, and the puerperium,

630-676 3,555 04 1,025 33 2,025 4.6 1,051 33
12. Diseases of the skin and
subcutaneous tissue, 680-709 18,824 2.1 528 1.7 892 2.0 955 3.0

13. Diseases of the musculoskeletal
system and connective tissue,

710-739 50,309 5.6 2,423 7.8 2,460 5.6 2,971 9.5
14. Congenital anomalies, 740-759 5,046 0.6 124 0.4 305 0.7 191 0.6
15. Certain conditions originating in

the perinatal period, 760-779 3,349 0.4 217 0.7 551 1.2 247 0.8
16. Symptoms, signs, and ill-defined

conditions, 780-799 23,487 2.6 1,273 4.1 1,851 42 1,336 43
17. Injury and poisoning, 800-999 71,806 8.0 1,180 3.8 3,122 7.1 2,607 8.3
Supplementary classifications

V01-V82 49,494 5.5 1,553 5.0
Supplementary (health status) 93 0.3
Well-patient 2,741 6.2
Other 549 1.2 1,607 5.1
Unallocated 110,000 12.3 3,230 10.4

Sources: Hodgson (1997); UK. Department of Health (1996), table 6.1; Moore et al. (1997); Mathers et al. (1998), table C.2, p. 34.
“Total allocated expenditures (from table 1.3).

®The definition of “net public expenditure” is assumed to undertake the explanation provided in U.K. Department of Health (1996, annex A, pt. A.4.1.2,
p- 81), that describes expenditure data: “The analysis includes the majority of health and social services expenditure, around 85%. The major exclusions
comprise NHS headquarters administration, ambulance and accident and emergency services, day hospital care, services classified in the programme budget
as ‘other hospital’, and social services for children. Department of Health administration costs and centrally financed services (such as, for example, Depart-
mental grants to voluntary organisations) are also excluded. Income support expenditure for residents in independent residential care is included . . . in view
of the community care reforms.” NHS is the National Health Service and PSS is the Personal Social Service. Total percent for all conditions do not add up
to 100.0 percent due to rounding.



Table 1.6 Hospital Expenditures, United States, England, Canada, and Australia, Disaggregated by ICD-9 Chapters

England, 1992-93, Canada, 1993, Australia, 1994-95,
United States, 1995, NHS Hospital Direct Costs, Private Acute
Hospital Care® Expenditure® Hospitals Hospitals*
Millions of % of Millions of % of Millions of % of Millions of % of
Diagnosis and ICD-9-CM Codes U.S. Dollars Total U.K. Pounds Total Can. Dollars Total Aus. Dollars Total
All conditions 60,341 100 16,200 99.9 26,096 100.0 2,399 100.0
1. Infectious and parasitic diseases,

001-139 9,426 2.6 162 1.0 345 1.3 14 0.6
2. Neoplasms, 140-239 28,104 7.8 1,021 6.3 2,467 9.5 79 33
3. Endocrine, nutritional and

metabolic diseases, and immunity

disorders, 240-279 14,643 4.1 194 1.2 527 2.0 20 0.8
4. Diseases of the blood and blood-

forming organs, 280-289 2,641 0.7 113 0.7 157 0.6 3 0.1
5. Mental disorders, 290-319 43,172 12.0 2,770 17.1 3,632 13.9 113 4.7
6. Diseases of the nervous system

and sense organs, 320-389 13,247 3.7 810 5.0 793 3.0 210 8.7
7. Diseases of the circulatory

system, 390439 67,604 18.8 1,847 114 4,862 18.6 225 9.4
8. Diseases of the respiratory

system, 460-519 31,039 8.6 940 5.8 1,788 6.9 97 4.0
9. Diseases of the digestive system,

520-579 28,688 8.0 826 s 2,093 8.0 326 13.6

10. Diseases of the genitourinary
system, 580-629 18 49 778 4.8 1,076 4.1 260 10.8



11. Complications of pregnancy,
childbirth, and the puerperium,

630-676 2,121 0.6 875 5.4 1,650 6.3 217 9.1
12. Diseases of the skin and
subcutaneous tissue, 680-709 6,411 1.8 324 2.0 223 0.9 96 4.0

13. Diseases of the musculoskeletal
system and connective tissue,

710-739 20,512 5.7 923 5.7 1,286 4.9 486 20.2
14. Congenital anomalies, 740-759 2,728 0.8 113 0.7 232 0.9 — —
15. Certain conditions originating in

the perinatal period, 760-779 2,535 0.7 211 1.3 518 2.0 35 1.5
16. Symptoms, signs, and ill-defined

conditions, 780-799 7,682 2.1 761 4.7 845 3.2 10 0.4
17. Injury and poisoning, 800-999 40,433 11.2 940 5.8 2,253 8.6 22 0.9
Supplementary classifications

V01-v82 21,572 6.0 810 5.0 63 2.6
Well-patient care 1,349 5.2
Unallocated — — 1,761 10.9 125 5.2

Sources: Hodgson (1997); UK. Department of Health (1996), table 6.1; Moore et al. (1997); Mathers et al. (1998).

“Total allocated expenditures. Expenditures include services provided in short-term community hospitals, $9 billion of expenditures by the Department of
Defense, patients seen in hospital outpatient departments and emergency rooms, and may include those for hospice services. From the data in Hodgson
(1997).

SNHS is the National Health Service. Total percentages for all conditions do not add up to 100.0% due to rounding.

Australian figures were converted from an alternative classification system by diagnoses; as such, congenital anomalies were not assigned figures, and
additional information on the classification will be built into a subsequent revision.
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account for a larger proportion of spending in the United States than in the
United Kingdom, Canada, and Austraha, presumably because of AIDS.
Digestive system diseases are relatively more important in the United
States and in Australia than in the United Kingdom, with Canada in an
intermediate position—closer to the United Kingdom, overall, but close
to the United States in hospital spending. Other differences exist.

What accounts for international differences in the composition of health
care spending? Several potential causes are topics for future research.
First, there are international differences in the incidence of diseases. For
example, Australia reportedly has one of the highest rates of skin cancer
in the world; that would push up Austrahia’s relative spending on ICD-9
chapter 2 (cancers), which at 6 percent 1s somewhat higher than the pro-
portion in the United States and England (though lower than in Canada).
Second, there are also case-mix effects. For example, skin cancer is a rela-
tively low-cost form of cancer, and it is frequently treated outside of hospi-
tals; possibly for this case-mix reason, the proportion of Australian hos-
pital spending on cancer is substantially lower than in the other three
countries. Third, there may be international differences in cost per case,
even aside from case-mix considerations. Costs per case may differ be-
cause some countries employ less effective treatments (see Aaron and
Schwartz 1983 for some examples), or because some countries adopt more
cost-effective procedures, or because of international differences in medi-
cal industry efficiency. These matters are not pursued here.

International comparisons of costs require information on prices. Cross-
country prices for medical care appear in the purchasing power parity
(PPP) statistics published by the OECD. However, the adequacy of PPP
indexes has been questioned recently (Castles 1997). Additionally, interna-
tional comparisons of the costs of diseases require price or cost differences
by ICD-9 chapter, and not just for an overall medical care aggregate. This
point parallels the argument developed in this paper for time series com-
parisons.

Finally, as already noted, noncomparabilities exist in these data, and
these will affect the percentages presented in tables 1.5 and 1.6. The totals
do not correspond to exactly the same definitions. For example, Australian
hospital data exclude certain hospitals. Though the ICD-9 provides an
international standard for classifications, it is sometimes not applied con-
sistently. For example, it appears from tables 1.5 and 1.6 that complica-
tions of pregnancy and childbirth account for a considerably smaller pro-
portion of U.S. health care spending than in the other three countries
{which is puzzling because birth rates are similar in the United States and
Australia, for example). However, an examination of incidence rates sug-
gests that the data for the other three countries include normal pregnan-
cies, which are not treated as a disease in U.S. data. An adjustment for
pregnancy and childbirth costs can be made to U.S. data, but there are
doubtless other noncomparabilities that have not yet been explored.
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1.4.2 Trends in U.S. Health Expenditure by Disease, 1963-95

Tables 1.5 and 1.6 show cost-of-disease accounts for the United States
for the four years for which these accounts have been compiled (1963,
1972, 1980, and 1995). To correspond to the “production boundary” of
NHA, I tabulate only the direct costs, though the sources also present in-
direct costs of disease. Table 1.7 shows average annual rates of increase
computed between each of the years for which U.S. cost-of-disease ac-
counts exist.

The first caveat to be expressed about these tables is that researchers
who have assembled cost-of-disease accounts warn that they are not com-
parable over time. For one thing, the classification systems have changed.
The first two U.S. studies use ICD-8, the second two, ICD-9. Unlike con-
ventional national accounts, in which “bridge” tables would have been
constructed to permit moving more or less consistently across changes in
classification structures, no such adjustments exist for cost-of-disease ac-
counts.

Another noncomparability arises because the proportion of expendi-
tures that can be allocated to disease changes over time. The effect of this
at the aggregate level can be seen from comparing the first two lines of
table 1.3: When the proportion of unallocated expenditures falls (true be-
tween 1972 and 1980), the rate of growth of allocated expenditures will
exceed that of total expenditures. Conversely, when the proportion of unal-
located expenditures grows, the rate of growth of allocated expenditures
will fall short of the growth rate of total expenditures (as is true for the
1980-1995 comparison).

Changes in unallocated expenditure may affect rates of growth for ICD-
9 chapters as well. For example, if data become available to allocate am-
bulance expenses by disease category, the new allocation would probably
affect, disproportionately, ICD-9 chapters “Injury and Poisoning” and
“Diseases of the Circulatory System,” compared with “Skin Diseases” and
“Congenital Anomalies.”

Finally, there are other differences in estimating methods, data availabil-
ity, and presentation conventions that also limit time series comparabil-
ity. Some of these changes can be discerned and adjustments made by us-
ers; but for most of them, only the compilers have sufficient knowledge of
the data and estimating methods to construct appropriate bridge tables.
Again, it is common practice in national accounting and in national health
accounting to link out, so far as possible, the effects of changes in data
availability, so as to construct a more nearly comparable time series. Little
concern for their time series properties is evident in compilation of cost-
of-disease accounts.

Judging from the uses and demands for other economic statistics, the
lack of time series comparability for cost-of-disease accounts is puzzling.
There is, clearly, some value in knowing that circulatory diseases account



Table 1.7 Direct Cost or Public Health Expenditure Average Annual Rate of
Increase by Disease Category, Various Years

ICD-9-CM/ICDA Chapter Heading 1963-722 1972-80° 1980-95¢
Total expenditures 11.54 13.71 9.85
All conditions (total allocated

expenditures) 14.35 13.48 9.32
Infectious and parasitic diseases 12.18 14.94 9.87
Neoplasms 13.10 16.40 8.26

Endocrine, nutritional and
metabolic diseases, and immunity

disorders? 16.01 9.93 10.73
Diseases of the blood and blood-

forming organs 13.60 11.29 10.10
Mental disorders? 12.59 13.93 9.25
Diseases of the nervous system and

sense organs 17.29 14.14 9.39
Diseases of the circulatory system 19.08 14.60 9.86
Diseases of the respiratory system 15.82 13.78 9.09
Diseases of the digestive system 11.53 13.69 7.34
Diseases of the genitourinary system 15.63 13.50 7.70
Complications of pregnancy,

childbirth, and the puerperium? 7.23 — —
Diseases of the skin and

subcutaneous tissue? 22.36 18.53 7.99
Diseases of the musculoskeletal

system and connective tissue? 10.93 17.40 9.37
Congenital anomalies? 14.46 17.08 9.21

Certain conditions originating in the
perinatal period® — — —
Symptoms, signs, and ill-defined

conditions? — — 12.88
Injury and poisoning® 13.01 17.56 9.39
Supplementary classification (V or E

codes)? - — —
Other — — —
Note: Calculations of rates were made using x, (1 + #)!“~" | = | x,. All calculations originate

from sources giving direct cost figures, except for the 1995 data set, for which only public
health expenditures were available.

“Data for 1963 from Rice (1966), table 21, p. 109. Data for 1972 from Cooper and Rice
(1976), table 1, p. 23.

*Data for 1972 from Cooper and Rice (1976). Data for 1980 from Rice, Hodgson, and
Kopstein (1985), table 1, p. 62.

