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Abstract

Understanding health care productivity is critical, as the sector accounts for about 17
per cent of U.S. gross domestic product. However, official statistics likely understate pro-
ductivity growth by failing to capture improvements in medical technology and treatment
quality. The Health Care Satellite Account (HCSA), developed by the U.S. Bureau of Eco-
nomic Analysis, addresses this gap by measuring spending by medical condition, enabling
more meaningful output measurement. We present a simple framework that combines the
HCSA with population health data to adjust prices and output for quality improvements.
Output is defined as marginal health gains rather than service counts, consistent with
prior recommendations. This approach approximates more comprehensive methods while
remaining tractable. Our results suggest substantial quality-adjusted productivity growth
that is largely masked in official statistics, implying a downward bias of about 1.5 percent-
age points per year, with a range from 0 to over 5 percentage points. Productivity gains
may be larger in other high-income countries, where life expectancy has increased more and

spending has grown more slowly.
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1. Introduction

U.S. medical care spending has grown
from 5 per cent of Gross Domestic Prod-
uct (GDP) in the 1960s to 17 per cent
in 2023."

a large share of the economy, measures

Because health care is such

of health care inflation, output, and pro-
ductivity can have meaningful effects on
the corresponding economy-wide measures,
which are used by policymakers setting
budgets, businesses making investment de-
cisions, and other users of official statis-
tics, including those used in monetary pol-
icy decisions. While U.S. government sta-
tistical agencies apply quality-adjustment
methods to measure prices and output in
other high-tech sectors of the economy,
such as computers and smartphones, there
is no comparable quality adjustment for the
health sector. However, since the 1960s,
life expectancy has increased by about nine
years, much of which is thought to be
driven by spending on innovations that

2 For example,

improve health outcomes.
more effective treatments for cardiovascu-
lar conditions, cancers, hepatitis C, HIV,
and rheumatoid arthritis have extended life
expectancy and improved quality of life
around the world. If medical care is driving
these changes in life expectancy, then many
prominent papers argue that this spending

o

is “worth it” and productivity is increas-

ing rapidly, at least in some circumstances

(Cutler and McClellan, 2001; Cutler et al.,
1998; Hall and Jones (2007); Murphy and
Topel, 2006).

measures for health care imply weak or neg-

However, the unadjusted

ative productivity growth for the past sev-
eral decades. According to U.S. Bureau of
Labor Statistics (BLS), annual total factor
productivity growth from 1990 to 2019 for
health care and social assistance (NAICS
62) has fallen by 0.6 per cent per year.?
Currently, official statistics on health
care track spending across broad service
categories like hospitals, physicians, or pre-
scription drugs, which provide limited in-
sights into many key developments in the
health sector. Namely, these aggregate fig-
ures obscure wide variation in treatments
as individual diseases are associated with
distinct treatment technologies. For in-
stance, while treatments for the common
cold have changed little over the past cen-
tury, therapies for other conditions, such as
cancers, cystic fibrosis, and multiple scle-
rosis, would not be recognizable from three
decades ago. Grouping such diverse con-
ditions and treatments into the same cate-
gory is akin to combining the agricultural
and high-tech sectors of the economy —
it conceals fundamental shifts and innova-
This service-based framework has
First, it fails to

capture substitution patterns across medi-

tions.

two main shortcomings.

cal industries in the treatment of particu-

lar conditions. For instance, shifting from

1 The growth in the share of spending by the health care sector is from BEA (https://www.bea.gov/sites/defa
ult/files/2024-04/1959-2023-BEA-Data- Applying- NHEA-Framework.xlsx).

2 See the National Center for Health Statistics (https://www.cdc.gov/nchs/data/hus/2020-2021/LExpMort.p

af).

3 In more recent years, total factor productivity growth has been flat for NAICS 62, with an annual growth of
0.16 per cent over the 2000-2019 period, but hospital and nursing care productivity (NAICS 622-623) has
continued to fall. See https://www.bls.gov/productivity /tables/.
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costly inpatient hospital care to outpatient
visits can substantially reduce treatment
costs, yet such changes are not reflected
in official statistics (Aizcorbe and Nesto-
riak, 2011). Second, it ignores the unique
technologies associated with each condi-
tion, limiting the potential to make mean-
ingful quality adjustments.

This limitation of official statistics led
to the development of the Health Care
Satellite Account (HCSA) at the Bureau
of Economic Analysis (BEA). Unlike tradi-
tional statistics that primarily track health
care inputs (e.g., hospitals, physician of-
fices, and prescription drugs), the HCSA
redefines output to be the treatment of a
condition, essentially treating each condi-
tion as its own industry (National Research
Council, 2011; Cutler et al., 2022). Under
traditional accounts, output rises with ser-
vice volume; but under the HCSA, output
rises with number of patients treated. The
account tracks spending, the price of treat-
ment, and output for about 260 medical
conditions (Dunn et al., 2015). This frame-
work appropriately treats hospitals, physi-
cians, and prescription drugs as inputs into
the treatment of a disease, rather than out-
puts, and allows for detailed insights into
the diverse patterns of health care spending
across different conditions. Indeed, health
economists and measurement experts have
long advocated for measuring the health
sector output by the treatment of a condi-
tion for these reasons (Berndt et al., 2000;
National Research Council, 2011).

ever, a current limitation of the HCSA is

How-

that it does not account for quality changes
brought about by improved technology.
In this article, we first derive key

measurement concepts, such as quality-

adjusted prices, output, and productivity.
We define nominal output as expenditures
on medical treatments, and apply a price
index derived by Cutler et al. (1998) and
Fisher and Shell (1972) to measure real
output. This utility-based price index cap-
tures the compensating variation necessary
for patients to maintain the same level of
utility across periods. Consistent with Cut-
ler et al. (1998) and Cutler et al. (2022), the
utility derived from medical care includes
benefits (e.g., improved health due to treat-
ment) and costs of treatment. While the
HCSA is consistent with United Nations
System of National Accounts (SNA) 2025
goal of creating extended accounts that of-
fer more detailed insights into the health
care sector, the approach we take in this
article deviates from the standard SNA
methodology and is closer in spirit to the
GDP-B framework outlined in Brynjolfsson
et al. (2019), which aims to better capture
the full benefits of economic production.
More specifically, the work more closely fol-
lows the recommendations of National Re-
search Council (2011) and Sheiner and Cut-
ler (2024) that outline methodologies for
improving measurement in the health care
sector.

We then demonstrate how to construct
approximate quality-adjusted estimates of
and productivity using

prices, output,

publicly available data. Our quality-
adjusted price index is constructed using
estimates of the price of treatment from
the HCSA, per capita health expenditures
from the National Health Expenditure Ac-
counts (NHEA), and life expectancy esti-
mates from the National Center for Health
Statistics (NCHS). In our analyses, we use

aggregate (i.e., across all conditions) life
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expectancy improvements to quality ad-
just our aggregate price and output mea-
sures. The life-expectancy measure may
reflect changes in population health due to
non-medical factors.* To account for non-
medical determinants of life expectancy,
we incorporate information from Cutler et
al. (2022), which develops a methodology
for disentangling changes in health due to
medical care from other factors.

