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U.S. health care expenditures as a share of gross domestic product (GDP) reached 17.9 percent in
2011. That share will continue to grow significantly, according to recent studies by the Congressional
Budget Office. This trend has raised questions about the sources of this growth, whether the spending is
worth it, and whether we can afford it.
Data in the National Accounts can help improve our understanding of the sources of cost growth.
BEA’s accounts currently focus on separately measuring the output of each type of provider (e.g.,
physicians, hospitals, outpatient facilities, pharmaceutical manufacturers and distributors, etc.). However,
both academics and policy makers have advocated for more detailed statistics on health-care expenditures
centered around the ultimate goal: disease treatment. Restating the commodity in these terms would
provide relevant information on the sources of cost growth by answering questions like, “What medical
conditions are driving medical care costs?”
It also represents the first step in addressing questions about the benefits of the spending; as national
statistics develop, focusing on spending by disease rather than by service is an essential step for connecting
spending with associated health outcomes and improving our understanding of productivity in the health
sector.
Changing how one defines the service provided to patients and properly accounting for
improvements in health outcomes will almost surely increase measured real GDP growth. That will, in
turn, translate into faster measured productivity growth in the economy. Incorporating these changes into
the spending side of the National Accounts is relatively straightforward once the new deflator is in hand:
one simply redefines the good and applies the new deflator.
However, the faster-measured real GDP growth must be reflected in the industry accounts as well.
Incorporating those changes will require that one take a stand on which industry (or industries) should be
credited with the productivity gains currently not shown in the industry accounts.
This paper provides a formal statement of the problem and discusses alternative strategies one
might take to ensure that measured real GDP growth as measured in the spending side of the NIPAs equals
that measured using the industry accounts.
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1. Introduction
Health care expenditures as a share of gross domestic product (GDP) reached 17.9
percent in 2011.2 That share will continue to grow significantly, according to recent studies by
the Congressional Budget Office. This trend has raised questions about the sources of this
growth, whether the spending is worth it, and whether we can afford it.3 Economists need
answers to these questions in order to formulate policies that allow for society’s efficient
consumption of health care as well as for the improvement of the nation’s overall health status.
Data in the National Accounts can help improve our understanding of the sources of cost
growth. The accounts provided by the Bureau of Economic Analysis (BEA) currently focus on
separately measuring the output of each type of provider (e.g., physicians, hospitals, outpatient
facilities, pharmaceutical manufacturers and distributors, etc.). Thus, one can parse out the
spending growth into these categories. Moreover, using existing deflators, one can also answer
fundamental questions about how much of the growth is from higher prices versus higher
quantities.
However, both academics and policy makers have advocated for more detailed statistics
on health care expenditures centered around the ultimate goal: disease treatment. Restating the
commodity in these terms would provide relevant information on the sources of cost growth by
answering questions like “What medical conditions are driving medical care costs?” 4 It also
represents the first step in addressing questions about the benefits of the spending; as national
statistics develop, focusing on spending by disease rather than by service is an essential step for
connecting spending with associated health outcomes and improving our understanding of
productivity in the health sector. This is the preferred way to define the output of this industry
and is advocated by health economists and public health experts. Indeed, a recent panel of the
National Academies urged statistical agencies to begin thinking in this way (National Research
Council (2010)).
Thus, an important aspect of developing a health care satellite account involves a change
in the definition of the final good(s) provided by the health sector from the individual treatments
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to the provision of “medical care.” Using the latter definition, the BEA satellite account will use
disease-based price indexes to deflate consumer spending on medical care and thus potentially
change the growth rate of real gross domestic product (GDP).
This paper discusses how BEA’s accounts might be modified to accommodate this new
definition. The delivery of medical care generally requires the coordinated provision of goods
and services by several providers. BEA’s accounts have traditionally focused on separately
measuring the output of each type of provider (e.g., physicians, hospitals, outpatient facilities,
pharmaceutical manufacturers and distributors, etc.). Consequently, the accounts do not directly
measure the improvements that are possible through substituting or more efficiently combining
the various modes of service. We suggest a modified framework in which a physician
orchestrates and manages patients’ medical care by making diagnoses and pointing the patient to
other providers for procedures, lab work, and the like. The services provided by these other
providers would be viewed as intermediate goods and services in the provision of the final
output, medical care. The advantage of adopting this view of the health sector is that it provides a
natural way to accommodate the new definition of the “good” through standard double-deflation
methods. An important side benefit is that the new structure provides a role for both diseasebased price indexes—to deflate nominal spending—and the Bureau of Labor Statistics’ Producer
Price Indexes (PPIs)—to deflate the intermediate goods.5
The paper is organized as follows. We trace through how this redefinition changes the
presentation of medical care spending in the National Income and Product Accounts (section 2)
and the attendant price indexes (section 3). We then turn to the Industry Accounts and propose a
new structure that accommodates this redefinition (section 4) and provide a numerical illustration
of how applying this new structure changes measures of gross output, intermediate inputs, and
value added (section 5). We close with a discussion of the implications for multifactor
productivity measurement.