¢Data for 1980 from Rice, Hodgson, and Kopstein (1985). Data for 1995 from Hodgson
(1997). For the “All conditions” category, the original amount used from the 1995 data source
is the amount originally cited ($787.5 billion) added to the amount not originally included
due to the uncertainty of allocation by diagnosis ($110 billion).

4These chapter headings, listed as found in the ICD-9-CM, are listed differently in the ICDA
(ICD-8), which affects the 1963 and 1972 data sources, and which may or may not affect com-
parisons.
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for nearly 15 percent of U.S. health care spending in 1995 (table 1.5), and
nearly 19 percent of U.S. hospital spending in the same year (table 1.6).
However, there is also great interest in the rate of growth of U.S. spending
on circulatory diseases or mental diseases. Little direct data on rates of
growth for expenditure by disease exist. In the future, meeting time series
uses for cost-of-disease accounts should be added to the tasks of their pro-
ducers.

Leaving aside the noncomparabilities and time series inadequacies of
the basic data, and taking the data only for what they present, table 1.7
shows that although diseases of the circulatory system are the largest ex-
penditure category in the United States, growth rates are only marginally
above average for recent years (9.9 compared with the average of 9.3 per-
cent between 1980 and 1995). Diseases of the digestive system, once the
largest category of U.S. expenditure (table 1.3), show a growth rate that is
well below average in recent years (7.3, compared with the 9.3 percent
growth of total allocated expenditures—see table 1.7). The growth rate
for expenditures on mental disorders (considered at greater length in a
subsequent section) is about average for the 19801995 interval.

1.5 Implementing the Human Repair Model

For the health sector, national accounts, national health accounts, and
health satellite accounts all share an unresolved problem: How does one
construct adequate real output measures for medical care? How does one
measure the real growth in medical care services?

In the present section, I develop a health accounting structure that is
derived from the human repair model, which will yield a real output mea-
sure for medical services, using existing and prospective data. The ac-
counting structure is implementable now, in principle. It also facilitates, as
I will show, use of new data that are being generated from a variety of
sources, including price index studies and cost-effectiveness studies. These
new data are difficult to integrate into the existing structure of national
health accounts.

However, economic measurement of medical care would be much im-
proved with new data on medical outcomes, prices, and quantities of ser-
vices. The accounting structure is also intended as a framework that sug-
gests the directions in which we can push data development to improve
the measurement of the health care sector’s output.

The starting point for estimating real output of medical care using the
human repair model is expenditure on diseases. The major existing data
that are organized by disease are in cost-of-disease accounts, as discussed
in a previous section. Cost-of-disease accounts disaggregate medical ex-
penditures by ICD-9 chapters.

Considering the number of diseases identified in the ICD-9 classifica-
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tion system, disaggregating by ICD-9 chapters is a beginning, but it does
not go as far as one might like for empirical work on the human repair
model. For example, ICD-9 chapter 7 (Circulatory Diseases) covers ICD-
9 codes 390—459; of these, codes 393—-429 are heart disease codes, of which
codes 410-414 are ischemic heart disease, among which code 410 is acute
myocardial infarction, or heart attack.

Cutler et al. (1998) estimate a price index for heart attacks. This is the
level at which practical research on price indexes and cost-effectiveness
(discussed later) must be carried out. For the circulatory disease chapter
of ICD-9, some additional disaggregation of expenditures is available.
Hodgson (1997), for example, estimates that coronary (ischemic) heart dis-
ease (ICD-9 codes 410-414) accounts for roughly half of total expendi-
tures for all heart disease, and additional detailed estimates may be avail-
able in the future.

Although additional disaggregation beyond the ICD-9 chapter is essen-
tial, at some point more expenditure detail will be both impossible to ob-
tain and perhaps inappropriate: The greater the detail at which expendi-
tures are disaggregated, the more likely that expenditures on a particular
episode of illness encompass multiple individual ICD-9 codes.

Section 1.2 developed the idea that the output model for health care
must build in data on the outcomes of health care procedures. Two recent
bodies of research make use of or generate health outcomes.

1.5.1 Cost-Effectiveness Studies

An increasing number of cost-effectiveness studies are being carried out
within the health care industry itself. The effectiveness part of a cost-
effectiveness study requires a measure of health outcomes. The denomina-
tor of the cost-effectiveness ratio is the difference in health outcomes for
two or more alternative treatments for the same disease. The increasing
employment of cost-effectiveness studies in medical decision making
means that an increasing number of health outcome measures for different
diseases are being generated and also that increased research attention is
being given to improving measures of health outcomes. The potential
value of this research for measuring the output of the medical care sector is
tremendous, even if, as Pauly (1999) and others have suggested, substantial
problems with existing measures of health outcomes remain to be re-
solved.

1.5.2 Price Index Research

A number of recent studies have been undertaken by a group of re-
searchers at the National Bureau of Economic Research that have the ex-
plicit objective of measuring a price index for some part of the health care
sector. Examples are Cutler et al. (1998) on heart attacks, Frank, Berndt,
and Busch (1999) and Berndt, Cockburn, and Griliches (1996) on the
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treatment of depression and depression pharmaceuticals, and Shapiro and
Wilcox (1996) on cataract surgery.

In the heart attack study, the medical outcome measure was the increase
in life expectancy associated with more resource-intensive heart attack
treatments. In the depression studies, the outcome measure was the elimi-
nation of the symptoms associated with a diagnosis of severe depression,
without holding constant methods of treatment (or, to put it another way,
without necessarily holding constant the characteristics of the transaction,
as with traditional price and output measurements). Other similar studies
are under way.

A price index study such as Cutler et al. (1998) is similar to a cost-
effectiveness study, differing mainly in the following ways (an extended
discussion of the relation between cost-effectiveness studies and price in-
dex studies is contained in Triplett 1999). First, the health outcome mea-
sure in Cutler et al. was life expectancy, not QALY (cost-effectiveness stud-
ies have also employed life expectancy in the past; see UK. Department
of Health 1994; Gold et al. 1996). If heart disease treatments had no impli-
cations for quality of life (e.g., the ability to exercise or conduct daily living
without chest pain), then an increase in life expectancy is an increase in
QALY. Use of QALY would extend and enhance the measures in Cutler
et al.

Second, Cutler et al. (1998) value the change in life expectancy; that is,
they put a dollar value on the medical outcome. Medical cost-effectiveness
studies do not do this (see the discussion of this point in Gold et al. 1996).
Valuing medical outcomes for price indexes is discussed in Triplett (1999)
and in Triplett and Berndt (1999).

1.6 An Example: Implementing the Model
on Mental Health Care Expenditures

Treatments for mental disorders account for over 8 percent of total U.S.
health care expenditures and about a tenth (9.5 percent) of all allocable
U.S. personal health care expenditures (tables 1.5 and 1.8). It is well known
that the United States spends about one-seventh of its GDP on medical
care (the largest proportion in the world), so mental health care expendi-
tures make up just over 1 percent of GDP.%

By international standards, the U.S. mental health care expenditure
share is not particularly high. The mental health share of U.S. hospital ex-
penditures is about 12 percent, and for hospitals and nursing homes com-
bined, 13.7 percent. This is about the same as the Canadian share of hos-

22. These percentages are based on the important new work of Hodgson and Cohen
(1998). As noted above, about 12 percent of personal health care expenditures in 1995 cannot
be allocated by disease.
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Table 1.8 Estimated Amount of Personal Health Care Expenditures, Total and for
Mental Disorders, by Type of Provider: United States, 1995

Mental
All Mental Disorders, as
Conditions Disorders Percentage of All
($ millions) ($ millions)* Conditions
All personal health care 787,5100 74,707 9.5
Hospital care 360,341 43,172 12.0
Physician services 185,329 7,761 42
Prescription drugs 55,224 6,057 1L.0
Nursing home care 80,200 16,968 21.2
Hospital care and nursing
home care, combined 440,541 60,140 13.7

Source: Hodgson and Cohen (1998), table 2.
{CD-9-CM codes 290-319.

*Excludes $110 billion, 12 percent of personal health care expenditures, that cannot be allo-
cated by diagnosis.

pital expenditures going to treat mental illness (13.9 percent), and
considerably lower than the comparable share in the United Kingdom
(over 17 percent of hospital expenditures). Even though the Australian
hospital share is smaller than that in the United States (under 5 percent),
the share of mental health in total Australian health expenditures is about
the same as that in the United States (see tables 1.5 and 1.6).

To help understand trends in such a significant portion of health care
expenditures, I split U.S. mental health expenditure trends into mental
health care inflation and quantity of mental health care services. I then ad-
just the inflation and real medical services trends to account for new data
and recent research. The estimates show how new information on inflation
and quantity of medical services can improve national health accounts.

1.6.1 Trends in U.S. Mental Health Expenditures

Complete cost-of-disease accounts have been constructed for the United
States for only four years, as noted earlier. However, U.S. mental health
expenditures have been estimated much more frequently. For the interval
1954-96, more than twenty different single-year estimates of expenditures
on mental health treatment exist. A dozen of them were reviewed in Rice,
Kelman, and Miller (1991). A list of studies appears in appendix table
1A.1, which also presents each study’s estimate of mental health care ex-
penditures.

Most of these estimates originate with two groups of researchers. Rice
and her collaborators at the National Center for Health Statistics have
produced a series of estimates of expenditures on mental health, the earli-
est covering 1963 (Rice 1966) and the last 1995 (Hodgson and Cohen
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1998). Mental health expenditure estimates of Rice and her collaborators
are generally consistent with the cost-of-disease accounts also initiated by
Rice (1966). They are consistent as well as with the NHA, because cost-
of-disease accounts disaggregate NHA totals for direct expenditures on
the treatment of disease.

Another group of studies originated with Levine and Levine (1975), and
proceed through a group of researchers at the Research Triangle Institute
(RTI). Other estimates include Fein (1958; actually the first such study,
treated here as an antecedent of studies by the Rice group), Frank and
Kamlet (1985), Parsons et al. (1986), and Mark et al. (1998; condensed as
McKusick et al. 1998).

The cost estimates in these studies often include indirect and social costs
of mental illness, because a major part of the cost of having mental illness
falls on the patient in the form of lost work time and so forth, and on
others (family members, for example, or the victims of violence committed
by the mentally ill) who experience the effects of mental illness in friends
or strangers. However, I address only the direct treatment costs of mental
illness in this section because I want to integrate cost of mental illness data
with the NHA, which in principle include only the direct costs of treating
an illness, and not the costs of having the illness. This does not imply that
I think that the NHA could not or should not be extended to encompass
indirect costs of illness, only that such an extension is beyond the scope of
the present study.

Not surprisingly, methodologies for estimating the cost of treating men-
tal illness have evolved through the years. For example, in the 1963 esti-
mate (Rice 1966) pharmaceutical expenditures were not allocated across
diseases; when prescription drug allocations first became available (for
1972), they were around 7 percent of mental health expenditures. From
this point on, drug expenditures are included in estimates of mental health
care expenditures. As a second example, the earliest estimates exclude
from mental health costs the costs of treating alcohol and drug abuse;
when data for these mental conditions became available, they were first
reported separately, and in the later estimates are folded into the mental
health total, without a separate allocation (alcohol and drug related condi-
tions are included in the mental conditions chapter of ICD-9).

Of the two major groups of studies, the RTI studies generally obtain
higher levels of expenditures for treatment of mental conditions than do
the studies of Rice and her colleagues. For example, Harwood et al. (1984)
report mental health care expenditures (including substance abuse) of
$35.5 billion for 1980, while Rice, Hodgson, and Kopstein (1985) report
$19.8 billion for the same year. Similarly, Levine and Willner (1976) esti-
mate 1974 expenditures at $17.0 billion, while Paringer and Berk (1977)
got only $9.4 billion for the following year. When the two sets of authors
reference each other (which is seldom), they simply note that different
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methodologies are used.?*> However, the published descriptions of method-
ologies are remarkably similar.

Rather than attempting to reconcile the levels, I convert mental health
treatment cost estimates for various years into annual rates of change by
matching published studies on groups of authors (Rice and collaborators,
and the RTI group—details are in appendix tables 1A.1 and 1A.2). As
noted earlier, successive studies from the same group of authors incorpo-
rate methodological and data improvements, so they are not, strictly
speaking, comparable over time. Yet research methodology is not chosen
randomly, and there is a great amount of commonality among studies by
the same group of authors. Matching on groups of authors minimizes the
methodological noncomparabilities between groups of authors that result
in differences in levels, noted earlier.? This matching method necessarily
omits studies (like Parsons et al. 1986) that were “one-time” estimates and
do not fit into either of the major groups of studies.