This article builds on a much broader
agenda to improve the measurement of
health and health care (National Re-
search Council, 2011; Sheiner and Mali-
novskaya, 2016), which includes numer-
ous contributions in health-related liter-
atures.®  More specifically, this article
builds on work by Cutler et al. (2022)
and Weaver et al. (2022) who have devel-
oped in-depth methodologies which cap-
ture disease-specific changes in quality.
However, these studies require complex
methodologies and very detailed data. Our
contribution is to demonstrate an approxi-
mation to these studies with readily avail-
able data sources to provide top-line analy-
sis. In theory, this provides a starting point

for more timely and transparent estimates,

which is an important goal of statistical
agencies. Furthermore, we extend Cutler
et al. (2022), which focuses on the aged
65 and over population (due to data avail-
ability), to the entire population. We find
that measuring the entire age distribution
makes a large difference in our productiv-
ity estimates. Much of the medical care we
consume at earlier ages extends or improves
life beyond the age of 65. In productivity
terms, many of the health production func-
tion inputs occur before 65, while many of
the outputs (health improvements) accrue
to those older than 65. Hence, our results
suggest that a productivity measure should
capture inputs made throughout the life-
cycle.

Our central estimates show that quality-
adjusted prices fall by about 1.3 percent-
age points per year relative to economy-
wide inflation over the period from 2000 to
2019. This is about 1.7 percentage points
below the official index for the sector (the
Personal Consumption Expenditure (PCE)
health price index), indicating output and
productivity are understated by a similar
amount.® Adjusting the baseline estimate

of productivity from BLS to account for the

4 It is important to recognize that health outcomes are determined by numerous factors (including but not

limited to behaviour and genetics), and that research suggests that medical care accounts for a fraction of the
variation in health outcomes. For example, health care (or lack thereof) explains something like 10 per cent of
premature mortality in the U.S.; see, among others, Schroeder (2007), Nolte and McKee (2011), and Kaplan
and Milstein (2019). The social determinants of health (e.g., housing stability) are an important driver of
outcomes, and have received considerable scholarly attention (Marmot and Wilkinson, 2006; Sheiham, 2009;
Braveman et al., 2011; Bhat et al., 2023).

5 This includes literatures in cost effectiveness, health services, health policy, and health economics. For ex-
ample, the seminal Dartmouth Atlas of Health Care has documented and investigated widespread variation
in how health care is delivered across the United States, in turn motivating a wide range of studies in allied
health fields (Wennberg et al., 1996; Fisher et al., 2003 a; Fisher et al., 2003 b). This geographic variation has
raised critical questions about why certain areas perform differently than others, leading scholars to assess,
among other things, the role of low-value care (see, e.g., Chant et al., 2023).

6 The BEA’s PCE health price index tracks prices for health care goods and services consumed by households
and reflects payments by consumers, insurers, and government programs, and is used to measure inflation in
the health sector within the national accounts.

102 NuUMBER 50, Spring 2026



improvement in quality, we estimate pro-
ductivity growth of about 1.7 per cent per
year, which is substantially higher than the
official estimate of 0.16 per cent per year
for health care and social assistance sec-
tor.” The estimate is sensitive to the value
placed on a healthy year of life, as well as
assumptions about how much of the change
in health is due to medical care versus other
factors. Over a wide range of assumptions,
our estimates of the quality-adjusted price
index range from 0.2 per cent to -7.6 per
cent per year, relative to economy-wide in-
flation. However, the range of spending per
healthy life year saved is between $70,000
and $115,000, suggesting sizable financial
cost for improved health, which should be
of key interest to policymakers that must
consider both limited budgets and the op-
portunity cost of these expenditures. Al-
though it is important to note that the
higher cost is arguably “worth it” as these
amounts are substantially below the typical
value placed on a healthy life year, which
is typically over $150,000 (Kearsley, 2024).

The approximation presented here pro-
vides a top-line estimate which relies on
more aggregate assumptions, providing an
independent range of estimates to better
understand the productivity of the sector.
If we apply our estimates to the over-65
population, we find productivity growth es-
timates that are much larger than our base-
line findings. The likely reason is that the
share of health spending for those under 65

is relatively large compared to the improve-
ment in health outcomes they experience.
Those under 65 account for 53 per cent of
the lifetime health care spending. Mean-
while, most of the health gains in life ex-
pectancy go to those 65 and over. Over the
period we study, life expectancy increased
1.7 years for the 65 and over population,
and 2.0 years for the full population, only
an additional 0.3 years. One interpreta-
tion is that medical care spending under 65
is less productive. However, medical care
spending under 65 is often an investment
to lengthen one’s life or improve life after
65, as in the seminal paper by Grossman
(1972). For this reason, one would want
to measure health care spending across the
entire age distribution to measure produc-
tivity. While this is a small extension, it
makes a meaningful impact in our price in-
dex and productivity estimates: our price
index estimate grows -2.1 per cent per year
when using only the 65 and over population
versus -0.7 per cent annually when measur-
ing the entire age distribution.®

As an alternative to using population
health outcomes, Eggleston et al. (2020),
Dunn et al. (2022), Cutler et al. (2022), and
Dunn et al. (2024) use measures of clinical
effectiveness of technologies from the med-
ical literature to measure quality changes.
Additional evidence based on acute health
conditions, where the role of medical tech-
nology is more clear, also provides addi-

tional supporting evidence of the

7 This productivity figure is for the period 2000 to 2019, while the negative productivity growth mentioned in
the first paragraph is from 1990 to 2019. More generally, the productivity for the sector is typically flat or

declining slightly.

8 This number differs from the -1.3 per cent number in the previous paragraph because it assumes a VSLY of

$100k to match Cutler et al. (2022).
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productivity change (see Cutler et al.,
1998; Romley et al., 2020; and Dauda et al.,
2022). We find that these alternative ap-
proaches are generally consistent with the
approximation presented in this article.

The estimates presented in this arti-
cle are useful to better gauge the poten-
tial bounds of mismeasurement in aggre-
gate statistics, as well as understanding the
costs of health improvement in the aggre-
gate. However, these aggregate estimates
do not reveal heterogeneous productivity
differences in health care spending across
populations or conditions, limiting their
usefulness for health care management de-
cisions.

While significant progress has been made
in this literature, there are several impor-
tant caveats. The first is that this measure
of productivity is based on utility theory
and consumer welfare, and is distinct from
methods applied elsewhere in the accounts
(see Dynan and Sheiner, 2018). The focus
on welfare measurement more closely aligns
with the GDP-B approach of Brynjolfsson
et al. (2019). This approach departs some-
what from the SNA 2025 that focuses on
the measurement of outputs from economic
activity rather than outcomes. However,
the distinction between output and out-
comes blurs in the health sector as the
quality-adjusted price and output depend
on the expected outcome of treatments, al-
though not (as a conceptual matter) out-
This

distinction is important as policy implica-

comes due to non-medical factors.

tions for changes in outcome due to medical
care are different for changes in outcomes
due to changes in population health. A sec-
ond caveat is related to the interpretation

of the estimates. Evidence that productiv-

ity is improving does not necessarily im-
ply that health spending is optimal from a
welfare, budgetary, or incentive standpoint.
Although the benefits appear to exceed the
cost in our baseline estimates, this does not
preclude the existence of alternative sce-
narios — such as lower spending or bet-
ter health outcomes — that might gener-
ate even greater productivity gains. Addi-
tionally, policymakers may interpret these
estimates differently based on their policy
objectives. Some may focus primarily on
short-term consumer welfare, while others
might prioritize ensuring adequate incen-
tives for firms to invest and innovate that
could potentially lead to larger long-run
welfare gains. Despite potentially differ-
ent interpretations, providing such statis-
tics equips policymakers with crucial infor-

mation to make more informed decisions.