2

Redefining the commodity in the National Income and Product Accounts (NIPAs)
The notion behind this redefinition is that the commodity provided to patients is the entire

bundle of treatments required to treat a medical condition. That bundle of “treatments” is the
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final service and the components of the treatments (e.g., prescription drugs, hospital
confinements) are intermediate goods and services. For the NIPAs, this means that only the final
commodities would be listed in the spending side of the accounts. So, for example, prescription
drugs would no longer be listed as a separate good in the NIPAs. Instead the value of those drugs
would be moved to the new category “prescribed medical care” along with the other intermediate
goods used in the delivery of care. Notably, moving medical goods (like drugs and medical
therapeutic equipment) to medical care means a shift in classification from (PCE/GDP) Goods to
Services.
Ideally, the prescribed medical care category would be further broken out into four types
of spending: prevention, screening, diagnosis, and treatment of disease. Within the treatment
category, one would show spending for the treatment of infectious conditions, or spending for
the treatment of neoplasms, etc., rather than breaking out the treatments separately. For
example, specific treatments provided in the treatment of cancer will be classified as household
consumption expenditures for the treatment of cancer, rather than splintering out the individual
services into existing commodities: spending on surgeries which are currently shown in
“Hospital Services,” spending on prescription drugs which are currently shown in “Prescription
Drugs,” and so on.
Table 1 shows growth rates for nominal spending on medical care over 2001-2005 under
the current and proposed presentations.6 The current presentation of medical care spending
provides information on spending by provider, or by the industry that provided the good or
services. In contrast, the new presentation provides information on how the spending was used:
to treat cancer or infectious conditions, for example. This restatement does not change the totals
for nominal spending—the spending is just allocated to different categories—so the growth rates
for nominal spending are unchanged.
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Table 1. Old vs. New Presentations of Growth in Nominal Spending, 2001-2005