Even with matching, it is not straightforward to convert these data into
a time series. When changes to estimating procedures were made, or when
the authors decided to employ a different tabular presentation or classifi-
cation, they seldom linked the methodology used in one paper with the
one they employed for estimates two or three years previously. For ex-
ample, early estimates apply average costs for all hospital stays to mental
health; later ones use an explicit estimate for daily costs for mental health
treatment (which are usually lower). However, undoubtedly because time
series comparability was not a research priority, authors of studies gener-
ally do not provide an estimate of the effect of such changes in methodol-
ogy on the estimates. In producing growth rates for mental health care
expenditures, I have linked out major changes in estimating methods so
that increased scope of the estimates is not inappropriately treated as in-
creased expenditures on treating mental health conditions. These links are
noted in appendix table 1A.2, but they do not exhaust changes that have
been made between adjacent estimates by the same group of authors.?

When cost estimates are grouped by authors, rates of increase among
the various estimates look fairly consistent and plausible, in the sense that

23. Levine and Levine (1975) present information on the quantitative effects of differences
in estimating methodologies that were in use at that time. Mark et al. (1998, chaps. | and 8)
contains a useful summary of methodological differences between their own study and the
methods used by the Rice group and the RTI group.

24. For 1980, I use the estimate of Rice, Hodgson, and Kopstein (1985), who report that
total mental health expenditures for 1980 were $19.8 billion. This estimate is derived from
Hodgson and Kopstein (1984), with correction of an error (the correction was published in
Health Care Financing Review [winter 1984]: 128-30—information supplied by Thomas
Hodgson).

25. The 1968-71 match probably overstates the rate of increase, because it appears that
Conley and Conwell (1970), the source for the 1968 estimate, excluded substance abuse ex-
penditures and that Cooper and Rice (1976) included them. I could not find data to remove
the effect of the change in coverage from the estimates.
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trends in expenditures are more nearly similar between the two groups of
studies than are estimates of levels of expenditures. For example, Harwood
et al. (1984) estimate the 1980-81 expenditure growth to be 15.1 percent;
combining Rice et al. (1990) with Rice, Hodgson, and Kopstein (1985) sug-
gests an average annual rate of growth between 1980 and 1985 of 19.1 per-
cent (see appendix table 1A.2, rows [i] and [1]). However, the RTI estimate
for 1977-80, at 19.1 percent annually, exceeds the five-year Rice group
estimate (1975-80, 16.1 percent annually) by almost the same amount,
suggesting that the differences may in part reflect the difference in year
spans of the two studies, and the great spurt of inflation between 1979 and
1982. Where multiple estimates of expenditure growth rates are available
for a given year, as in this case, I take the simple average. Thus, the
1980-81 growth rate obtained by averaging these two studies is 17.1 per-
cent. For the post-1990 period, the two available estimates of expenditure
growth differ more than is the case for most earlier periods. Additional
discussion of the post-1990 period is presented later.

Table 1.9 summarizes rates of growth of expenditures on treatment of
mental conditions over different intervals (which depend on data availabil-
ity) from 1954 to 1995. Expenditures for the treatment of mental condi-
tions accelerated from their 1950s and 1960s rates, reaching a peak of 17
percent annually between 1980 and 1985. After 1990, mental health care
expenditure grows at the lowest rate in three decades.

The expenditure growth rate for the 1990s calls for further comment.
Two estimates exist. Mark et al. (1998) is, to my knowledge, the only study
of mental health expenditures that actually computes a growth rate—7.2
percent per year, for the ten-year interval 1986-96. Their estimate is higher
than the growth rate calculated from other studies. Additionally, informa-

Table 1.9 Mental Health Treatments: Average Annual Increases in Expenditure
and Price (percent change)

Average Average Annual Price
Annual Index Growth,
Expenditure Unadjusted BLS
Growth Rates Price Indexes®
0] @)
1954-63 3.76 —
1963-72 12.57 9.96
1972-80 13.11 10.76
1980-85 17.09 10.81
1985-90 7.06 8.78
1990-95 494 6.47
1985-95 6.00 7.63

*BLS price indexes, matched to expenditure categories for mental health care, and weighted
with mental health care treatment costs (see explanation in text). 1954-63 not calculated.
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tion from the Rice group suggests that the rate of growth of mental health
care expenditures declined over this interval. Incorporating the Mark et
al. study dampens the slowdown in the rate of growth of expenditures that
is evident in estimates from the Rice group, possibly because the Mark et
al. definition of mental health excludes some ICD-9 codes included in the
definition used by others (Alzheimer’s disease, for example).

The domain of the estimate by Mark et al. (1998) differs from other
studies, and from the national health accounts, in two respects. First,
Mark et al. include mental health expenditures that go to organizations
that are classified in the 1987 U.S. SIC system as social services industries,
rather than as part of the medical industries. Because the NHA focus on
institutional recipients of expenditures, expenditures received by nonmedi-
cal “industries” are not included in the NHA definition. Mental health
services provided by institutions outside the NHA definition, and included
in the Mark et al. study, amount to about 4 percent of the total. Deinstitut-
ionalization of mental health patients has caused a shift in care toward
these outpatient facilities, and their exclusion from other estimates (and
from NHA) biases downward rates of growth. Surely we want data on
expenditures to treat disease, not solely on expenditures received by medi-
cal care industries; thus, the domain chosen by Mark et al. is the appro-
priate one.

Second, Mark et al. (1998) adopt a definition of mental health care that
encompasses a narrower set of ICD-9 codes than the definition of, for
example, Hodgson and Cohen (1998). Mark et al. exclude Alzheimer’s dis-
ease and other dementias from their definition of mental health care. No
estimate of the size of this exclusion appears in the study. Different defini-
tions may be appropriate for different purposes, but this definition is not
well motivated by the authors. It has the effect of reducing both the level
and the rate of growth of mental health expenditures recorded in nursing
homes, for example, because the number of patients admitted for nonde-
mentia forms of mental conditions has declined, while the number of (and
presumably the proportion of expenditures on) dementias has risen.

Why have expenditures grown? Has the United States increased the lev-
els of services to the mentally ill? Or is it inflation in mental health care?
The following sections construct data and explore the aggregate evidence.

1.6.2 Deflation Methodology for Mental Health Expenditures

Growth in medical care expenditures has three components. First, there
may be an increase in the number of patient-treatments. Because there are
many types of patient profiles and of mental disorders, one can think of
the patient-treatments component as a change in a constant patient-mix
measure, which we would probably want to weight according to the rela-
tive costs of care for different conditions.

Second, there may be an increase in the cost or the price of treatments.
Parallel to the first component, we could measure the increase in price as



What'’s Different about Health? 59

the cost change of a constant patient mix, holding constant also the level
of treatment efficacy. This is medical care inflation.

Third, there may be changes in the patient mix and in the efficacy of
treatment which imply changes in average treatment costs. For example, a
shift in the patient mix toward more severe mental disorders implies in-
creasing average treatment costs, even if the cost of no single treatment
changes. One would not want an adverse (or a favorable) change in the
mix of medical illnesses to influence the measure of the price of medical
treatments. Additionally, improvements in the efficacy of treatment must
be measured and allowed for in some way, for the same reason. One does
not want a shift toward more expensive, but more efficacious, care to be
confused with medical care inflation.

The standard way to obtain output (quantity) measures in economic
statistics is to deflate the change in expenditures on a product (like hair-
cuts) by a price index for that product. It has not been customary to apply
exactly the same deflation procedure to health care. No existing health
expenditures account, to my knowledge, calculates the quantity of mental
health care by dividing expenditures on mental health care by a price index
for mental health care. There are, however, great advantages to doing so.

In a subsequent section, I present a new price index, or deflator, for
expenditures on mental health treatment. Because the first step is to as-
semble existing published government price indexes, and to match them
to mental health treatment expenditure information, it is worthwhile to
consider the results of this intermediate price index calculation here.

Details of the match between price indexes and mental health care ex-
penditures are in a data appendix available from the author; excerpts are
reproduced as appendix table 1A.7. As an example, hospital and nursing
home expenditures on mental health treatment (80 percent of total expen-
ditures on treatment of mental conditions in 1990) are matched to the CPI
hospital price index before 1992. After 1992, two new PPI hospital indexes
became available: An index for the treatment of mental conditions in gen-
eral hospitals and an index for psychiatric hospitals. The match weights
changes in these two PPI indexes equally. A nursing home PPI index be-
gins in 1994, and it is brought into the match at that point. These hospital
and nursing home indexes are combined with price indexes for other com-
ponents of mental health care (mental health care professionals and phar-
maceuticals), using weights based on various mental health care expen-
ditures estimates by the Rice group, for consistency with NHA. These
weights are documented in appendix table 1A.6. I calculate ordinary Las-
peyres indexes for more nearly straightforward comparison with existing
Bureau of Labor Statistics (BLS) medical care price indexes.?

26. Mark et al. (1998) suggest very different weights, with hospitals and nursing homes
receiving only 40 percent of 1996 mental health care expenditures. As noted above, their
exclusion of dementias from their definition of mental conditions biases downward their
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Average annual growth rates in prices of mental health services, com-
puted in this manner from available published government price indexes,
are presented in column (2) of table 1.9. As the table shows, published
price indexes that provide the closest match for mental health expenditures
suggest that most of the increase in mental health expenditures has been
caused by medical care inflation. Since 1985, mental health care inflation,
computed this way, amounts to about 7.5 percent per year. These data
suggest that price increases for mental health services have actually out-
stripped both the overall CPI medical care index (up about 6.5 percent
per year over this period) and mental health care expenditures, which grew
6 percent per year. This implies that the quantity of mental health services
being provided fell after 1985, and fell even more sharply after 1990. Note
that this calculation is a total, economy-wide one, not adjusted for popula-
tion—or patient population—growth; it is not mental health services per
capita (which would fall even more).

In subsequent sections, I consider possible biases in these government
price indexes for mental health and estimate new mental health price in-
dexes, which show a very different picture of medical care inflation from
those in table 1.9. I then use the new price indexes to compute a mental
health account that shows trends in expenditure, inflation, and real quan-
tity of mental health services.

Problems in Estimating a Mental Health Care Expenditures Price Index

It has become commonplace that medical care inflation outstrips the
overall inflation rate. For example, between 1985 and 1995, the medical
care component of the CPI rose 6.5 percent per year, when the overall CPI
rose only 3.6 percent. Until fairly recently, price trends for all types of
medical care have been inferred almost exclusively from the medical care
component of the CPI. Inflation information that is specific to the treat-
ment of mental conditions and the measurement problems is discussed in
this section.

The earliest U.S. price index specific to mental health care is the “psy-
chiatrist office visits” component of the CPI, a price index that was pub-
lished between 1964 and 1977. As table 1.10 shows, over the 1964-77 pe-
riod the price of a visit to a psychiatrist’s office rose less rapidly (about 5.2
percent per year for the whole period) than did the fees of other medical
professionals (a bit over 7 percent per year), or CPI medical care as a whole

cstimate of the nursing home share of expenditures, but the NHA-SIC definition of the
medical industry biases upward the hospital/nursing home share in estimates of the Rice
group, because a portion of total expenditures on mental health care (around 4 percent, in
the Mark et al. data) are excluded from the total. Even so, it is hard to see why the propor-
tions could differ so much. This is a case where a careful reconciliation of the two estimates—
which as a practical matter is best done by the authors—would produce more confidence in
the results.
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Table 1.10 Consumer Price Indexes, All Items and Selected Medical Care Services,
Average Annual Rates of Change, 1964-77

Average Annual Growth
Rates (percent),

1964-77
CPI, all items 5.29
Medical care, total 6.68
Medical care services 7.51
Physicians’ services 7.03
Psychiatrist, office visits 5.19
Hospital Daily Service Charges 10.79
Semiprivate rooms 11.60

Source: U.S. Department of Labor (1999).

(about 7.5 percent per year). In fact, psychiatrists’ fees were rising slightly
more slowly than the overall CP1.7

The CPI psychiatrist office visit index obviously excludes hospital costs
for medical treatment of mentally ill patients. In 1963, 88 percent of total
expenditures for mental health went to hospitals and nursing homes; in
1995, the proportion was still 81 percent.?® Nonhospital mental health pro-
fessionals account for only a small proportion of the cost of treating men-
tal conditions (in 1995, 11 percent).