2. Health Care Satellite Ac-
count

Each medical condition warrants dis-
tinct treatments, underscoring the value of
condition-specific data in the HCSA. The
HCSA estimates begin with nationally rep-
resentative survey data from the Medical
Expenditure Panel Survey (MEPS), which
collects detailed

30,000 individuals per year, their treatment

information on about

expenditures, medical conditions, and asso-
ciated expenditures across all service types.
While the sample size may seem large,
it is actually relatively small when ana-
lyzing trends for specific conditions (see
Dunn et al., 2015). For this reason, the
HCSA combines MEPS data with large
claims databases. For the privately in-

sured population, BEA uses the Merative™

104

NUMBER 50, Spring 2026



MarketScan® Research Databases claims,
which is a convenience sample of the pri-
vately insured population. For Medicare
beneficiaries, the HCSA uses claims data
from the Center for Medicare and Medicaid
Services (CMS). For the remaining pop-
ulation, including Medicaid enrollees and
the uninsured, the HCSA uses MEPS data.
Each claims data source adds millions of
enrollees and billions of claims to the esti-
mates, and population weights are applied
to maintain the representativeness of the
estimates. The large sample size is neces-
sary for capturing patterns for conditions
that are costly but relatively rare in the
population, such as cystic fibrosis.

In addition to tracking nominal spending
by condition, the HCSA includes a price
index that measures the cost of treating a
condition. It is measured as the total ex-
penditures to treat a patient over one year.
For example, for heart disease, the treat-
ment price for a patient includes all care
received in a year, such as doctors’ visits,
labs, scans, hospital visits, and prescrip-
tion drugs. Figure 1 shows trends in treat-
ment costs for select conditions, deflated
by the aggregate PCE deflator. The fig-
ure shows that the price of treating medi-
cal conditions can vary substantially over
time. For example, treatment costs for
rheumatoid arthritis, hepatitis, and cystic
fibrosis surged as new, higher-quality drugs
entered the market, followed by a sharp
decline in hepatitis spending around 2015
due to increased competition among inno-

vative drugs. In contrast, spending pat-

terns for diabetes and heart disease were
relatively flat and actually declined relative
to economy-wide inflation.’
Understanding spending patterns by
condition is useful for many questions that
have important policy implications. What
conditions account for the greatest share
of spending? What conditions are driving
expenditure growth, and which are slow-
ing it down? How do these changes re-
late to regulations, innovations, popula-
tion health, or other trends in the mar-
ket? Another important use of this infor-
mation is to improve measures of output
and productivity to better understand the
value of medical care spending. Condition-
specific data make it easier to improve mea-
sures of output and productivity, as treat-
ment technologies — and their associated
costs and quality improvement — are often
unique to each condition. This, in turn, al-
lows for a more accurate assessment of the
In addi-
tion, the HCSA more appropriately han-

value of medical care spending.

dles inefficient spending, relative to tradi-
The traditional methods

count output as growing as more services

tional methods.

are provided, so inefficient spending leads
to higher output. The HCSA output grows
only with the number of patients, so an in-
crease in inefficient spending per patient
leads to a higher price of treatment and
does not increase output.

One advantage of the condition-based
price measure over traditional service-
based price index measures is that it re-

defines the output to be the treatment of

9 This decline for heart disease coincides with a period over which many drugs to treat heart disease lost
patent protection. This pattern is also consistent with Lichtenberg (2024), which finds that in the long run,
pharmaceutical innovations can lead to lower costs of treatment.
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Figure 1: Health Care Satellite Account Based Price Index for Select

Conditions

Index value, using 2021 constant dollars

== Cystic Fibrosis == Heart Disease === Diabetes == Hepatitis === Rheumatoid Arthritis

Breast Cancer

e —

2000 2002 2004 2006 2008

2010

2012 2014 2016 2018 2020

Source: Authors' calculations using disease-specific price indexes from the Bureau of Economic Analysis health care satellite account. -

Created with Datawrapper

a condition, which better handles substi-
tution patterns across different types of in-
puts, as highlighted by Aizcorbe and Nesto-
riak (2012).10
(2012) demonstrate that shifts could lead

to cost savings, leading condition-based

Aizcorbe and Nestoriak

price indexes to grow more slowly than tra-
ditional indexes (e.g., shift from expensive
inpatient services to outpatient services).“

Alternatively, if more expensive new
technologies are used in treatment, this
could lead the condition-based index to
rise more quickly than the traditional PCE
health price measure. Specifically, if an ex-
pensive new treatment enters the market

in year 2, it will not be added to the PCE

index in tracking price changes from year
1 to year 2, as it tracks a fixed basket of
goods and services and excludes the new
treatment. In contrast, the HCSA will in-
crease in year 2 when the new treatment
replaces older, cheaper treatments. If the
new and higher price technology is also of
higher quality, both indexes will be biased,
but the HCSA may appear to have a larger
bias, as the new technology leads to a big-
ger increase in the index, relative to the
PCE health measure.

Theoretically, either effect (e.g., shift-
ing services to cheaper settings, or new
innovative treatments raising costs) could

dominate, but as shown in Figure 2, the

10 Aizcorbe and Nestoriak (2012) is the first paper to construct condition-based estimates using claims data,
providing an important foundation for the development of the HCSA.

11 In this case, if there is no quality change, then the condition-based index would more accurately capture
inflation, relative to the official PCE health price index, which measures the cost of a basket of specific goods

and services year over year.
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Figure 2: Condition-Based Aggregate Price Index and Personal
Consumption Expenditure for Health Price Index

Indexed to 1 in 2000

== Health care satellite account condition-based index == Personal consumption expenditure health price index

2000 2002 2004 2006 2008

2010

2012 2014 2016 2018 2020

Source: Authors' calculations using data from Bureau of Economic Analysis health care satellite account (as of December 2-23, 2025),
personal consumption expenditure health price index (as of June 27, 2025), based on national income and product accounts estimates.

Created with Datawrapper

condition-based price index tends to grow
faster than the traditional PCE health
price index, highlighting the role of tech-
nology likely driving up the cost of treat-
ment. In fact, the condition-based price
index grows faster in many cases because
of the adoption of newer and costlier tech-
nologies, such as for the treatment of sev-
eral of the conditions shown in Figure 1. At
the same time, micro evidence shows shifts
toward higher quality treatments. Dunn
et al. (2024) examine innovations for 13
health conditions and show that there is
a tendency for consumers to gravitate to-
ward higher quality new treatments, even if
those treatments are substantially more ex-
pensive. Chandra et al. (2016) show that
patients gravitate toward higher quality
hospitals over time, even for acute health
This evidence highlights the

need to properly quality adjust condition-

conditions.

based price indexes.