3. Implication for Price Deflators used in the NIPAs
Redefining the commodity provided by the health sector as the treatment of disease does
change how one constructs the price deflators that one would use to obtain real spending in the
NIPAs.
Health economists think of the output as the treatment of an episode of care. For acute
conditions, like an ear infection, the episode might last a week or so and the treatment might
involve a visit to the doctor and a prescription for antibiotics. In this case, the “good,” or output,
is the treatment of the ear infection. And the price is the cost of all treatments—including both
the doctor’s visit and the antibiotics. Overall, there will be as many prices as there are different
types of episodes (i.e., different diseases). And, the price index will be a weighted average of the
price changes of each type.
This notion is very different from how the BLS currently constructs its price indexes for
medical care.7 For physician services, for example, the BLS chooses a representative encounter
(an office visit) where a patient was treated for some condition using particular procedures. It
then obtains prices for identical encounters to see how the price of an office visit like this
changes over time. This strategy essentially prices a bundle of procedures (a fixed basket)
A full description of how the CPI measures medical care price movement can be found in “Consumer Price Index:
Measuring Price Change for Medical Care in the CPI”, www.bls.gov/cpi/cpifact4.htm .
7
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provided by a particular type of provider (office visits). It will provide a distorted view of what
is happening to the cost of treating the condition if the bundle of procedures used to treat this
condition changes over time. Moreover, to the extent that similar procedures are provided by
other industries (e.g., hospitals), the BLS prices those services separately and, therefore, will not
account for any declines in the cost of services that might occur when treatments shift from
higher-cost to lower-cost industries (surgeries in hospitals moving to surgeries in ambulatory
surgical centers, for example).
How does this differ from the notion of pricing an episode of care? The episode of care
includes any treatment, regardless of who provided it, that was used to treat the condition. A
National Academies Panel coined the phrase “Medical Care Expenditures Price Index” (MCE) to
emphasize that all spending is included. One important difference between this and how BLS
currently prices medical care has to do with shifts in where the treatment is provided—
substitution of care across industry lines. There are several examples of substitution in
healthcare services that have held down spending growth. Consider the treatment of depression.
In recent years, there has been a shift away from talk therapy to lower cost drug therapy.
Conventional price indexes that track these two treatments separately cannot account for the
substitution that has occurred. As another example, knee surgery used to involve a costly
overnight stay in a hospital but now is often performed on an outpatient basis, resulting in a
lower cost for the treatment of the bad knee. By tracking the cost of hospital stays separately
from the cost of outpatient services, standard medical care price indexes cannot capture the cost
savings that arise from the change in treatments.
In the empirical literature, the importance of shifts across industries has been quantified
both in case studies that were done for a number of conditions and in studies that aim to provide
measures over a broader range of conditions. Existing case studies have shown that this type of
substitution occurs and that it tends to lower costs or restrain increases in the price of treating
certain conditions. This effect was found for several important conditions in early work—for
example depression (Frank, Berndt, and Busch 1999), cataract (Shapiro, Shapiro and Wilcox,
2001), and schizophrenia (Frank, Berndt, Busch, and Lehman 2004).
More recently, studies have included a broader range of conditions and found that the
new definition typically involves price indexes that show slower price growth (Aizcorbe and
Nestoriak (2012), Dunn et al. (2012) and Bradley (2013)). Bradley (2013), for example,
6

estimates that the BLS price indexes currently used in the national accounts overstate price
growth of medical care spending by about 1 percentage point per year. Applying this estimated
bias to the deflators currently in the national accounts implies faster growth for real spending on
medical care (2.7% vs 1.8%) and faster real GDP growth (about .1 percentage point faster
growth per year).

Table 2. Effect of Changing the Deflator for Medical Care Spending

4. Proposed Changes to the Industry Accounts8
The industry accounts also imply a growth rate for real GDP growth that should be
consistent with the growth rate implied by the spending side of the accounts. While the new
presentation in the NIPAs implies a 2.7% growth rate for real spending on medical care, the
corresponding growth rate from the industry accounts is 1.8%, about .1 percentage point lower.9
The numerical problem, then, is that the two growth rates should, in principle, be equal.
Conceptually, the issue is that the new method implies that productivity growth for the sector is
faster than what is currently shown in the industry accounts (table 3). The current structure is
illustrated in figure 1, where the goods and services purchased by consumers (services from
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Of course, it is not this simple. Not all of the spending recorded in PCE is produced by the industries we have
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Table 3. Comparison of New Presentation of Medical Care Spending in the NIPAs and Old
Presentation of Medical Care Industries in the Industry Accounts

physicians, hospitals, etc.) are defined as the final commodities, which are provided by a
corresponding industry in the industry accounts.
To have a comprehensive accounting of these productivity gains, the gains must be
attributed to one or more of the provider industries. One simple possibility would be to allocate
the productivity gains across industries, assuming that they all contribute proportionally to the
gains. However, we note that physicians may play an especially important role, since they tend to
serve as managers and decision-makers in combining the goods and services of various providers
in producing medical care. For example, physicians tend to make decisions about what lab tests
to run, when hospital services are needed, and so forth. That suggests another approach that BEA
is currently investigating, the possibility of rerouting existing health care transactions through the
physician services industry, whose output can then be classified by products defined along lines
of type of disease.
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Figure 1. Current Structure of Medical Care Spending in the National Accounts