A CPI hospital index also existed in the 1960s. It measured hospital
costs with a price index for hospital room rates (for example, the cost of a
semiprivate room in a hospital). Hospital room rates have risen rapidly
throughout the postwar years. Mental health care, however, was not distin-
guished separately in the CPI, so we do not know whether the cost for a
day in the hospital for a mental health patient was advancing more or less
rapidly than for other patients.

Most importantly, the cost of a day in the hospital or the cost of a psy-
chiatrist’s office visit is an inadequate measure of the cost of treating men-
tal illness, unless there is some way to adjust the costs for changes in medi-

27. The price index for psychiatrist office visits ends in 1977 because it was merged into
the physician’s fee CPI component, which, though it includes psychiatrists on a probability
basis, contains no published detail on medical specialties.

28. The data for 1963 exclude prescription drug expenditures, which are included in the
1995 total. Drugs accounted for 6 percent of mental conditions treatment costs in 1972, the
first year for which drug expenditure estimates by disease are available (and 8.5 percent in
1995). Making an allowance for the probable size of drug expenditures in 1963, the propor-
tion of hospital and nursing home expenditures in the mental health total has been remark-
ably stable through ostensibly major changes in treatment regimens over the last thirty-five
years: The hospital expenditure share has fallen (from 86 percent to 58 percent), but the
share of nursing home expenditures has increased from 1 percent of the total to 23 percent.
The deinstitutionalization of mentally ill in the 1970s reduced expenditures in mental hospi-
tals, but this has been matched, almost exactly, by increased expenditures on forms of mental
illness, primarily among the elderly, that are treated by institutionalization in nursing homes.
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cal efficacy. Do we want to know the price of an office visit, the cost per
patient visit, or the cost per incident of depression? For most analytical
purposes, we want to know the cost of treating depression and not (or at
least not primarily) the cost of one input in treating depression. A CPI
that tells us that the cost per psychiatrist’s visit has advanced 10 percent
may be accurate in what it tells us, but it is highly misleading in terms of
what we want to know.

Ideally, one wants to “adjust” or correct the price index in some fashion
for improvements in medical efficacy, and to obtain a price index for the
treatment of a disease. Because medical economists generally believe that
progress has been made in medical technology—better prognoses, less
time spent in the hospital for any given condition, less painful and onerous
conditions during treatment, and so forth—they believe that inadequate
adjustment for these changes in medical technology creates upward biases
in price indexes for medical care.

Merely to state the problem this way underscores the difficulties that
statistical agencies face in producing price indexes for medical care. Calcu-
lating the change in costs for treating an episode of an illness requires not
only the traditional statistical agency skills in gathering prices, but also a
great deal of medical knowledge about changes in the efficacy of medical
treatments (knowledge which, in many cases, is scientifically uncertain or
in contention). It also requires knowledge about patient valuations of
changes in treatments, particularly when treatments change in dimensions
that involve the patient’s time, tolerance for pain, and valuation of the
disutility of side effects or of the onerous implications of treatments (such
as a frequent treatment regimen for a pharmaceutical).

Improved BLS Price Indexes for Mental Health Care Expenditures

After 1977, BLS made few changes in its CPI methodology for pricing
medical care until major improvements were initiated in the 1990s. The
focus was still on a visit to the doctor’s office, the cost of a hospital room,
or the administration of a simple medication or a shot, and not on estimat-
ing the cost of treating an illness. Moreover, it was, and to an extent still
is, a focus on the institution (the hospital, the nursing home, the doctor’s
office), rather than on the disease (mental illnesses, respiratory or circula-
tory illnesses, and so forth). The inherent problems (discussed in the previ-
ous section) were not overcome.

Much criticism of the CPI medical price indexes was voiced after 1977
because many economists believed that they overstated inflation in medi-
cal care. A milestone in that criticism was Newhouse (1989). For the pe-
riod 1977-92 we know nothing about trends in medical care prices for
mental health treatments, because mental health costs are buried in CPI
prices for medical care, which were generally believed to be biased up-
ward.
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In 1992, BLS introduced new price indexes for health care in its PPI
program. Although the new health care price indexes were still oriented
toward the institution or the “industry” (the hospital, the nursing home,
the doctor’s office or clinic), they introduced a new methodology for mea-
suring the price of medical care.

Rather than pricing the cost of a day in the hospital, the BLS now draws
a probability sample of treatments for medical conditions. For example,
for the PPI price index for mental health care treatment in a hospital the
probability selection might be “major depression.” The BLS then collects
the monthly change in costs for treating that identical medical condition
(see Berndt et al., chap. 4 in this volume, and Catron and Murphy 1996
for more information on BLS procedures).

Overall, the new PPI indexes present a picture of lower medical care
inflation, compared to CPI measures, for the period where the two overlap
(Catron and Murphy 1996). The BLS subsequently introduced similar
methodology into the CPI (Cardenas 1996). PPI hospital price indexes
(though not those for physicians and clinics) include detail that is broken
down approximately by ICD-9 chapter. For the first time, PPI indexes esti-
mate the cost change for treating mental disorders, and they permit com-
parison with other medical care costs.

For mental health costs, the new methodology makes a striking differ-
ence. For the period 1993-98, the CPI “hospital and other related ser-
vices” index rose 24 percent (table 1.11). The PPI index for “mental dis-
eases and disorders” treated in general medical and surgical hospitals rose
about the same amount (21.5 percent), but the PPI index for psychiatric
hospitals rose only 4.6 percent over this same period (table 1.11).% Taking
the simple average of the two PPI indexes for hospital treatment of mental
conditions suggests an increase of 13 percent, which is just over half the
rise in the CPI hospital index.

Similarly, the PPI index for “offices of clinics of doctors of psychiatry”
rose only 3.9 percent between 1994 and 1998 (this PPI index only began
in 1994—see table 1.11). The CPI index for “physicians’ services” rose
14.9 percent for the same period.

Adjusted Price Indexes for Mental Health Care

The new medical care PPI indexes introduced in 1992 are great improve-
ments on the previously available CPI medical price information (see the
assessment in Berndt et al., chap. 4 in this volume). Evidence from the
post-1993 period, when both PPI and CPI medical indexes were available,
suggests substantial upward bias in the CPI. The BLS did not compute

29. It is not clear why these two indexes for hospital treatment of mental conditions should
differ so greatly. Perhaps different diseases are treated in the two types of facilities, perhaps
they have different cost structures, or perhaps they provide different treatments. Alterna-
tively, the PPI procedures may produce substantial variance in the estimated price index.
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Table 1.11 CPI and PPI Medical Price Indexes, Annual Average Growth Rates
Total Average
Change Annual Change
Hospitals (1993-98)
CPI: hospital and other related services 23.98 4.39
PPL: general medical and surgical
hospitals 21.52 3.98
PPI: psychiatric hospitals 4.63 0.91
Physicians (1994-98)
CPI: physicians’ services 14.86 3.53
PPL: offices and clinics of doctors of
medicine, psychiatry 3.89 0.96

Drugs (1982-92)
CPI: prescription drugs and medical
supplies 138.03 9.06
PPIL: psychotherapeutics 264.38 13.80
Drugs (1992-98)
CPI: prescription drugs and medical
supplies 20.45 3.15
PPIL: psychotherapeutics 254.61 23.49

Source: U.S. Department of Labor (1999).

historical price indexes when it introduced these improvements. There is
great need for better historical measures of medical care prices than the
CPI has given.

One approach is to “backcast” estimates of the improvement that the
PPI indexes represent. For the period following 1992, I match PPI and
CPI components. For example, I combine the mental health subindex in
the PPI index for general hospitals with the PPI index for psychiatric hos-
pitals (see the earlier discussion) and match the result to the CPI “hospitals
and related services” index. In this case, the ratio of the PPI indexes to the
CPI index, from 1993 to 1998, was 0.912.%° This ratio between the PPI and
CPI hospital indexes for the period for which both were published provides
a correction factor for the historical CPI hospital index before 1993 to
make it more appropriate for measuring cost change in mental health
treatment. I adjust the CPI hospital components in this manner for 1972
to 1993.

Similar adjustments are made for doctors’ offices—see the CPI physi-
cians and PPI psychiatrists indexes in table 1.11. A PPI index for psycho-
therapeutics begins in 1982. This index is compared with the CPI prescrip-
tion pharmaceuticals index for the period 1982-92 (table 1.11), and is used
to backcast a correction to the CPI for the years 1972-82. Additional de-

30. That is, from table 1.11: /2(PPI mental conditions, general hospitals + PPI psychiatric
hospitals)/CPI hospitals index = /2(1.215 + 1.046)/1.240 = 0.912.
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tails of the match and the resulting adjustment factors are available in
appendix table 1A.1.*' The resulting adjusted indexes for components of
mental health care are combined with a logarithmic aggregator, rather
than the arithmetic one (Laspeyres index) used by the BLS, and for the
unadjusted indexes. This logarithmic index is discussed later.

The resulting price indexes are labeled “adjustment 1” in table 1.12. It
is important to emphasize specifically what adjustment | corrects. It cor-
rects the historical CPI for the following: The old CPI index collected
mostly list prices; the new PPI indexes are more nearly transactions prices.
The old CPI pertained only to consumer out-of-pocket payments, so
prices paid by health insurance and for procedures that are not normally
paid by consumers were not adequately represented;>? the PPI indexes
cover both these lacunae. The PPI indexes are specific to mental health;
the old CPI was much broader, and therefore could not represent price
movements in mental health treatments that differed from those for treat-
ing other medical conditions. The PPI moved substantially toward pricing
the cost of treating an illness, rather than the cost of, for example, a visit
to a psychiatrist’s office or hospital room charges. PPI methodology should
at least partly pick up changes in medical technology that reduce the cost
of treatment, compared with the cost of an office visit or hospital room. Fi-
nally, the adjustment | indexes contain an approximation for fixed-weight
index number bias.

It is also important to emphasize limitations. The backcast will be valid
if the joint error from all the above factors is the same for the period of
the backcast (1972-93) as it was for the overlap period (1993 or 1994 to
1998). Tt is unlikely that the backcast is exactly valid, but even given its
limitations it is likely to be far better than the historical CPI. The work of
Scitovsky (1964) suggests that CPI measurement error might have gone in
the opposite direction in the 1950s and early 1960s, which argues against
backcasting this far.

Even though it is a great improvement, the new PPI methodology still
omits some aspects of the cost of treating disease. It has been difficult for
BLS to find data to adjust for changes in the efficacy of treatment (see the
earlier discussion). Additionally, some changes in medical treatment cause
shifts in expenditures among PPI index categories; the PPI methodology
contains no obvious way to take these cost savings into account. As an
example, consider increased use of drugs that permit treatment of mental

31. There is strong evidence of upward bias in the PPI pharmaceutical indexes in recent
years (Berndt, Cockburn, and Griliches 1996). I have not adjusted the historical PPI for the
results of this research, because the PPI errors appear to be uniquely associated with particu-
lar events and years, but an improvement to the adjustment 1 index computed here would
incorporate the findings of this and other research on pharmaceutical price indexes.

32. Some of these charges made their way into the CPI health insurance index, but they
do not influence directly the CPI price indexes for hospitals and physicians.



Table 1.12 Growth Rates, Expenditures and Prices, Mental Health Treatments, 1972-95

Annual Price Indexes (percent increase) Real Expenditure Growth
Expenditure
Growth Rates Unadjusted Adjustment 1¢ Adjustment 2° Unadjusted Adjustment 12 Adjustment 2°
1972-80 13.11 10.76 4.22 3.65 2.25 8.65 9.25
1980-85 17.09 10.81 2.32 1.76 5.76 14.61 15.24
1985-90 7.06 8.78 -0.57 -L11 -1.54 1.72 8.31
1990-95 4.94 6.47 0.51 -0.05 -1.37 4.45 5.02

2Adjustment based on ratio of PPI/CPI detailed indexes, 1993-98.
eAdjustment based on Berndt, Busch, and Frank (chap. 12 in this volume), table 12.7, row labeled Chained Weights, Fisher Ideal.
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conditions on an outpatient basis, rather than in a mental hospital. Substi-
tution of drugs (and clinical visits) for hospital care will reduce the cost of
treatment, but this cost reduction will be refiected inadequately in the PPI
because the PPI holds the weights for the various expenditure categories
(hospitals, doctors’ offices, pharmaceuticals, and so forth) constant.