3. Cross-Country Differences

This article focuses on the U.S. experi-
ence, but there is broad international inter-
est in this topic due to both the importance
of health and the growing share of gov-
ernment budgets across economies. Cross-
country comparisons further highlight the
link between economic measures and health
Deaton and Schreyer (2022)

show a strong positive correlation between

outcomes.

national accounts aggregates — particu-
larly actual individual consumption — and
life expectancy. While this relationship is
evident, what remains largely unmeasured
is how such health outcomes connect to
the output and productivity of the health
care sector, despite their clear significance
for both economic performance and overall
well-being. A key challenge is isolating the
contribution of medical care from broader

non-medical determinants of health
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(Sharpe et al., 2007; Schreyer, 2012; Na-
tional Research Council, 2011; and Sheiner
and Cutler, 2024).

One fact that stands out from these com-
parisons is that the U.S. spends substan-
tially more on health care than most other
economies, yet health outcomes measured
by life expectancy and some other met-
rics are substantially worse (Peter G. Pe-
terson Foundation, 2020).

variety of theories regarding what drives

There are a

these differences, including administrative
costs, pricing, adoption of high cost tech-
nologies, heterogeneity in treatment across
the population, and differences in underly-
ing population health (Garber and Skinner,
2008; Cutler and Ly, 2011; Chandra and
Skinner, 2012; and Einav and Finkelstein,
2023). While aggregate statistics suggest
that the U.S. health sector is less efficient,
several studies suggest that higher obesity
rates may contribute substantially to lower
life expectancy, complicating these com-
parisons (Preston and Stokes, 2011; and
Mokdad et al., 2024). To compare the pro-
ductivity of health systems over time or
across countries, it is necessary to account
for the differences in population health af-
fecting both outcomes and spending to bet-
ter isolate the effects of the health care sec-
tor on health outcomes and spending. In
this article, we focus on the productivity in

the United States over time.

4. Literature

This section highlights key insights rel-
evant to measuring productivity in the
health sector. For a more comprehen-
sive review of the literature, see Hall

(2017), Sheiner and Malinovskaya (2016),

and Sheiner and Cutler (2024).

This article focuses on a utility-based
measure of productivity, where we show the
change in output per treatment depends
on improved health. Alternative meth-
ods tend to greatly understate the value
of health improvements, as highlighted in
several recent papers (Sheiner and Mali-
novskaya, 2016; Dauda et al., 2022; and
Dunn et al., 2022). Additionally, hedonics
used in other industries, such as comput-
ers or smartphones, are poorly suited to
the health care sector, where there are nu-
merous market distortions and consumers
rarely face the marginal cost of treatment
(Berndt et al., 2000).

There is broad evidence that the qual-
ity of treatments is improving over time,
leading to improved health outcomes. This
evidence comes from studies using popu-
lation health to measure quality, analy-
sis based on the clinical literature, and
studies examining acute health conditions
(see Sheiner and Cutler, 2024, for a recent
overview). Outside of the United States,
recent evidence from Park et al. (2025)
shows large quality improvements in South
Korea, likely attributable to improvements
in the health sector. Eggleston et al. (2020)
show quality-adjusted prices falling for di-
abetes care across several countries. While
many papers in this literature focus on spe-
cific health conditions, the goal of this ar-
ticle is to estimate an aggregate quality-
adjusted price index for the United States.

The methodology used to derive a
quality-adjusted price and productivity re-
lies on the dollar value placed on improved
health (see Viscusi, 2020, for a review). Re-
cent estimates of a value of a life in the

U.S. range from $6 million to $20 million
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(Kearsley, 2024), but the exact magnitude
is important for assessing the productivity
gains in the sector. Using the dollar value
of health from Kearsley (2024), the value
for a year of health is $150,000 or more.'?
Our analysis follows Cutler et al. (2022)
and uses a value of $100,000 for compara-
bility. However, given the uncertainty and
higher range implied by the literature, we
also provide estimates using $150,000 and
$250,000 per statistical life year.

5. Measuring Output and Pro-
ductivity in the Health Care
Sector

Understanding both the benefits and the
costs of treatment is fundamental for mea-
suring the productivity of the health sec-
tor, but numerous distortions in health care
markets complicate standard approaches
for measuring quality change. Seminal
work by Cutler et al. (1998) addresses this
issue by developing a framework based on
utility theory that is robust to market dis-
This

section presents basic formulas for price,

tortions in the health care sector.

output, and productivity derived from this

utility-based framework.

5.1 Quality-Adjusted Price Index

Following Cutler et al. (1998), Sheiner
and Malinovskaya (2016), and Dauda et
al. (2022), let ngt be the quality-adjusted
price index for a condition j from time pe-
riod 0 to t.

price index that uses a compensating varia-

We apply a Laspeyres-type

tion welfare formula to adjust for quality.'?
The quality-adjusted price index measures
the growth in treatment expenditure from
period 0 that would be necessary to main-
tain the same level of utility in period ¢,
holding technology constant. Let S’g be
the lifetime expenditure for treatment of
condition j at time t.14 Let Hg be the in-
cremental amount of health produced from
treatment at time ¢ for disease j. Hj is of-
ten measured in terms of quality-adjusted
life years (QALYs) that account for both
the number of years alive and the qual-
ity of those years, where one QALY is one
year of life in perfect health.!®
tantly, H/ is not the actual health out-

come, but the amount of health due to

Impor-

treatment and not other factors (e.g., diet
or exercise). Both Sf and Htj are typically
risk-adjusted to account for the age and
health conditions of the patient, so that
changes in expenditures and health out-
comes are the changes from medical care,

and not changes from other factors. In

12 Recent estimates in the literature, such as Cutler et al. (2022), do not apply discounting to spending or health
improvements, which would lead to a statistical life year of $150,000 for a low-end estimate based on figures

from Kearsley (2024).

13 A similar Paasche-type price index could also be applied, as shown in Dauda et al. (2022).

14 Spending needs to be measured in expected lifetime units to match the QALY measurement, which is in terms

of the gain in health over a lifetime.

15 For instance, a health condition that leads to a disability will reduce the QALY of a patient, even if the life

expectancy does not change.
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order to quality adjust the price of treat-
ment, a value is needed to convert units of
health into dollars. Typically, researchers
apply measures from external studies that
derive estimates of the value of a statisti-
cal life year, as discussed previously. Here
we let the dollar value of a statistical life
year be represented as $VQALY (Value of
a Quality-Adjusted Life Year), and we con-
sider the range from $100,000 to $250,000.
The change in quality of treatment is then
AH] = H} — H}, so the dollar value of the
change is: $VQALY - AH].

We follow Dauda et al. (2022) and
Sheiner and Malinovskaya (2016) to com-
pute a quality-adjusted price P&t for con-
dition 7 at time ¢. The price index is an
index of the growth in price from the base
period 0 to the end of our sample ¢. Intu-
itively, the quality-adjusted price asks how
much spending in period 0 would be needed
to deliver the same utility as treatment in
period t. In order to hold technology con-
stant, the quality improvements must be
subtracted from the unadjusted treatment

price, SL in period t.