Consider an example in which the management services are provided by a primary
caregiver. (Depending on the type of care, the manager/decision maker may be a physician
specialist or a non-physician medical professional.) Comparing with Figure 1, there is a rerouting
of transactions to create a primary caregiver who then treats each of the other types of providers
as an intermediate input to the caregiver’s production. The notion underlying this modification to
the existing framework is that patients have a primary caregiver who acts as a manager in
orchestrating patients’ medical care. This is the type of organization used, for example, by health
maintenance organizations, which consolidate all types of services so that customers transact
with a single organization with respect to copayments or other billing. In many cases, it seems
reasonable to think of other providers as performing an intermediate role to the primary
caregiver. For example, for lab work associated with a routine office visit, the patient probably
has no direct interactions with the lab and probably does not know the identity of the lab until the
bill arrives; it seems a bit anachronistic that the billing is done separately, rather than being
charged through the physician who ordered the lab work. For other types of providers, the patient
may exercise more discretion—for example, the patient may choose a pharmacy based on price
or convenience, but the physician controls what drug is prescribed. Similarly, a physician may or
may not offer a patient a choice of hospitals when an inpatient stay is required. These examples
suggest that the relationship between the primary caregiver and other providers may have
9

important similarities to the typical general relationship between a producer and the providers of
intermediate inputs. Figure 2 illustrates the rerouting that may be used in this case.
Figure 2. Rerouted Transactions in Proposed Structure

Within BEA’s industry accounts, the modified framework would introduce a new,
primary caregiver industry that would subsume the existing industry, “offices of physicians.”
The output of this new industry would include the value of the intermediate inputs purchased
from the individual health-care-providing industries and the value added of offices of physicians.
The output of the consolidated health care industry would then be deflated using disease-based
price indexes, while its intermediate inputs would be deflated using PPIs. Real value added—
computed using the double-deflation method as the difference between real output and real
intermediate inputs—would reflect this new industry’s contribution to real GDP, including
industry productivity gains. One can think of a health care system that facilitates the diffusion of
new goods by providing information on new treatments. When these efforts successfully prompt
the primary caregiver to prescribe different, lower cost treatments, this is reflected in the real
value added of the consolidated health care industry.
5. Numerical Illustration
Rerouting Transactions Table 4 illustrates how transactions for the industry “Offices of
Physicians” could be rerouted to accommodate the new structure in Figure 2. Under the current
10

treatment, gross output of “offices of physicians” is $263b in 2002. In the proposed treatment,
$786b of the output of the following industries is added to the gross output of Offices of
Physicians: Prescription drugs, home health, medical labs, other professional medical services
and hospitals. The $786b includes only the portion of output for these industries that represents
medical treatment. So, for example, it excludes the estimated value of services by cafeterias and
parking attendants at hospitals.
As seen in the middle panel, intermediate inputs for offices of physicians also increase by
$786b, accounting for the fact that these medical services were provided by other industries.
Nominal value added under this treatment (last panel) remains unchanged because the capital
and labor services directly employed by the office of physicians industry remains the same.
We note that the increase in gross output and intermediate inputs for offices of physicians
is substantial, more than triple the current presentation for gross output, for example. The large
share of intermediate inputs in gross output is similar to what is seen in industries that primarily
play the role of assemblers (e.g., motor vehicles).