The major research on these problems are the two studies by Frank,
Berndt, and Busch (chap. 12 in this volume, 1999)—hereafter referred to
as FBB. FBB studied the cost of treating depression by American Psychi-
atric Association guidelines. Rather than creating a price index for each
alternative guideline treatment (for example, treatment by psychotherapy
alone), they considered all guideline treatments that had equal clinical out-
comes as equivalent.?* For example, partial substitution of drugs for some
time spent in psychotherapy generally reduces the cost of treatment. This
cost saving is incorporated into FBB’s price indexes.

FBB reported that their price index for treating depression fell over the
1991-95 interval.* The new PPI indexes for mental health treatment—
hospital and nonhospital care—were fully in place only for 1994-95,
when, perhaps fortuitously, their rate of increase matches FBB almost ex-
actly (3 percent). The backcasted index (adjustment 1 index in table 1.13)
rose more rapidly than did the FBB index in the other two years. Over the
entire interval, the ratio of the FBB index to the adjustment | index is
0.978, a difference in growth rates of about 0.2 percentage point per year.

However, the costs of treating depression may not be a good proxy for
the costs of treating other forms of mental illness. Depression is more fre-
quently treated outside hospitals than are some other mental diseases, and
FBB estimate an index for outpatient care.*® Their results may not ade-
quately represent the cost experience for disorders that more frequently
require institutionalization. Additionally, FBB explore pharmaceutical in-
novations in mental health care for depression. Even though pharmaceuti-
cal advances in medical practice for other mental disorders have taken
place (for example, schizophrenia), the technological innovations in the
treatments for other disorders may not have the same implications for
treatment costs as the experience with treating depression.

On the other hand, BLS price indexes do not generally pick up changes
in either the efficacy (or quality) of treatments, or changes—such as those

33. They also considered alternative assumptions.

34. For purposes of this paper, I use results in the second FBB study (chap. 12 in this
volume), which differ to an extent from the first (1999) in that their depression price index
falls less in the second study.

35. I have not located data on hospital expenditures for treating depression. DuPont et al.
(1996) report that about 59 percent of expenditures on a group of anxiety disorders was
spent in hospitals and nursing homes (almost entirely the latter). These anxiety disorders did
not include depression, but all are located next to depression in the coding structure of ICD-
9, and comorbidities between these disorders and depression suggest that data on the distri-
bution of expenditures on treating depression might be similar.
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Table 1.13 Alternative Estimates of Price Change for Mental Health Treatments
Average
Annual Change
1992-93 1993-94 1994-95 1992-95
Unadjusted® 1.076 1.038 1.029 1.047
Adjustment 1 index® 0.983 1.021 1.029 1.011
FBB® 0.963 0.974 1.030 0.989

Note: Ratio of FBB/Adjustment | index = 0.989/1.011 = 0.978.
“From table 1A .4.
°From Berndt, Busch, and Frank (chap. 12 in this volume), table 12.2; see also table 1A.4.

documented by FBB—that reduce the cost of treating an illness by chang-
ing the treatment itself. The BLS method standardizes on the treatment,
and collects costs for a given treatment for a specified condition. There is
thus merit in using the FBB study to adjust a mental health care price
index for improvements in medical practice. The only issue is how to use it.

Two options present themselves. One could apply the FBB study as a
correction to the entire BLS mental health care price index, on the grounds
that FBB is the only study available. For the reasons given above, the FBB
study may overstate the improvement in medical care for other mental
health conditions, and may also understate the rate of inflation in other
mental disorders.

An alternative is to apply FBB only to the depression portion of the
mental health care price index. This alternative implies that #no comparable
gains in medical practice occurred in treating other forms of mental illness.
Thus, if applying FBB to the entire mental health expenditures creates er-
ror (because of the two assumptions noted above), applying the study’s re-
sults only to the depression part of the index creates error in the other direc-
tion. In any case, unless deterioration of medical practice for other forms
of mental illness occurred, both errors are bounded by the adjustment
| index.

Compilers of national accounts and of national health accounts are typ-
ically (but not always) conservative about applying results of one piece of
research to another set of data, so I suspect that future compilers of ac-
counts for diseases might prefer the second alternative. I do not know
the proportion of mental health care costs made up by the treatment of
depression. As an exercise, I assume it is 25 percent.*

The next question is the use of FBB to backcast, in order to correct the
historical indexes for improvements in medical practice in treating mental

36. Affective disorders (not including depression) account for 28.7 percent of mental health
care costs (Rice and Miller 1998). Considerable comorbidity exists between affective disor-
ders and depression.
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disease. Applying an adjustment from the FBB study implies that the rate
of improvement in medical practice for treating depression (that is, in
health care outcomes) was the same in earlier years. This is debatable.
Nevertheless, I use the FBB results to make an additional backcasting
correction to the historical price series.

Table 1.13 shows that the difference in trend between the price index for
depression in FBB and weighted PPI mental health indexes, for the period
in which both are available, is about 0.2 percentage point. I weight one-
quarter of the mental health adjustment 1 price index with this additional
adjustment. The result appears as the “adjustment 2” price index in the
third column of table 1.12.

For the reasons given above, the FBB adjustment (adjustment 2) may
overstate the improvement in medical care in other periods, and may also
understate their rates of inflation. The alternative, as I noted above, is to
assume no improvement in medical practice (other than what is incorpo-
rated into the new PP indexes). The “no improvement” assumption yields
the adjustment | index, which can then be taken as a bound on the error
in the adjustment 2 index.

1.6.3 An Expenditure Account for Mental Health

We are now in a position to form a U.S. health expenditure account for
mental health treatment that shows trends in expenditures, prices, and the
quantity of mental health services for the years 1972-1995. Years before
1972 are omitted here, but could be added for a longer historical series.
The summary of this account is in table 1.12.

Price Index Bias

Backcasting improved price measures shows that the old CPI medical
care price indexes overstated inflation in medical care costs for mental
health, a result that is consistent with medical economists’ presumptions.
For mental health, CPI indexes weighted to reflect mental health expendi-
tures (the unadjusted index in table 1.12) show double-digit inflation in
the 1970s and early 1980s. An adjustment factor based on the improved
post-1992 PPI lowers substantially the medical inflation estimates of the
1970s and early 1980s, so that they are no longer double-digit. Indeed, the
adjustment 1 price index for mental health care is essentially flat since
198S.

Of course the adjustment 1 index relies on the validity of the backcasting
exercise and its assumption that corrections taken from the period of the
1990s apply to the decades of the 1970s and 1980s. Medical economists
have a strong presumption that the unadjusted indexes are biased upward,
and available empirical work is consistent with that presumption of up-
ward bias; the adjusted indexes, however, may have their own biases.

Adjusting price change for the FBB research results has a smaller,



70 Jack E. Triplett

though not negligible, effect (table 1.12). The adjustment 2 index shows
slightly negative inflation in mental health care in the 1990s, because FBB
found a declining price for depression in their study, and an even more
strongly negative mental health care inflation rate for the late 1980s. These
estimates compare to the 6.5 percent and nearly 9 percent rates given by
the unadjusted price indexes for these two periods.

Possibly the costs of treating depression have fallen relative to the costs
of treating other mental conditions. If not, the adjustments applied to ob-
tain the adjustment 2 index are too small, and the adjusted price indexes
for mental health care should fall even more rapidly than the adjustment
2 index of table 1.12. As noted, if the PPI indexes are correct for the re-
mainder of mental health treatments, then the adjustment | index bounds
the correct index.

I noted earlier that it 1s commonplace that medical care inflation out-
strips the overall CPI inflation rate. The price index numbers in table 1.12
call this generalization into doubt. At least since the mid-1980s, inflation
in mental health care was substantially lower than the general CPI infla-
tion rate (3.6 percent per year, 1985-95), and it may have been negative
through the whole period. For mental health care, “runaway medical in-
flation” is a wholly invalid characterization.

Growth in Mental Health Services

I next use the adjusted price indexes to estimate the growth in the quan-
tity of mental health care services (or real expenditure growth). For this
stage of the research, I take a short cut. I begin from the index number
system in equations (1) and (2b), earlier, which is the inverse of the index
number system that is normally used in national health accounts. Equation
(2b) specifies a Paasche index number for real expenditures. The conven-
tional NHA system employs a Laspeyres index for real expenditures—
that is, the real output index (not the price index) is weighted by base-
period expenditures. Producing the conventional system implies an addi-
tional computational step that has not been undertaken.

One reason is that the conventional national accounts—national health
accounts index number system is subject to substitution bias. A better
system for computing price indexes and indexes of real expenditures uses
a superlative index number system. The NIPA now uses a superlative index
number system; specifically, Fisher index numbers.?” In principle, the
Fisher system provides a better measurement system for NHA also.

37. The Fisher price index is I(P),, = [(Z,P, 00/ 2P Q2P 0,/ 2.P0)]"2 and the
Fisher quantity index, J(Q),, is obtained by reversing the P and Q terms in the price index
formula. A convenient property of the Fisher system is that the product of the Fisher price
index and the Fisher quantity index—that is, J(P),, X KQ),,—is the change in total expendi-
ture, the first term on the right-hand side of equation (2a).
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However, 1 have not computed a Fisher system for the data on mental
health for technical reasons that could readily be surmounted, but that in-
troduce extraneous issues that are better discussed elsewhere.®® An alterna-
tive that is computationally (and procedurally) simpler is to compute base-
weighted logarithmic indexes, which are approximately Cobb-Douglas in-
dexes with shares based on the initial period’s expenditures (Moulton 1996
explains the procedure). Table 1.12, then, presents real expenditure trend
information produced through deflation by a base-weighted logarithmic
price index.®

Not surprisingly, the largest growth rate estimate comes from using both
the adjustments—the adjustment 2 index that incorporates adjustments
based on the new PPI indexes and also on the FBB study (the last column
of table 1.12). With this adjustment, growth in mental health care services
from 1985 to 1990 was over 8 percent, and from 1990 to 1995 it was about
S percent. This contrasts with the impression of negative growth in aggre-
gate mental health care services that arises from looking at the unadjusted
price indexes (table 1.12). But even without the FBB adjustment, the ad-
justment 1 indexes also show real growth in mental health care services,
not the negative growth suggested by the available historical data without
adjustment. Even so, the rate of growth of mental health services, which
peaked in the early 1980s at over 15 percent per year, has slowed substan-
tially in the 1990s, to under 5 percent annually. Note again that these are
aggregate numbers, the type of estimates that typically appear in NHA;
they do not estimate mental health care services per capita.

These are, perhaps, just numbers. What is their importance?

A great deal of effort has been put into medical care cost containment
in the United States. The data in table 1.12 suggest that medical care infla-
tion is not the driving force behind the run-up in medical care costs, at
least in mental health care. In the case of mental health care, the aggregate
level of services has improved, judging from the best picture that can be
assembled from U.S. aggregate statistics, but the rate of growth of the real
quantity of mental health care services has slowed in the post-1990 period
of cost containment. If these numbers are anywhere near correct, they sug-
gest that health care cost containment may have social costs—curtailment

38. The essence of the Fisher price index or Fisher quantity index is the application of
weights for initial and ending periods to the same components. Partly because the available
weighting information for mental health expenditures comes from years that are fairly far
apart, but also because the detailed information on price indexes, as well as the expenditure
components that are available, changes from period to period, calculating a Fisher system
from existing data on mental health expenditures and price indexes implies applying different
weighting structures to different components, not to the same components. There is no reason
why this cannot be done; it in fact occurs in the application of Fisher indexes to the NIPA.

39. Note, however, that the adjustment 2 index incorporates FBB’s chain Fisher index. The
arithmetic (Laspeyres) form of the adjustment 1 index is presented in appendix table 1A.4.
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of health care that has real impacts on health—that are more severe than
is generally recognized.

If the numbers are not correct, or if they need refinement before they
can be used to inform public debate (the need for refinement in these esti-
mates is hardly debatable), it is also the case that decisions on health policy
are being based on statistical trend estimates that are at least as defective,
and probably far more misleading, than the ones developed here. The need
is strong for aggregate U.S. data on health care that match the price and
output information that is routinely available for other portions of the
U.S. economy.

1.7 A Note on Measuring Output in Publicly Provided
Health Care Systems

The examples in this paper reflect the institutional structure of the U.S.
health care system, which is atypical for industrialized countries. Three of
the countries for which cost-of-disease accounts are shown in tables 1.5
and 1.6 have government-funded health care systems. However, the gen-
eral “human repair” accounting framework can be applied to government-
provided health care systems, as well as or better than it can be applied to
market-provided ones.