, J_ J
Pl = S; $VQALYAHt (1)
) Sé

_ Si B $VQAL_YAH§' )
S] Si

The second row of the index shows that
without any change in the quality of treat-
ment, the price index measure would be a
measure of the unadjusted price of treat-

ment, g—é, which is the price index in the
HCSA. Quality improvements lead to re-
ductions in the quality-adjusted price of
treatment through the adjustment term
in the numerator, $VQALYAH]. The
derivation is in the appendix, but this for-
mulation is intuitive. Consider the example
of the price change from the introduction of
the drug Sovaldi in 2014 used to treat Hep-
atitis C discussed in Dunn et al. (2022).
They consider the price change compared
to the prior drug interferon. Based on cost-
effectiveness studies, the price of Sovaldi
was $105,488, while the price of interferon
was $81,211. The Quality-Adjusted-Life-
Years (QALYs) from treatment is 9.4 for
Sovaldi and 8.28 for interferon. As an il-
lustrative example, they place a relatively

low value on the QALY of just $50,000.

16 The value is derived as: 0.61 = ($105,000 - $50,000*(9.4-8.28))/$81,000.

17 Note that sufficiently large quality improvements can potentially yield a negative price index. There are three

primary ways to address this issue. First, Dauda et al. (2022) apply chaining, which effectively scales down
incremental quality gains at each step relative to costs. A second approach is to expand on the conditions over
which quality adjustments are applied. By increasing total treatment expenditures, this helps ensure that the
resulting price index remains positive. If chaining is not feasible and the application requires condition-specific
price indexes, then a common solution is to use a reservation price index. Dunn et al. (2022) and Ackley et al.
s

. svQAaLyAH! '’

sg+7Q =7 L

(2026), building on Trajtenberg (1990), use a reservation price index of the form: ngt =

0
where the quality adjustment enters the denominator. This index ensures that improvements in technology do
not generate negative prices because the denominator represents the reservation price that leaves individuals
in the base period indifferent between the new and prior technologies. While all three approaches are theoret-

110 NuUMBER 50, Spring 2026



Based on these estimates and the utility-
based price index formula, the price in-

dex falls by 39 per cent.!

Intuitively,
the average person is receiving $56,000 =
$50,000%(9.4-8.28) of value for the health
they are purchasing, at an incremental cost
of $24,000 = $105,000 - $81,000, hence
quality adjusted prices are falling.!”

One seemingly intuitive alternative price
adjustment is to scale the price by the qual-
ity change, for example, P, = %%

itively, one can view this as the change in

Intu-

the price of a QALY. However, as pointed
out in a number of recent papers (Sheiner,
2016; Dunn et al., 2022; and Dauda et al.,
2022), scaling price changes by the growth
in quality of treatment does not account
for the value of a QALY. Here is a stylized
example to highlight this. Suppose an in-
dividual with high cholesterol in 1980 has
a baseline life expectancy of 10 years and
their cholesterol medication cost $1,000.
By 2015, statins have entered the market
and gone off patent. Suppose that the
same individual would now have 15 years
of life expectancy, and their statins cost
$2,000. This index suggests that quality
adjusted prices have risen by 33 per cent
(231888 X %—(5)), placing an implicit value of
the health gain of around $670.'® However,

most economists would argue that a 5-year

increase in life expectancy is worth more

than several hundred dollars. Our measure
differs because it places an explicit value
on a year of life, while the price-per-QALY
approach is orthogonal to changes in the
value of a life year, as that term cancels
out of the ratio Ho/H;.

Others in the literature have pointed out
the differences between these two intuitive
ways of quality adjusting health spending
(Sheiner, 2016; Dunn et al, 2022; and
Dauda et al., 2022). Specifically, Sheiner
and Malinovskaya (2016) points out that
if one assumes that the price-per-QALY is
roughly the VSLY, then our indexes are

the same.!?

While this type of assump-
tion is valid in many contexts, it is often
violated in health care markets. Some very
cheap technologies, like generic drugs, can
provide a lot of health benefits at very low
costs. But, in many cases, it is not possi-
ble to buy more health, even with very high
levels of expenditure, due to technological

constraints.

5.2 Growth in Real Output

Real output per case (i.e., per patient),
Y;j, is obtained by dividing spending per
case by the quality-adjusted price index.?’
S
Let the number of cases

Using equation 1, we have Y/ =
57-5
SI—SVQALY AH " ,
be N in period ¢t and N in period 0.

ically valid, they differ in the underlying baseline utility and technology being held fixed. The approximation

used in this article follows the third approach.

18 The unadjusted price index is 2 (i.e., $2,000/$1,000), while the adjusted price index that scales the price by
the quality change is 1.33 (i.e., $2,000/$1,000 - 10/15 = 1.333). If this adjustment is capturing the correct
reservation price, then the expenditures necessary to make an individual indifferent to the new technology is
just $1,333, so the dollar adjustment is $670 for five additional years of life.

19 The price per QALY formula is: P, = g—(’)H—‘: = g—g 1- %) = g—é - %%y‘ If SVSLY = 1%)’ then this
formula matches equation 1.
20 As applied in the U.S. National Accounts, deflators are applied to obtain real output.
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Total real output in period ¢ is th : Ytj
and the real output in the base period is
Ng . Y(')j = Ng . Sg. Therefore, the in-
dex of quality-adjusted total real output
growth, reflecting real personal health care

consumption, is:

N/-Y]  N}-S]
N{-Y{ N§-S}- P,

N} - 5]
NI - (S/ —$SVQALY AH])
(3)

The index measure of real output growth

is an increasing function of the health
gained from the treatment: AHg that is
scaled to a dollar value, times the growth
in the number of cases. If the quality
does not change, then the output growth
does not depend on the amount spent on
treatment, but only the number of treat-
ments. If quality does change, then an ad-
justment is needed to convert output per
case in the base period to the output per
case in period t. It is worth emphasizing
that this is a stark difference from more
traditional output measures. Holding the
number of cases N; = Ny constant, then
the quality-adjusted output measure only
increases when health from treatment im-
proves, while traditional measures increase
as more goods and services are provided

(e.g., doctors visits or prescription drugs).

The growth in output is not proportional
to the growth in health. It depends on the
increase in health relative to the amount
spent on the treatment.?! For countries
that do not measure output growth by de-
flating expenditures, the adjustment could
be applied directly to an output per case

growth measure in equation 3.22

5.3 Productivity

The productivity change is determined
by the growth in real output relative to the
growth in inputs. Let C’tN 7 be the nom-
inal (input) cost per case, then to obtain
the real cost per case, C’tR J , we divide by
an input price index. The cost includes
the associated cost of inputs (e.g., capital,
labour, and materials), and may differ from
Sg if more output can be produced with the
same level of costs. The index of real input

. I
growth is then o

Productivity growth
0
is the growth in real output divided by the

growth in real input:

. NY) N
ProductivityIndex , = ! t/ o]

NoY{ | NoCH

iR
P /G

i/ o
Yo/ Go

Inserting the formula for growth in real

output and growth in costs we have:

21 For example, suppose a treatment cost $20,000 in period ¢, but the health produced from a treatment changed
from 0.5 QALY to 0.6 QALY and $VQALY = $100, 000, then based on the formula the output doubles, even
though QALY increased by 20 per cent. The intuition is straightforward, as relative to the $20,000 in output
received in period ¢ (the numerator), the output is the base period is $10,000 in value after accounting for the
lower quality of treatment received in the base period. Patients are getting twice the output per dollar spent.