Table 4: Nominal Gross Output, Intermediate Inputs, and Value Added by Industry, 2002
Selected Health Industries, Current vs. New Structure ($millions)
Gross Output
Industry Code
62
621

621110
621Other
622HO
624

Industry Description
Health care and social assistance
Ambulatory health care services

Current
1,140,378
524,779

Offices of Physicians

263,588

Ambulator health care services excluding offices of physicians
Hospitals and nursing and residential care facilities
Social assistance

261,191
516,099
99,501

Alternate
1,927,367
1,311,768
1,050,577
261,191
516,099
99,501

Intermediate Inputs

Difference
786,989
786,989
786,989
0
0
0

Current

Alternate

449,435
189,508

1,236,424
976,497

85,648

872,636

103,860
220,031
39,896

103,860
220,031
39,896

Value Added

Difference

Current

786,989
786,989
786,989
0
0
0

Alternate

690,943
335,271

177,940
157,330
296,068
59,605

Changing the structure of the industry accounts in this way can potentially alter the
aggregate price indexes and real output measures in the industry accounts. Even when using the
existing price indexes for the very disaggregate industries, the composition of industries included
in gross output and intermediate inputs for “offices of physicians” changes. Because the price
indexes across these industries differ, changing the composition of underlying industries will, in
general, change the price index associated with the top line.
Table 5 shows how these changes in the structure of the industry accounts affect the price
indexes for “offices of physicians” and the resulting measures of real growth in this example.
The growth rates for gross output and intermediates do change, but the resulting impact on the
value added measures is minimal.
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690,943
335,271
177,940
157,330
296,068
59,605

Difference
0
0

0
0
0
0

Table 5
Effect of changing the structure on the growth of GO, II, and VA for Offices of Physicians, 2002-2006
(compound annual growth rates)
Gross output
Intermediate inputs
Value added
new
new
new
current
current
current
structure
structure
structure

Growth in deflators

1.6

3.1

2.4

3.7

--

--

Growth in reals

4.3

3.5

2.0

3.2

5.4

5.3

Deflation Earlier, we explained that the way that Gross Outputs and Intermediate Goods are
allocated changes as a result of redefining the good to the treatment of an episode of care. The
issue now is: How should these new series be deflated?
BEA uses the double-deflation technique to produce its featured measure of real value
added by industry, because it requires the fewest assumptions about the relationship between
gross output by industry and intermediate inputs by industry. Real gross output by industry is
computed by deflating separately each of the commodities that are produced by an industry and
included in its gross output. Real intermediate inputs are derived by separately deflating the
commodities that are consumed as intermediate inputs in production. The domestic and
imported portions of intermediate inputs are deflated separately to account for the commodities
that are purchased as inputs from domestic and from foreign sources. Real value added by
industry is computed as the difference within a Fisher index number framework. Washington,
Bellone, Jacobson, and Lee (2012) provide the most up-to-date source data currently used to
generate price-adjusted statistics in the Industry Economic Accounts. Moyer, Planting, FahimNader, and Lum (2004) include a technical note that details the computation of the chain-type
price and quantity indexes for gross output, intermediate inputs, and value added by industry.
In the proposed framework for the health sector, price deflators for the intermediate
goods would remain the usual PPIs. It’s as if doctors were purchasing these materials and
services in order to provide the patient with the final good. Studying the productivity of the
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pharmaceutical industry, for example, would focus on the goods produced by that industry, not
on all goods and services provided in an episode of care.
The price indexes for Offices of Physicians would change. The new Gross Output
aggregate includes the value of all the goods and services used to treat medical conditions. The
appropriate deflator for this output would be the price indexes that use the treatment of disease as
the final service provided to patients (the indexes that were used in the spending side of the
accounts).
Applying the Bradley-adjusted deflator for medical care spending to the new Offices of
Physicians industry decreases the measured growth of gross output price index by 1 percentage
point (2.1 vs. 3.1) and increases that of real output by 1 percentage point (4.5 vs. 3.5). Because
the growth rates for intermediate inputs are unchanged, the increase in the measured growth of
real output would implies an increase in the measured growth of real value added.