For the government-provided health care systems, integration of cost-
of-disease accounts into NHA in each country is a first step, just as it is in
the United States. After that the steps are different. Rather than develop-
ing deflators, as in the U.S. case, the accounts require information on case
costs and on case quantities, which 1s information that a national health
system ought to collect (but sometimes does not) for its own purposes. The
emphasis is on developing direct quantity measures, with associated costs,
rather than on producing the quantity measures indirectly through defla-
tion. Information on medical outcomes performs an analogous role in such
an implementation. The details are left for another paper.

1.8 Where Does This Take Us? Conclusions

Medical outcome measures are disease-specific. So are research price
indexes of the type discussed in this paper (the heart attack price index
of Cutler et al. 1998, or the depression price index of Frank, Berndt, and
Busch 1999). There are obviously many human repairs to be considered,
even in one ICD-9 chapter, let alone across all of them. Moving through
the ICD-9 chapters on a disease-by-disease basis is clearly a very big job.

However, there is no reasonable alternative but to take samples of dis-
ease treatments and compute the value of medical interventions on the
health of the recipients. Trying to deflate expenditures on “hospitals,” for
example, without considering the treatment of individual diseases, has a
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long history of failure. Indeed, the new PPI price indexes for hospital care
begin from measuring the price change for treatment of individual dis-
eases. The greater the possibility that treatment moves from a hospital
setting to outpatient care, or that new pharmaceuticals substitute for hos-
pital or clinician resources, the greater the failure of the conventional focus
on the institutional setting for treatment. The new PPI indexes are not
immune to deficiencies from this source because they are still “industry”
price indexes, albeit industry price indexes with useful “product” detail on
the costs of treating diseases.

To put the magnitude of this task in context, however, personal health
care accounts for about 12 percent of U.S. GDP in 1995. This is a large
share of GDP, much larger than, say, the producers’ durable equipment
(PDE) portion of investment, which was roughly 7.5 percent of GDP in
the same year. The unpublished detail from which U.S. PDE is calculated
runs to something on the order of 800 lines. Not all of these lines have
their own deflators, but the deflation detail in PDE incorporates some 400
lines, for which in many cases both domestic and imported products are
distinguished and deflated separately. Additionally, the Bureau of Eco-
nomic Analysis computes a capital flow matrix that distributes these in-
vestment components to the more than one thousand industries identified
in the U.S. industry classification system, though not to every one of them
at the finest level of industry detail.

Against this product detail in measuring PDE, the expenditure detail
available on “products” in the NHA is minimal. This lack of expenditure
detail in NHA (product detail that is actually already present in cost-of-
disease accounts) is the great limitation on the potential for creating real
output measures from NHA data. Even though creating it will be a great
deal of work, it is work well worth doing.

Measuring health is not a smaller job than measuring PDE, nor a less
important one. The difference is, rather, that the investment accounts have
many years’ head start.



Appendix

Table 1A.1 Estimates of Direct Treatment Costs for Mental Conditions
Excluding Including
Substance Substance
Abuse Abuse

Year ($ millions) ($ millions) Group* Source Notes

1954 1,723° Rice Fein (1958)¢

1963¢ 2,402° Rice Rice (1966)¢ No drugs

1968 3,760° Rice Conley and Conwell (1970)¢

1971 11,058 RTI Levine and Levine (1975)¢

1972¢ 6,985 Rice Cooper and Rice (1976)¢ Adds drugs

1974 16,973° RTI Levine and Willner (1976)¢

1975 9.411° Rice Paringer and Berk (1977)¢

1977 18,745° RTI Cruze et al. (1981)¢

1980¢ 20,301 Rice Hodgson and Kopstein (1984), table 1

19804 19,824° Rice Rice, Hodgson, and Kopstein (1985)° Presumably no “other related direct costs,” since
authors compare to 1963 and 1972 estimates®

1980 23,558 35,470° RTI Harwood et al. (1984)¢ Includes support costs

1980 17,224 Other Frank and Kamlet (1985) Includes support costs, Frank and Kamlet’s low
estimate

1980 16,747 Other Frank and Kamlet (1985) Includes support costs, Frank and Kamlet’s high
estimate

1980 14,070 Other Parsons et al. (1986) Total direct costs $153,878 (table A) X propor-
tion of mental health 0.094 (figure 7) excludes
expenditures such as nursing homes

1981 27,115 40,828" RT1 Harwood et al. (1984), table G-3 Includes support costs



1982
1983
1985

1985
1986
1988
1990
1990
1995¢

1996
1996

30,502
33,445
42,528
42,528

55,389
67,000

67,000

66,704

45,928
50,359
51,420

51,4200

39,500
66,774°

71,348°

79,280
76,312

RTI
RTI
Rice

Rice
Other
Rice
Rice
Rice

Rice

Other
Other

Harwood et al. (1984), table G-4
Harwood et al. (1984)¢
Rice et al. (1990)¢

Rice, Kelman, and Miller (1991), table |
Mark et al. (1998), table 5.1

Rice et al. (1990), table 8°

DuPont et al. (1996), table |

Rice and Miller (1998), table 1
Hodgson and Cohen (1998), table 1-1

Mark et al. (1998), table 5.1
Mark et al. (1998), table 6.1

Includes support costs

Includes support costs

Includes support costs, reports alcohol and drug
abuse for the first time

Includes support costs

Includes support costs

Presumably only mental, otherwise same as 1988
figure, includes support costs

Presumably only mental, otherwise same as 1988
figure, includes support costs

Includes home health care, alcohol and drug
abuse no longer reported separately

Number differs from above because recipients of
expenditures are consistent with NHA

Note: Includes hospital and nonhospital treatment costs. Support costs, which include costs such as training costs for physicians and nurses, research costs,
program administration costs, and net costs of private health insurance, are included only where noted. “Other related direct costs,” which include costs
such as crime, transportation, and counseling, have been excluded.
“Indicates the research group: Rice (all studies treated as part of the Dorothy Rice/NCHS group), RTI (all studies treated as part of the Research Triangle
Group), other (in neither group).

®This estimate used in calculating growth rates.

“Reviewed in Rice, Kelman, and Miller (1991), table 6.
4¥ears where full cost of disease accounts were estimated.

*Rice, Hodgson, and Kopstein (1985) attribute this estimate for 1980 to Hodgson and Kopstein (1984); it incorporates a correction to the published Hodgson

and Kopstein estimate.

In Rice, Kelman, and Miller (1991, fig. 2, p. 285), estimates for 1988 are $55,610 and $67,000, respectively.



Table 1A.2 Average Annual Growth Rates for Mental Health Expenditures
Between Ratio Total Increase Growth
Years: of Costs (percent) Rate Sources Notes
a. 1954-63 2,402/1,723 39.4 0.03760 Rice (1966), Fein (1958)
b. 1963-68 3,760/2,402 56.5 0.09376 Conley and Conwell (1970),
Rice (1966)
c. 1968-72¢ 6,551/3,760 85.8 0.16747 Cooper and Rice (1976), Drugs and drug sundries cost taken out of 1972
Conley and Conwell (1970) figure to be comparable with the 1968 figure
d. 1971-74 16,973/11,058 53.5 0.15353 Levine and Willner (1976),
Levine and Levine (1975)
e. 1972-75 9,411/6,985 347 0.10448 Paringer and Berk (1977),
Cooper and Rice (1976)
f. 1974-77 18,745/16,973 10.4 0.03366 Cruze et al. (1981), Levine
and Willner (1976)
g. 1975-80 19,824/9,411 110.6 0.16068 Rice, Hodgson, and Kopstein
(1985), Paringer and Berk
1977
h. 1977-80 31,647/18,745 89.2 0.19074 Harwood et al. (1984), Cruze Supports costs taken out of 1980 figure to be

et al. (1981)

comparable with the 1977 figure



i 1980-81
j. 1981-82
k. 1982-83

. 1980-85

m. 1985-88
n. 1986-96

o. 1988-95

40,828/35,470
45,928/40,828
50,359/45,928

47,485/19,824

66,774/51,420
79,280/39,500

70,717/61,956

12.5

9.6

139.5

299

50.1

14.1

0.15106

0.12491

0.09648

0.19089

0.09100

0.07200

0.02681

Harwood et al. (1984),
Harwood et al. (1984)
Harwood et al. (1984),
Harwood et al. (1984)
Harwood et al. (1984),
Harwood et al. (1984)
Rice et al. (1990), Rice, Support costs taken out of 1985 figure to be
Hodgson, and Kopstein comparable with the 1980 figure
(1985)
Rice et al. (1990), Rice et al.
(1990)
Mark et al. (1998), Mark et al.
(1998)
Hodgson and Cohen (1998), Support costs taken out of 1988 figure and home
Rice et al. (1990) health costs taken out of 1995 to be comparable

Note: Growth rates are based on data in table 1A.1 (see sources for each line).

*The 1968 Conley and Conwell (1970) figure does not include alcohol and drug abuse treatment costs. The 1972 Cooper and Rice (1976) figure does.
However, the alcohol and drug abuse costs cannot be linked out of the 1972 Cooper and Rice (1976) figure as the costs are not broken down in the study.



Table 1A.3 Annual Growth Rates for Mental Health

Selected Annual
Years Rates Source(s)* Years Growth Rates®
1954-55 0.03760 a
1955-56 0.03760 a
1956-57 0.03760 a
1957-58 0.03760 a
1958-59 0.03760 a
1959-60 0.03760 a
196061 0.03760 a
1961-62 0.03760 a
1962-63 0.03760 a 1954-63 0.0376
1963-64 0.09376 b
1964-65 0.09376 b
1965-66 0.09376 b
1966-67 0.09376 b
1967-68 0.09376 b
1968-69 0.16747 c
1969-70 0.16747 c
1970-71 0.16747 c
1971-72 0.16050 ¢, d 1963-72 0.1257
1972-73 0.12900 d,e
1973-74 0.12900 d,e
1974-75 0.06907 e, f
1975-76 0.09717 f g
1976-77 0.09717 f g
197778 0.17571 g, h
1978-79 0.17571 g h
1979-80 0.17571 g h 1972-80 0.1311
1980-81 0.17098 il
1981-82 0.15790 i1
1982-83 0.14369 k1
1983-84 0.19089 1
1984-85 0.19089 1 1980-85 0.1709
1985-86 0.09100 m
1986-87 0.08150 m, n
1987-88 0.08150 m, n
1988-89 0.04940 n,o
1989-90 0.04940 n, o 198590 0.0706
1990-91 0.04940 n, o
1991-92 0.04940 n,o
1992-93 0.04940 n, o
1993-94 0.04940 n, o
1994-95 0.04940 n, o 1990-95 0.0494

Notes: Computed from data in table 1A.2. The rates of increase for each year are computed
from the average rates of increase for matched studies, given in table 1A.2. A letter code
keying back to table 1A.2 shows the source or sources on which each annual estimate was
based. Growth rates for groups of years are simple averages of rates for the years in the group.
“Keyed to lines in appendix table 1A.2.

bEntries transferred to tables 1.9 and 1.11 in text for periods indicated.