22 Note that volume measures applied internationally are often counts for particular places of service (e.g., hos-
pital volume or physician visit volume), whereas the volume measure here is the number of patients treated

for the condition, across all places of service.
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S]—SVQALY AH]
et

R,j
Co

Productivityl ndex&t =

(4)

Equation 4 shows that the quality ad-
justment enters through the output price
index, so one way to adjust the official mea-
sure of productivity is to apply an adjust-
ment to the output price index (see Dunn
et al., 2022), which is the approach we take
in the empirical section below. More pre-
cisely, we are essentially changing the de-
flator applied to output by multiplying the
official growth in real output by the ratio of
the corresponding official deflator, divided
by the quality-adjusted price index.

6. Empirical Evidence

6.1 Estimates Based on the Health
Care Satellite Account

This section reports estimates of the
quality-adjusted price index and productiv-
ity index, based on the formulas developed
in the previous section. To avoid distor-
tions from COVID-19, we focus our esti-
mates on the period 2000-2019.

We
adjusted price index that is a simplified
version of Cutler et al. (2022). At an ag-

gregate level, the analysis can be simplified

present an aggregate quality-

as it avoids explicit allocation across con-

ditions, where it may be challenging to

For

instance, suppose a patient dies with re-

match spending to health outcomes.

nal failure and heart disease, two serious
conditions that often appear together. In
this case, it is challenging to attribute this
change in health across these conditions,
as both likely contributed to the death. A
similar allocation is necessary for spend-
ing across the two conditions. To address
this issue, Cutler et al. (2022) use a com-
plex propensity score methodology that
requires detailed micro data on conditions
and health outcomes. However, we can ob-
serve changes in aggregate health, which
avoids the complexities of attribution, and
is sufficient for aggregate measures of pro-
ductivity.

Key inputs are shown in the top panel
of Table 1. All inputs are deflated by
the aggregate PCE index and all of the
expenditure computations in Table 1 are
lifetime computations from birth. The
first row shows that the PCE health in-
dex grows faster than overall inflation by
0.45 per cent per year. The condition-
based price index increases considerably
faster, as discussed previously, 1.4 per cent
per year faster than economy-wide infla-
tion, comnsistent with Figure 2. The next
three rows show the life expectancy for
2000 and 2019, along with the gain in
life expectancy. Life expectancy increased
by roughly 2 years during our sample pe-
riod. The base period lifetime spending in
2000 is $512,877.23 Multiplying the HCSA

condition-based price index by the base

23 This is computed using estimates of spending per capita by age from CMS combined with life expectancy
tables for the year 2000 from the Center for Disease Control National Vital Statistics Report. In principle one
could construct this again in 2019, but an advantage of the HCSA is that it holds the prevalence of conditions
fixed across time, essentially holding the health of the population constant.
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Table 1: Quality-Adjusted Price Changes Based on the Health Care
Satellite Account

Inputs into quality-adjusted price index

Description Value

Personal consumption expenditure health price index

0y
annual growth D:45%
Condition-based price index annual growth 1.40%
Life expectancy 2000 76.8
Life expectancy 2019 78.8
Life expectancy gain in year (2000-2019) 20
Estimated lifetime spending in 2000 $512,877
Hypothetical risk-adjusted lifetime spending in 2019 $673,483
Change in lifetime spending 2000 to 2019 $160,607
Annual change in quality-adjusted price index
Implied
health
Change in spending
quality- Assuming Assuming Assuming cost per
adjusted VSLY = VSLY = VSLY = change in
Scenario life years $100,000 $150,000 $250,000 QALY
(1) Life
expectancy ] o B o & EEQ
gains = QALY 2.0 0.42% 1.66% 5.55% $80,303
(baseline)
(2) QALY
reduced 30 14 0.21% 0.53% 2.40% $114,719
per cent from
baseline
(3) Worsening
population
e 1.8 -0.22% -1.29% -4.39% $88,245
scenario 2
understated
by 30 per cent
(4) Worsening
population
healthigain, g5 -0.69% -2.18% 7.63% $71,669
scenario 2
understated

by 60 per cent

Note: QALY = Quality-adjusted life year; VSLY = Value of statistical life year.

Source: Authors' calculations using the Bureau of Economic Analysis health care satellite account. - Created with Datawrapper
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period lifetime spending implies hypotheti-
cal lifetime spending of $673,483 in 2019, or
an increase of $160,607 in lifetime spending
for a population of similar health in 2019,
relative to 2000.

Using this information, we form a vari-
ety of estimates to better gauge the value
of medical care spending. We start with
a simple but important benchmark, Sce-
nario (1), where we assume all of the life
expectancy change may be attributable to
the health care sector. Scenario (1) on
the bottom panel of Table 1 also ignores
disability and assumes that the QALY
gains equal the life expectancy change. In
this scenario, spending change per year of
life expectancy gained equals $80,303, be-
cause life expectancy rose by 2 years and
spending by $160,607. For a $VQALY of
$100,000 this implies an annual quality-
adjusted price decline of 0.42 per cent, rel-
ative to economy-wide inflation.?* Using
$VQALY from $150,000 or $250,000, which
is a range more consistent with recent es-
timates from Kearsley (2024), we find the
price index falling substantially faster, from
about 1.66 per cent to 5.55 per cent per
year.

In the next row (Scenario 2), we re-
duce the growth in quality-adjusted life ex-
pectancy, reflecting the fact that the addi-

tional life years that individuals gain may

24

pP=
So

_ $673,483

So

be in less than perfect health. We follow
Cutler et al. (2022) who find that QALY
gains are 30 per cent less than the life ex-
pectancy gains over the period of study.
This adjustment reduces the value of med-
ical care spending substantially. With a
VSLY of $100,000, we find that quality-
adjusted prices rise by 0.21 per cent an-
nually, rather than fall by 0.42 per cent in
Scenario (1).

Finally, in the last two rows, we assume
that the underlying health of the popula-
tion has worsened for non-medical reasons,
implying the observed change in health due
to medical care is understated. This as-
sumption is consistent with trends in un-
derlying population health in the U.S. Due
to rising obesity rates and drug abuse (see
Mokdad et al., 2024), it may be argued
that the underlying population health has
declined over time due to non-medical fac-
tors. For the 65 and over population, Cut-
ler et al. (2022) decompose how much of the
change in health is due to medical and non-
medical factors. Over the period from 1999
to 2012, they find that the gains in health
due to medical care are larger than gains in
health generally, as obesity, among other
factors, has reduced health. Because of
this, they find changes in quality-adjusted
life expectancy understate the impact of

medical care by about 60 per cent for the

St SVQALYAH,

$100, 000 - (2 Years)

T $512,877

=0.92

$512, 877

The value 0.92 is the index value over the entire time period. Annualized over the 19 years, the value is 0.9958,

so the annualized price change is -0.42%.
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65 and over population. Given that we are
analyzing spending and outcomes at birth,
this estimate from Cutler et al. (1998) may
not apply directly. Therefore, we analyze
a range of estimates. In the last two sce-
narios (3 and 4) we assume gains in health
from medical care are understated by 30
per cent or 60 per cent, relative to Sce-
nario 2. We choose 30 per cent as our
preferred estimate, in addition to 60 per
cent, as we are analyzing a younger, poten-
tially healthier population. Based on these
adjustments, the central estimates show
the quality-adjusted price index falling for
most scenarios. Interestingly, across all
four scenarios the quality-adjusted price in-
dex falls below the PCE health price index
growth of 0.45 per cent per year over this
period, implying a potential bias in the of-
ficial price measure in the sector across the
range of scenarios. The bias is the differ-
ence between the current PCE health price
index and the quality-adjusted price index.
For example, for our preferred Scenario (3)
assuming the VSLY of $150,000, correct-
ing for the bias would decrease the price
index by 1.74 per cent (= 0.45% - -1.29%)
per year. As the price indexes are sensi-
tive to the VSLY, the last column reports
the change in spending per life year saved
as a measure of the growth in expenditures
per quality improvement. In all scenarios,
the spending per QALY increase is over
$70,000, which may be of interest to poli-

cymakers considering the opportunity costs

of these expenditures.