Table 6. Alternative Measures of Growth in Gross Output, Intermediate Inputs, and Value Added for Offices of Physicians
(compound annual growth rates)
Gross output
Bradley
new structure
(2013)

Intermediate inputs
new
Bradley
structure
(2013)

Value added
Bradley
new structure
(2013)

Growth in deflators

3.1

2.1

3.7

3.7

--

--

Growth in reals

3.5

4.5

3.2

3.2

5.3

10.9

That implied increase in the growth of real value added is not one-to-one with the
increase in real gross output: the 1-percentage-point increase in real gross output of Offices of
Physicians doubles the measured growth of real value added (10.9 vs. 5.3). Numerically, for
industries where value added is a relatively small share of gross output (as in auto assembly),
small changes in real gross output can generate large changes in value added (OECD 2001). The
change in gross output is calculated on a large denominator whereas the change for value added
is the same change but divided by a much smaller denominator. Thus, the percent changes can
be very different.
Applying the new deflator to Offices of Physicians raises measured real GDP growth to a
level consistent with that in the spending side (table 7). Measured growth of real value added is
5.5 percentage points faster for the Offices of Physicians industry, which raises the growth rates
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for all the aggregates that include that industry. Ultimately, real GDP growth is .1 percentage
point faster, consistent with the increase in measured real GDP growth seen in the NIPAs.
Table 7. Changes to the Growth in Real Value Added (compound annual growth rates)
All industries
Private industries
Educational services, health care, and social assistance
Health care and social assistance
Ambulatory health care services
Offices of Physicians
Other ambulatory health care services
Hospitals and nursing and residential care facilities
Social assistance
Not allocated to Health Care and Social Assistance Industry
Government
Not allocated by industry

0.1%
0.1%
1.2%
1.4%
2.9%
5.5%
-------

Section 6. Implications for Multifactor Productivity (MFP)
Because the new structure changes measured growth of gross output, intermediate inputs
and value added for Offices of Physicians, measured MPF for this industry could also potentially
change. To illustrate the differences between the old and new MFP measures, we use MFP
estimates that were developed by Fisher (2008). As seen in column 1 of table 8, under the old
structure, MFP growth for this industry is 1.7%.
The old and new MFP measures will differ because the new measure is based on 1)
rerouted transactions that affect nominal output and intermediate inputs, and 2) a new price index
for output. The effects of the rerouting are seen by comparing the first two columns in table 8.
Rerouting changes both the nominals and price indexes for output and intermediate inputs. In
this example, measured growth of real output and intermediate inputs is lower after rerouting.
This reflects changes in the underlying composition of goods.
Because the nominal value of intermediate inputs is higher after rerouting, the weight
applied to intermediate inputs is higher (81.6% vs 30.6%) and those for labor and capital inputs
are lower. All of these changes do little to measured MFP, which measures 1.6% after rerouting
(vs 1.7% before).
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Applying the new price index to measured output increases measured MFP growth by
about 1 percentage point: comparing the second and third columns, measured output growth is 1
percentage point higher which translates into the same increase in MFP.

Table 8. MFP calculations for Offices of Physicians, alternative scenarios
2001-2004, compound annual growth rates
New Structure
old price
new price
Fisher
indexes
indexes
(2008)
Output

growth

6.74%

5.21%

6.25%

Labor

share
growth

62.4%
2.50%

16.5%
2.50%

16.5%
2.50%

Capital

share
growth

7.0%
3.80%

1.9%
3.80%

1.9%
3.80%

Intermediates

share
growth

30.6%
10.55%

81.6%
3.80%

81.6%
3.80%

MFP

1.68%

1.63%

2.66%

7. Concluding remarks
BEA is in the beginning stages of developing a health care satellite account. As discussed
in this paper, efforts are under way to identify how existing accounting frameworks can be
adapted to best suit a satellite account. Efforts are also under way to develop disease-based
estimates of health care spending using private insurance claims data, Centers for Medicare and
Medicaid Services data on Medicare and Medicaid recipients, and data on the uninsured from the
U.S. Department of Health and Human Services. In addition, BEA is developing disease-based
price indexes that will be used to deflate these new nominal health expenditures.
When complete, BEA’s health care satellite account will generate measures of health care
spending that can be used to better track the sources of rising health care costs. In addition, BEA
15

is working with economists and health care experts to explore ways that these cost measures may
be integrated with models of disease prevalence and health status in order to better assess the
potential benefits of spending on health care.
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