Table 1A.4 Growth Rates and Price Indexes for Mental Health Care Services

Annual Increase, Price Indexes Annual Real Expenditure Growth Rates
Annual Adjustment 1 Adjustment 1
Expenditure
Growth Rate* Unadjusted Laspeyres® Logarithmice Adjustment 2¢ Unadjusted Laspeyres® Logarithmic* Adjustment 2¢
1954-55 1.03760
1955-56 1.03760
1956-57 1.03760
1957-58 1.03760
1958-59 1.03760
1959-60 1.03760
1960-61 1.03760
1961-62 1.03760
1962-63 1.03760
196364 1.09376 1.04637 1.04637 1.04637 1.04637 1.04529 1.04529 1.04529 1.04529
1964-65 1.09376 1.05434 1.05434 1.05434 1.05434 1.03739 1.03739 1.03739 1.03739
1965-66 1.09376 1.09013 1.09013 1.09013 1.09013 1.00333 1.00333 1.00333 1.00333
1966-67 1.09376 1.17222 1.17222 1.17222 1.17222 0.93307 0.93307 0.93307 0.93307
1967-68 1.09376 1.12238 1.12238 1.12238 1.12238 0.97450 0.97450 0.97450 0.97450
1968-69 1.16747 1.12353 1.12353 1.12353 1.12353 1.03911 1.03911 1.03911 1.03911
1969-70 1.16747 1.11619 1.11619 1.11619 1.11619 1.04594 1.0459%4 1.04594 1.04594
1970-71 1.16747 1.10865 1.10865 1.10865 1.10865 1.05306 1.05306 1.05306 1.05306
1971-72 1.16050 1.06245 1.06245 1.06245 1.06245 1.09229 1.09229 1.09229 1.09229
1972-73 1.12900 1.04279 0.98875 0.98139 0.97602 1.08267 1.14184 1.15042 1.15674
1973-74 1.12900 1.09629 1.03851 1.03154 1.02590 1.02984 1.08713 1.09448 1.10050
1974-75 1.06907 1.15631 1.09473 1.08776 1.08181 0.92455 0.97656 0.98281 0.98822
1975 76 1.09717 1.12578 1.06653 1.05924 1.05345 0.97458 1.02872 1.03580 1.04150
1976-77 1.09717 1.10700 1.04973 1.04174 1.03604 0.99112 1.04519 1.05321 1.05900

(continued)



Table 1A.4 (continued)

Annual Increase, Price Indexes Annual Real Expenditure Growth Rates
Annual Adjustment | Adjustment |
Expenditure
Growth Rate* Unadjusted Laspeyres® Logarithmic® Adjustment 2 Unadjusted Laspeyres® Logarithmic® Adjustment 2¢

1977-78 1.17571 1.08446 1.02977 1.02068 1.01509 1.08414 1.14172 1.15189 1.15823
1978-79 1.17571 1.10372 1.04736 1.03877 1.03309 1.06522 1.12254 1.13183 1.13805
1979-80 1.17571 1.14424 1.08804 1.07672 1.07083 1.02750 1.08057 1.09193 1.09793
1980-81 1.17098 1.13821 1.07134 1.06408 1.05826 1.02878 1.09300 1.10046 1.10651
1981-82 1.15790 1.13545 1.06888 1.06145 1.05565 1.01978 1.08328 1.09087 1.09687
1982-83 1.14369 1.11189 1.01841 1.01782 1.01226 1.02859 1.12301 1.12366 1.12984
1983-84 1.19089 1.08802 0.99659 0.99598 0.99053 1.09455 1.19497 1.19570 1.20228
198485 1.19089 1.06673 0.97713 0.97646 0.97112 1.11640 1.21876 1.21961 1.22631
1985-86 1.09100 1.06471 0.97368 0.97323 0.96790 1.02469 1.12049 1.12102 1.12718
1986-87 1.08150 1.07248 0.98081 0.98032 0.97496 1.00841 1.10267 1.10321 1.10928
1987-88 1.08150 1.09078 0.99749 0.99705 0.99160 0.99149 1.08423 1.08470 1.09066
1988-89 1.04940 1.10803 1.01318 1.01275 1.00721 0.94709 1.03576 1.03619 1.04189
1989-90 1.04940 1.10303 1.00866 1.00819 1.00267 0.95138 1.04039 1.04088 1.04660
1991-91 1.04940 1.09664 1.00261 1.00194 0.99646 0.95693 1.04667 1.04737 1.05313
1991-92 1.04940 1.08391 0.99073 0.99041 0.98499 0.96816 1.05922 1.05957 1.06539
1992-93 1.04940 1.07555 0.98303 0.98276 0.97738 0.97569 1.06752 1.06782 1.07369
1993-94 1.04940 1.03787 1.02136 1.02071 1.01513 1.01111 1.02745 1.02811 1.03376
1994-95 1.04940 1.02934 1.02934 1.02934 1.02371 1.01949 1.01949 1.01949 1.02510
1995-96 1.03749 1.03749 1.03749 1.03182

1996-97 1.00310 1.00310 1.00310 0.99761

1997-98 0.99324 0.99324 0.99324 0.98781

«Taken from table 1A.3.

*Adjustment based on ratio of CPI/PPI detailed indexes, 1993-98, indexes combined with Laspeyres formula.

<Adjustment based on ratio of CPI/PPI detailed indexes, 1993-98, indexes combined with logarithmic formula.

4Adjustment based on Berndt, Busch, and Frank (chap. 12 in this volume), table 12.7, row labeled Chained Weights, Fisher Ideal.



Table 1AS Growth Rates and Price Indexes for Mental Health Care Services (for selected years)

Average Annual Growth Rate, Price Indexes Average Annual Real Expenditure Growth Rate
Annual Adjustment 1 Adjustment 1

Expenditure

Growth Rate* Unadjusted Laspeyres® Logarithmic® Adjustment 2¢ Unadjusted Laspeyres® Logarithmic® Adjustment 2¢
1954-63 3.76048
1963-72 12.57455 9.95842 9.95842 9.95842 9.95842 2.48856 2.48856 2.48856 2.48856
1972-80 13.10648 10.75724 5.04276 4.22295 3.65284 2.24538 7.80356 8.65456 9.25218
1980-85 17.08705 10.80614 2.64695 2.31586 1.75619 5.76198 14.26074 14.60583 15.23618
1985-90 7.05619 8.78090 —-0.52376 —0.56916 —1.11306 —1.53889 7.67060 7.71984 8.31231
1990-95 4.94033 6.46625 0.54138 0.50325 —0.04651 ~1.37235 4.40724 4.44696 5.02144

*Taken from table 1A.3.

*Adjustment based on ratio of CPI/PPI detailed indexes, 1993-98, indexes combined with Laspeyres formula.

cAdjustment based on ratio of CPI/PPI detailed indexes, 1993-98, indexes combined with logarithmic formula.

4Adjustment based on Berndt, Busch, and Frank (chap. 12 in this volume), table 12.7, row labeled Chained Weights, Fisher Ideal.



Table 1A.6

Weights for Mental Health Price Indexes

Used in Shares of
Years Expenditure Description Expenditures
1963-72 Hospital care + nursing home care + nursing care Syan = 0.8782
Physicians’ services + other professional services Sp =0.1218
1972-80 Hospital care + nursing home care Syan = 0.8385
Physicians’ services + other professional services Sp = 0.0994
Drugs and drug sundries s, = 0.0621
198085 Hospital care + nursing home care Suan = 0.8472
Physicians’ services + other professional services Sp =0.1035
Drugs Sp = 0.0493
1985-87 Hospitals + nursing homes Suen = 0.82005
Office-based physicians + other professional Sp = 0.14297
services
Drugs sp = 0.03698
1987-90 Hospitals + nursing homes Sy = 0.8201
Office-based physicians Sp = 0.0547
Other professional services 5o = 0.0882
Drugs sy, =0.0370
1990-93 Mental health organizations + short-stay hospitals Su.n = 0.7987
+ nursing homes
Office-based physicians Sp = 0.0591
Other professional services 5o = 0.1067
Drugs s, = 0.0354
1993-95 Short-stay hospitals + nursing homes Sy = 0.4831
Mental health organizations Sun = 0.3156
Office-based physicians sp = 0.0591
Other professional services 5o = 0.1067
Drugs s, = 0.0354
1995-98 Hospital care sy =0.5755
Physician, other professional services sp = 0.1072
Prescription drugs s, =0.0854
Nursing home care sy =0.2318




Table 1A.7 Examples: Calculations for Price Indexes

Example 1: 1963-64

Calculation of Unadjusted Price Index

From table 2 in Rice (1966): Mental, Psychoneurotic, and Personality Disorders

1963 Expenditures ($ millions) Shares (%)
Total mental disorder expenditures 2,401.7 100.00
Hospital care 2,059.7 85.76
Nursing home care 29.7 1.24
Physicians’ services 281.5 11.72
Nursing care 19.8 0.82
Other professional services 11.0 0.46

From the U.S. Department of Labor, Bureau of Labor Statistics

1963 1964 APs
CPI: hospital service charges 69.0 72.4 AP, = 1.04927536
CPI: physicians’ services 23.6 242 AP, =1.02542373

1963 Expenditures ($ millions)

Shares

Total mental disorder expenditures 2,401.7

Hospital care + nursing home care + 2,109.2
nursing care

Physicians’ services + other professional 292.5
services

Ly = (AP) Gy00) + (AP) G,)
Ls o = (1.05) (0.88) + (1.03) (0.12)
L0 = 0.9215 + 0.1249

1., ., = 1.0464

Syen = 0.87821127

s, = 0.12178873

Example 2: 1972-73

Calculation of Unadjusted Price Index
From table 1 in Cooper and Rice (1976): Mental Disorders

1972 Expenditures ($ millions) Shares (o)
Total mental disorder expenditures 6,985 100.00
Hospital care 5,261 75.32
Physicians’ services 685 9.81
Other professional services 9 0.13
Drugs and drug sundries 434 6.21
Nursing home care 596 8.53

From the U.S. Department of Labor, Bureau of Labor Statistics

APs

1972 1973
CP1: semiprivate rooms 173.9 182.1
CP1: psychiatrist, office visits 129.2 133.6
CPI: prescription drugs and medical supplies 47.2 47.1

AP, = 1.04715354
AP, = 1.03405573
AP, = 0.99788136

il

(continued)



Table 1A.7 (continued)

1972 Expenditures ($ millions) Shares
Total mental disorder expenditures 6,985
Hospital care + nursing home care 5,857 Sy~ = 0.83851110
Physicians’ services + other professional 694 sp = 0.09935576
services
Drugs and drug sundries 434 sy = 0.06213314

s = (AP) Gy0) + (AP,) 6p) + (APS) (JD)
0: = (1.05) (0.84) + (1.03) (0.10) + (1.00) (0.06)

1
1
1520 = 0.8780 + 0.1027 + 0.0620
1

10 = 1.0428
Calculation of Arithmetic Adjustment 1 Index
APs Adj. factor Adjusted APs
CPI: semiprivate rooms (1.0472) (0.9122) = (0.95516610
CP1: psychiatrist, office visits (1.0341) (0.9044) = 0.93523138
CP1I: prescription drugs and medical supplies (0.9979) (1.5308) = 1.52760403

2 = (AP) Guyn) + (AP, (5p) + (AP) ()

1293 = (0.96) (0.84) + (0.94) (0.10) + (1.53) (0.06)
223 = 0.8009 + 0.0929 + 0.0949

19, = 0.9888

Calculation of Logarithmic Adjustment 1 Index
1,5, = —(0.05) (0.84) + —(0.07) (0.10) + (0.42) (0.06) = —0.0187897
antilog = 0.9814

Culculation of Adjustment 2 Index

25% of logarithmic adjustment | index, with an additional adjustment factor (0.978),

based on table 2 in Berndt, Busch, and Frank (chap. 12 in this volume)
1,5, = (0.9814 X 0.978) X 0.25 + (0.9814) X 0.75 = 0.97602

Example 3: 1978-79

Calculation of Unadjusted Price Index
From table 1 in Cooper and Rice (1976): Mental Disorders

1972 Expenditures ($ millions)

Shares (%)

Total mental disorder expenditures 6,985 100.00
Hospital care 5,261 75.32
Physicians’ services 685 9.81
Other professional services 9 0.13
Drugs and drug sundries 434 6.21
Nursing home care 596 8.53
From the U.S. Department of Labor, Bureau of Labor Statistics
1978 1979 APs

CP1I: hospital and related services 55.1 61.0 AP, =1.10707804
CPI: physicians’ services 63.4 69.2 AP, = 1.09148265
CP1: prescription drugs and medical supplies 61.6 66.4 AP, =1.07792208




Table 1A.7 (continued)

1972 Expenditures ($ millions) Shares
Total mental disorder expenditures 6,985
Hospital care + nursing home care 5,857 Suen = 0.83851110
Physicians’ services + other professional 694 sp = 0.09935576
services
Drugs and drug sundries 434 s, = 0.06213314

Ly = (Apx) (SH+N) + (Apz) (sp) + (AP3) (SD)
Iy = (1.11) (0.84) + (1.09) (0.10) + (1.08) (0.06)
155 = 0.9283 + 0.1084 + 0.0670

Iy = 1.1037

Calculation of Arithmetic Adjustment I Index

APs Adj. factor Adjusted APs
CPL: hospital and related services (1.1071) (0.9122) = 1.00982652
CPI: physicians’ services (1.0915) (0.9044) = 0.98717003
CPL: prescription drugs and medical supplies (1.0779) (1.5308) = 1.65013416

by s = (AP) Gyan) + (AP) (5) + (AP (5)

L., = (1.01) (0.84) + (0.99) (0.10) + (1.65) (0.06)
L., = 0.8468 + 0.0981 + 0.1025
L., = 1.0474

Calculation of Logarithmic Adjustment 1 Index

550 = (0.01) (0.84) + —(0.01) (0.10) + (0.50) (0.06) = 0.0380362
antilog = 1.0388