To check whether our approximation
methodology provides plausible estimates,
we compare our results to the much
more in-depth estimates from Cutler et al.
(2022). One important difference between
our papers is that Cutler et al. (2022) fo-
cuses solely on the 65 and over popula-
tion, while all of our calculations in Ta-
ble 1 are lifetime calculations from birth.
To make our results comparable, we re-
calculate life expectancy at 65 and life-
time spending at 65 in 2000, using age
specific death rates and health care spend-
ing.?®> The HCSA does not currently sepa-
rate spending for those above or below 65,
so we assume spending growth is similar
for these two populations, which is an ar-
guably strong assumption that we discuss
below. After making these adjustments,
the base period lifetime spending of a 65
year old is $295,738, the change in lifetime
spending is $92,610, and the change in life
expectancy is 1.7 years. This corresponds
to a quality-adjusted price index decline of
2.09 per cent in Scenario 4, with a VSLY of
$100,000. With the same assumptions re-
garding the VSLY and the share of health
improvements due to medical care, we ap-
ply our formula to estimates from Cutler et
al. (2022) and find that the implied quality-
adjusted price index falls by about 3.5 per
cent per year.26 This is a bit lower than
our estimates, but the over-65 population

in the U.S. is insured by Medicare, which

25 See the appendix for specific calculations for the over-65 age group.

26 Specifically, we use their estimate of the change in lifetime spending and QALYs from Table 5 of Cutler et
al. (2022). We compute base period lifetime spending using our methodology (but for 1999, which is the
beginning of their sample period), as they do not report this number. We adjust all their numbers to be in

2019 dollars, rather than 2010 dollars.
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has regulated prices that grow less quickly
over our study period. Private insurance is
the most common insurance for those un-
der age 65.27 If we factor in the lower price
growth in the Medicare population, which
grows over 1 percentage point slower than
private insurers, then our estimate matches
closely to those of Cutler et al. (2022).28
There are large differences in the quality-
adjusted price index for the full population
analyzed in Table 1, relative to the 65 and
older population analyzed in Cutler et al.
(2022).
ence is that the health gains go primarily
to those over 65, but the lifetime health

spending is shared roughly evenly between

The reason for this large differ-

the under and over-65 populations, so it ap-
pears that the value of medical care spend-
ing for the over-65 population is quite high.
More precisely, about 85 per cent of the
improvement in life expectancy is occur-
ring for those older than 65, while about
53 per cent of the spending growth oc-
curs below 65. One possibility is that the
increase in spending is much more effec-
tive for the over-65 population. However,
we think that the more likely reason for
this difference is that health is an invest-
ment good, as in Grossman (1972), so that
the spending below age-65 leads to better
health outcomes post-65, highlighting the
potential importance of studying the dy-

namics of the full population.

These estimates have implications for
productivity measurement. To understand
the implications, we adjust existing pro-
ductivity estimates for health care from
BLS. Analogous to equation 4, we can write
the BLS Multifactor Productivity index as:

Ny-Sy
No-S0

. BLS __ Output Price Deflator, ,
ProductivityIndexy,” = -
NtC’t
NoCF

(5)

where Ny - S} is nominal output for health
care in period t, Ny - Sy is nominal output
in period 0, and Output Price Deflator ,
is the BLS price deflator for health care.
To account for the changes discussed above
(e.g., quality adjustment and defining the
output as the treatment of a condition),
one could replace the BLS price deflator
with our quality-adjusted price index by

multiplying the productivity measure in
Output Price Deflator ,

Py ¢ :
The top panel of Table 2 shows the in-

puts to this calculation. The BLS multi-

equation 5 by

factor productivity change for the sector is
relatively flat, with an increase of just 0.16
per cent per year. The output price defla-
tor grows by 0.24 per cent per year rela-
tive to economy-wide inflation. Note that
the BLS price measure we use is Health
Care and Social Assistance (NAICS 62),
which varies from the BEA measure of PCE
Health. This sector includes hospitals and

27 Based on estimates from the Bureau of Labor Statistics for hospitals, prices for individuals with private in-
surance grew by about 4 per cent per year, while prices for individuals with Medicare insurance grew 2.5 per

cent per year.

28 Specifically, as an alternative we lower the disease specific price by half the price difference between private and
Medicare price growth (about 0.7 percentage points a year) to account for the slower growth of Medicare prices,
and we find the associated quality-adjusted price falls by 3.5 per cent. After these adjustments, the similarity
between our estimates provides some evidence that our methodology to approximate a quality-adjusted price
index is reasonable. Details of this calculation are shown in the appendix, Section 8.3.
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Table 2: Quality-Adjusted Productivity Changes Based on the

Health Care Satellite Account

Inputs into quality-adjusted productivity index

Description Value
BLS multifactor productivity health and social assistance 0.16%
BLS output price deflator health and social assistance 0.24%

Annual change in quality-adjusted productivity index

Assuming VSLY =

Scenario $100,000

Assuming VSLY =
$150,000

Assuming VSLY =
$250,000

(1) Life expectancy
gains = QALY
(baseline)

0.82%

(2) QALY reduced 30

per cent from baseline 0.19%

(3) Worsening
population health
gains, scenario 2
understated by 30 per
cent

0.62%

(4) Worsening
population health
gains, scenario 2
understated by 60 per
cent

1.09%

2.06% 5.95%

0.93% 2.80%

1.69% 4.79%

2.58% 8.03%

Note: QALY = Quality-adjusted life year; VSLY = Value of statistical life year.
Source: Authors' calculations using the Bureau of Economic Analysis health care satellite account. - Created with Datawrapper

ambulatory care, but unlike PCE Health,
it excludes pharmaceuticals and includes
the category of social assistance.?? These
differences are among the reasons that the
BLS price deflator grows slower, 0.24 per
cent versus 0.45 per cent, relative to the
PCE health price index.

Table 2 shows how this adjustment im-
pacts productivity measures. In Scenario
(3), assuming a VSLY of $150,000, we cal-

culate that the annual productivity growth
is 1.69 per cent from 2000 to 2019, about
a ten-fold difference in productivity. This
implies a bias of 1.53 per cent (= 1.69%
- 0.16%) per year. One can see that with
this adjustment, the productivity estimate
mirrors the quality-adjusted price index
change. For example, in Scenario (4), as-
suming a VSLY of $100,000, our productiv-

ity estimate is 1.09 per cent per year, which

29 However, social assistance accounts for less than 10 per cent of this category, so it primarily reflects productivity

of the health sector.
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implies a bias of 0.93 per cent (= 1.09% -
0.16%) per year, or a seven-fold difference
in productivity.