Calculation of Adjustment 2 Index
25% of logarithmic adjustment | index, with an additional adjustment factor (0.978),
based on table 2 in Berndt, Busch, and Frank (chap. 12 in this volume)
I = (1.0388 X 0.978) X 0.25 + (1.0388) X 0.75 = 1.03309

Example 4: 198283

Calculation of Unadjusted Price Index
From table 1 in Hodgson and Kopstein (1984): Mental Disorders

1980 Expenditures ($ millions) Shares (%)
All personal mental health care 20,301 100.00
Hospital care 12,836 63.23
Physicians’ services 2,027 9.98
Nursing home care 4,363 21.49
Drugs 1,001 493
Other professional services 74 0.36

From the U.S. Department of Labor, Bureau of Labor Statistics

1982 1983 APs (%)
CPI: hospital and other related services 90.3 100.5 AP = 1.11295681
CPI: physicians’ services 929 100.1 AP, = 1.07750269
PPL: psychotherapeutics 118 137.8 AP, = 1.16582064

(continued)



Table 1A.7 (continued)

1980 Expenditures ($ millions) Shares
All personal mental health care 20,301
Hospital care + nursing home care 17,199 Syan = 0.84719965
Physicians’ services + other professional 2,101 sp = 0.10349244
services
Drugs 1,001 s = 0.04930792

Ly, g = (AP)) Gyyin) + (AP) 6p) + (AP,) 1)
I, 4, = (1.11) (0.85) + (1.08) (0.10) + (1.17) (0.05)
I, 3 = 0.9429 + 0.1115 + 0.0575

I 5 = L1119

Calculation of Arithmetic Adjustment I Index

APs Adj. factor Adjusted APs
CPIL: hospital and other related services (1.1130) (0.9122) = 1.01518887
CPL: physicians’ services (1.0775) (0.9044) = 0.97452613
PPI: psychotherapeutics (1.1658) (1.0000) = 1.16582064
Iy 60 = (AP) (5.0) T (AP) (5p) + (AP,) G5p)
I, 5 = (1.02) (0.85) + (0.97) (0.10) + (1.17) (0.05)
I, 4 = 0.8601 + 0.1009 + 0.0575
I, s, = 1.0184
Calculation of Logarithmic Adjustment 1 Index
I, 4 = (0.02) (0.85) + —(0.03) (0.10) + (0.15) (0.05) = 0.0176658
antilog = 1.0178
Culculation of Adjustment 2 Index
25% of logarithmic adjustment 1 index, with an additional adjustment factor (0.978),
based on table 2 in Berndt, Busch, and Frank (chap. 12 in this volume)
I, o = (1.0178 X 0.978) X 0.25 + (1.0178) X 0.75 = 1.01226
Example 5: 1988-89
Calculation of Unadjusted Price Index

From table 1 in Rice, Kelman, and Miller (1991): Mental Iliness

1985 Expenditures ($ millions) Shares (%)
All direct costs, mental illness 39,289 100.00
Hospitals 21,636 55.07
Office-based physicians 2,151 5.47
Other professional services 3,466 8.82
Nursing homes 10,583 26.94
Drugs 1,453 3.70
From the U.S. Department of Labor, Bureau of Labor Statistics

1988 1989 APs

CPIL: hospital and other related services 143.9 160.5 AP, = 1.11535789
CPIL: physicians’ services 139.8 150.1 AP, = 1.07367668
CPIL: services by other professionals 108.3 114.2 AP, = 1.05447830
PPI: antidepressants 105.5 118.6 AP, = 1.12417062




Table 1A.7 (continued)

1985 Expenditures ($ millions) Shares
All direct costs, mental illness 39,289
Hospitals + nursing homes 32,219 Su.n = 0.82005141
Office-based physicians 2,151 sp = 0.05474815
Other professional services 3,466 5o = 0.08821808
Drugs 1,453 sp = 0.03698236

Ligso = (AP) Gpnd + (AP,) 6p) + (AP;) (5o) + (AP,) 6p)

legso = (1.12) (0.82) + (1.07) (0.05) + (1.05) (0.09) + (1.12) (0.04)
T oo = 0.9147 + 0.0588 + 0.0930 + 0.0416

) = 1.1080

88-89

Calculation of Arithmetic Adjustment | Index

APs Adj. factor Adjusted APs
CPI: hospital and other related services (1.1154) (0.9122) = 1.01737902
CPI: physicians’ services (1.0737) (0.9044) = 0.97106577
CPI: services by other professionals (1.0545) (0.9044) = 0.95370217
PPI: antidepressants (1.1242) (1.0000) = 1.12417062

L so = (AP) Gyin) + (AP,) 6p) + (AP;) (Sp)+ (AP,) (Sp)

L s = (1.02) (0.82) + (0.97) (0.05) + (0.95) (0.09) + (1.12) (0.04)
Iy o = 0.8343 + 0.0532 + 0.0841 + 0.0416

L= 1.0132

Calculation of Logarithmic Adjustment 1 Index
Iy o = (0.02) (0.82) + —(0.03) (0.05) + —(0.05) (0.09) + (0.12) (0.04) = 0.0126685
antilog = 1.0127

Calculation of Adjustment 2 Index
25% of logarithmic adjustment | index, with an additional adjustment factor (0.978),
based on table 2 in Berndt, Busch, and Frank (chap. 12 in this volume)
Iy 5o = (1.0127 X 0.978) X 0.25 + (1.0127) X 0.75 = 1.00721

Example 6: 1994-95

Calculation of Unadjusted Price Index
From table 1 in Rice and Miller (1998): Mental Illness

1990 Expenditures ($ millions)

Shares (%0)

All direct costs, mental illness 61,831
Mental health organizations 19,516
Short-stay hospitals 13,392
Office-based physicians 3,655
Other professional services 6,599
Nursing homes 16,478
Drugs 2,191

From the U.S. Department of Labor, Bureau of Labor Statistics

(continued)

100.00
31.56
21.66

5.91
10.67
26.65

3.54



Table 1A.7 (continued)

PP1: general medical and surgical hospitals

PP1: psychiatric hospitals

PP1: offices and clinics of doctors of
medicine, psychiatry

CP1I: services by other professionals

PP1: antidepressants

All direct costs, mental illness
Short-stay hospitals + nursing homes
Mental health organizations
Office-based physicians

Other professional services

Drugs

1994 1995 APs
106.0 109.9 AP, = 1.03679245
107.9 110.4 AP, = 1.02316960
102.9 104.7 AP, =1.01749271
141.3 143.9 AP, = 1.01840057
186 193 AP, = 1.03540773
1990 Expenditures ($ millions) Shares
61,831
29,870 Spen = 0.48309101
19,516 Sy = 0.31563455
3,655 s, = 0.05911274
6,599 5o = 0.10672640
2,191 s, = 0.03543530

gaos = (AP (y.n) + (AP) Gy + (AP3) (5p) + (AP,) 56) + (AP) bsp)

595 = 0.5009 + 0.3229 + 0.0601 + 0.1087 + 0.0367

o os = 1.0293

1
Loy o5 = (1.04) (0.48) + (1.02) (0.32) + (1.02) (0.06) + (1.02) (0.11) + (1.04) (0.04)
1
1

Calculation of Arithmetic Adjustment 1 Index

PP1: general medical and surgical hospitals

PP1: psychiatric hospitals

PPI: offices and clinics of doctors of
medicine, psychiatry

CP1: services by other professionals

PP1: antidepressants

APs Adj. factor Adjusted APs
(1.0368) (1.0000) = 1.03679245
(1.0232) (1.0000) = 1.02316960
(1.0175) (1.0000) = 1.01749271
(1.0184) (1.0000) = 1.01840057
(1.0354) (1.0000) = 1.03540773

gaos = (AP () T (AP) Byyn) + (AP,) 6,) + (AP} (50) + (APs) p)

sens = 0.5009 + 0.3229 + 0.0601 + 0.1087 + 0.0367

1
Loy o5 = (1.04) (0.48) + (1.02) (0.32) + (1.02) (0.06) + (1.02) (0.11) + (1.04) (0.04)
1
1

o as = 1.0293

Calculation of Logarithmic Adjustment 1 Index

i

194 95
Ly s = 0.0289

9495

antilog = 1.0293

Calculation of Adjustment 2 Index

0.0361 (0.48) + 0.0229 (0.32) + 0.0173 (0.06) + 0.018 (0.11) + 0.035 (0.04)

25% of logarithmic adjustment 1 index, with an additional adjustment factor (0.978),
based on table 2 in Berndt, Busch, and Frank (chap. 12 in this volume)

194 95

= (1.0293 X 0.978) x 0.25 + (1.0293) x 0.75 = 1.02371
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Comment Zvi Griliches

This is a masterful though incomplete discussion of concepts and data. 1
think that the analogy of health services to car repairs is very apt and il-
luminating, in more ways than Jack may be aware. Thinking about both tells
one that the problem may not be as much in the measurement of health
as it is a more general problem of concepts and uses of national income
accounts and the interpretation that we give to such measurements.

First, I want to stress the parallels between health and car repair. In
both cases more “output” does not necessarily mean more welfare. A flu
epidemic or an ice storm both can create more health industry “output”
and car repairs respectively without signaling an increase in welfare (rela-
tive to an earlier period), only an increase in resource use to cope with an
adverse environmental shock.

Nor would we be doing much better in measuring health output if we
were doing as well there as in the “easier understood” and “easier mea-
sured” car repair industry, as is implied by Jack. Look, for example, at the
reported (by BLS) productivity growth numbers for the “easier” to mea-
sure industry, reported in table 1C.1.

Over the twenty year period 1973-93 there was no growth in car-repair
productivity, but an actual and sizable decline, in spite of better diagnostic
tools and increased specialization into muffler shops and so forth. Perhaps
quality change in automobiles has reduced the need for repairs but left us
with a larger standby industry?

The same facts stand out from an unpublished set of BLS multifactor
productivity computations, shown in table 1C.2. Frankly, I do not believe
the numbers for either industry. What they show is how far we have still
to go in output measurement and that if we reach the great state of car-
repair measurement, we should not rest there. We are still far from our
destination. I agree with Jack that the main difference between these in-
dustries is in who is paying for the service (in other words, price = mar-
ginal utility = marginal cost) and in the relative ease of the junking de-
cision.

The late Zvi Griliches was the Paul M. Warburg Professor of Economics at Harvard Uni-
versity and director of the Productivity and Technical Change Program at the National Bu-
reau of Economic Research. He was past president of the Econometric Society and of the
American Economic Association, and a member of the National Academy of Sciences.
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Table 1C.1 Productivity Growth in Auto Repair Shops
Period Qutput per Hour
1973-79 -0.7
1979-90 +0.2
1990-93 -1.0
1973-93 -0.3
1993-94 +7.6!!

Source: U.S, Department of Labor, Bureau of Labor Statistics, document no. 96-15.

Table 1C.2 Estimated Multifactor Productivity Trends
Industry 1963-77 1977-93
(75) Auto repair, services, and garages -1.1 -1.5
(80) Health services -1.2 -1.2

Source: Unpublished BLS computations.

I have a few more general comments suggested by Jack’s exposition. I
am not sure that there is that much contrast in the measurement of
“health” as against the measurement of “health intervention.” To measure
Him well, we may need to specify and estimate the whole H function.
We may not have the luxury of observing pure intervention experiments.
Moreover, while I also agree that the most promising empirical advances
are likely to be made in the disease-by-disease approach, it is not obviously
correct. There may be cross-effects between diseases and total output may
not be just the sum of the partials. Moreover, this is not an obviously
constant-returns-to-scale industry.

Finally, Jack distinguishes between national accounts, national health
accounts, and cost-of-disease accounts. I would have liked to articulate an
alternative view of health status and health transitions accounts, but time
1s too short for that. What I have in mind is a measurement of the function-
ing of individuals, by different levels of impairment, and the probabilities
of their transitioning in and out of these various states. Here diseases ex-
plain, ex post, why one is in some state, and medical and other expendi-
tures affect the probabilities of exiting the less desirable states. Quality
improvements would be reflected in improved probabilities for a given
level of expenditures, and so on. The data required for this are much more
demanding, but some such more general-equilibrium view of life, health,
and death as a series of random walks through the uncertainties of disease,
accidents, and medical interventions may be required to make more com-
plete sense of what is happening to us and how to measure these outcomes
more appropriately.
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