Limitations: While we view this ap-
proach as providing a useful estimate for
a quality-adjusted price, there are some
important limitations. Most importantly,
the paper relies on external information
on population health and assumptions re-
garding how much of the population health
change is due to medical care or other
factors. The recent work by Cutler et
al. (2022) provides some guidance suggest-
ing that population health in the U.S. has
The in-

crease in disease prevalence in the HCSA

likely worsened in recent years.

is also indicative of worsening popula-
tion health. Consistent with these esti-
mates, Romley et al. (2020) examine eight
health conditions around this time pe-
riod and finds a health status index that
worsens for seven out of eight conditions
studied. There are also challenges with
measuring health improvements based on
population life-expectancy. For example,
life-expectancy measures may not capture
more complex dynamics, such as treat-
ments that only have effects on health sev-
eral years into the future.

Another important limitation is that our
approach does not address the issue of clin-
ical risk factors, like high cholesterol or di-
abetes, that can lead to more serious condi-
tions, such as heart disease, that can lead to
morbidity and death. If hypertension and
high cholesterol increase in the population,
this can lead to more heart disease cases.
An important contribution of Cutler et al.
(2022) is to develop an accounting system
to reallocate spending and health changes

from direct health conditions to risk fac-

tors like hypertension and high cholesterol.
This more appropriately lines up spending
and associated outcomes for each condi-
tion. Our analysis attempts to address this
limitation by using health information from
Cutler et al. (2022).

Another limitation of the analysis is its
focus on aggregate estimates. We do not
have health information at the condition
level, which can be informative regarding
the quality-adjusted prices and productiv-
ity of different treatments. More disag-
gregated information, by condition, geogra-
phy, and demography, is necessary to bet-
ter understand why productivity is chang-
ing. However, the benefit of our approach is
that it can more quickly be applied to pro-
vide a more timely top-line measure. The
estimate presented here is just an approx-
imation, and more information is needed
to improve the accuracy of these estimates.
While comprehensive estimates are chal-
lenging due to the vast data required, Cut-
ler et al. (2022) has demonstrated the fea-
sibility for the over-65 population and the
Institute of Health Metrics and Evaluation
also demonstrates the feasibility of produc-
ing comprehensive estimates by providing
disease outcome information for 204 coun-
tries (Vos et al., 2020).

6.2 Additional Evidence

A key limitation of the HCSA-based ap-
proach presented here and by Cutler et al.
(2022) is that there may be numerous un-
observed risk factors affecting the health of
individuals with a particular condition. For
instance, the health of a person with dia-
betes may be very different across individ-

uals and over time, but individuals with a
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more severe case are often coded the same
as someone with a less severe case. Detailed
risk factors of the person may be difficult
to account for using only population health
data. There are a few complementary ap-
proaches that have been taken that gener-
ally support the findings presented here.
One approach is to produce estimates
based on the expected quality from disease
models, which use evidence in the clinical
literature to predict health outputs based
on information about health inputs and pa-
tient health (National Research Council,
2011). Cutler et al. (2022) introduces an al-
ternative analysis using a disease model for
cardiovascular treatment. This approach
does not rely on population health out-
comes and finds results consistent with the
population-based approach for cardiovas-
cular conditions. Eggleston et al. (2020)
use disease models to examine the value
of treatment for diabetes patients in four
countries, and find the benefit of health im-
provement typically exceeds the cost.
Related to the disease model approach,
Dunn et al. (2024) study 13 health condi-
tions and use information on quality from
the medical literature from the Tufts’ Cost
Effectiveness Analysis Registry (CEAR).
Specifically, they combine quality infor-
mation from clinical studies with actual
spending and treatment information using
Many of the 13 con-

ditions studied have expensive treatments

micro claims data.

that are patent protected, and quality-

adjusted prices rise over the study period,

highlighting that quality-adjusted prices do
not necessarily fall. However, they project
that in the long run, when drugs lose patent
protection, quality-adjusted prices fall sub-
stantially for 12 of the 13 conditions.>® A
potential advantage of the approach taken
in these papers is that quality is not mea-
sured based on observed outcomes; it is
based on the clinical literature that pro-
vides a measure of predicted health out-
come. A disadvantage of this approach is
that it does not directly explain health out-
comes observed in the population. More-
over, as Hall (2017) points out, it may be
challenging to model every separate con-
dition and associated outcome. See Hall
(2017) and Sheiner and Cutler (2024) for
more detailed discussions of other papers
in this literature.

Focusing on acute health conditions is
another approach to help address this is-
sue, as the acute health event itself and
associated diagnosis codes provide key in-
formation about patient health. Due to
the severity of these conditions, the out-
come and the spending soon after the
event can more readily be attributed to
the health sector.
cally finds quality-adjusted prices declin-
ing rapidly (Cutler et al., 1998, for heart
attacks; Dauda et al., 2022, for heart at-

tacks, pneumonia, and heart failure). Ex-

This literature typi-

amining eight health conditions, Romley et
al. (2020) finds evidence of broad produc-

tivity improvement.

30 Similar to this study, Dunn et al. (2022) use available information from the medical literature to approximate a
quality-adjusted price, but at a more aggregate level. Specifically, they use information on advances in medical
technologies from cost-effectiveness literature, proxies for the diffusion of medical technology, and combine this
information on the cost of treatment by medical condition from the HCSA. They also find quality-adjusted
prices declining, similar to the population-based approach discussed in this article.
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7. Conclusion

Accurately measuring productivity in
the health care sector is essential for under-
standing the value of medical care spend-
informing policy,

ing, and interpreting

broader economic trends. However, tra-
ditional approaches do not adequately ac-
count for improvements in health outcomes
and the substantial quality gains driven by
medical innovation. This article demon-
strates how the BEA’s health care satel-
lite accounts can be combined with exter-
nal data on health and life expectancy to
produce quality-adjusted price indexes that
better reflect changes in real output and
productivity in the sector.

Consistent with a growing body of lit-
erature, our results indicate that quality-
adjusted health care prices have declined
relative to conventional price indexes, im-
plying significant unmeasured productivity
growth. Our estimates suggest that offi-
cial statistics may understate real output
growth in the health sector by roughly 1
per cent per year or more, depending on
the value placed on health gains and ad-
justments for underlying population health
trends.

These findings carry important implica-
tions. First, failing to account for health
improvements can distort measures of sec-
toral productivity and bias assessments of
living standards over time. Second, under-
standing how much of rising health care
spending translates into improved health
is central to ongoing debates over health
care efficiency, pricing, and innovation pol-
icy. Improving these estimates could help
better identify areas where productivity is

lagging and where appropriate policy tools

may be deployed. Finally, the framework
presented here highlights the usefulness of
condition-based health accounts and inte-
gration of health outcome data to sup-
port more accurate and actionable eco-
nomic statistics.

While challenges remain, such as how to
disentangle medical and non-medical con-
tributors to health outcomes, the method-
ology outlined in this article provides a
new, practical approach for improving the

measurement of the health care sector.
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