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Abstract

Objective: To examine how the United States compares in terms of health price growth

relative to four other countries - Australia, Canada, France, and the Netherlands.

Data Sources and Study Setting: Secondary data on health expenditure were

extracted from international and national agencies spanning the years 2000–2020.

Study Design: International price indices specific to health were constructed using

available international expenditure data and compared to existing health-specific

national and general international price indices.

Data Collection/Extraction Methods: Health expenditure data were extracted from

the Organization for Economic Cooperation and Development (OECD) database. We

obtained a time series of health price indices from the national agencies in each of

the study countries.

Principal Findings: We find meaningful variation across countries in the rate at which

health prices grow relative to general prices. The United States had the highest cumu-

lative health price growth compared to general price growth over the years 2000–

2020 at 14%, followed by Canada and the Netherlands. Unlike the other study coun-

tries, health prices in France grew consistently in line with general prices. Price

growth for health care paid for by public funds and households grew at different rates

across countries, where price growth was higher for public payers. US households

faced the greatest mean annual price growth.

Conclusions: The choice of price index has major implications for comparative analy-

sis. Despite their widespread use internationally, general price indices likely underes-

timate the contribution of price growth to overall health expenditure growth. We

find that in addition to its reputation for having high health price levels compared to

other high-income countries, the United States also faces health price growth for

goods and services paid for by government and households in excess of general price
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growth. Furthermore, US households are exposed to greater health price growth than

households in comparator countries.

K E YWORD S

cost-containment, deflators, expenditures, health systems, inflation, international comparisons,
prices

What is known on this topic

• US prices levels for health care are higher than other high-income countries.

• US health prices tend to grow faster than general economy prices.

• Current methods do not allow for comparisons of health price growth across countries.

What this study adds

• Using publicly available international health expenditure data this study constructs health

price indices that can be used to examine health price growth across countries.

• The use of health-specific price indices has major implications for comparative analysis and

shows different rates of health price growth across countries.

• The United States faces higher health price growth for goods and services paid for by gov-

ernment and households in excess of general price growth as compared to Australia, Canada,

France, and the Netherlands.

1 | INTRODUCTION

The United States spends considerably more on health care than any

other country in the world. A large comparative literature has been

devoted to understanding the factors behind high US health spending,

generally concluding that high levels of spending in the United States

are primarily attributable to higher prices paid for care relative to

other countries.1–3 Most of the literature arrives at this conclusion by

either directly comparing price levels across countries or by comparing

the volume of care delivered at one point in time and finding negligi-

ble cross-country variability in the amount of care provided per

person.1–4 Yet the differences in price levels across countries tell us

nothing about how changes in prices influence expenditure trends

over time. Indeed, there is little literature examining cross-country

variations in price and volume growth. As high-income countries expe-

rience a period of economy-wide price growth not seen in decades—

with inflation in 2022 reaching a high of 8.5%, and 10.6%, in the

United States and the Euro area, respectively5,6—it has become

increasingly important to better understand the rate of price growth

in the health sector.

To compare health expenditures over time across countries, ana-

lysts often deflate health expenditure levels by removing the price

component; the remaining measure, reflecting the volume of care pro-

vided, is referred to as real expenditure levels. There are currently

three types of price indices commonly used to deflate health expendi-

tures: economy-wide price indices, such as the gross domestic prod-

uct (GDP) price index, price indices that cover all goods and services

consumed by households, such as the actual individual consumption

(AIC) price index, and national health deflators, such as those pro-

duced by the Center for Medicare and Medicaid Services (CMS), the

Bureau of Economic Analysis (BEA) and the Bureau of Labor Statistics

(BLS) in the United States.7 Although they are widely used to deflate

health expenditures for international comparisons, the GDP and AIC

price indices capture changes in prices overall—not changes in

healthcare-specific prices. Given that health care is often provided by

non-market producers such as governments (where prices may be

imperfect signals of market value), healthcare prices are likely to differ

markedly from economy-wide or AIC prices. Furthermore, these price

indices do not account for differences in price trends by financing

scheme, an assumption which implies that different purchasers of

health care, such as governments and households, face the same

growth in prices.

National health price indices, such as those routinely used to

measure health inflation in the United States, have been developed to

better allow countries to explore health price growth over time. How-

ever, few countries produce national health price indices, and the

methods used across countries to measure growth in health prices dif-

fer in their formulas, scope, and sources of data, limiting the potential

for cross-country comparability in terms of price growth, and as a

result, also in terms of real expenditure on health. If we use national

health deflators to compare trends in health price inflation across

countries over time, we cannot determine if observed differences

across countries are because of differences in a health system's ability

to control health price growth, or because of differences in the way

countries measure health prices and their growth.

A range of factors influence health spending growth through their

effects on prices and the volume of care. These factors include eco-

nomic growth, population aging, technological change, and institu-

tional factors such as health insurance coverage.8,9 Evidence from the

United States suggests that nearly two-thirds of growth in health
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spending is accounted for by national income and the interaction

between income and technology.8 However the extent to which

income and technology influence either health prices or volumes—and

ultimately expenditure growth—in different countries will likely differ

depending on institutional factors such as health financing mecha-

nisms, insurance markets, and cost containment polices. Without an

internationally consistent approach to measure health prices, analysts

are limited in the conclusions they can draw about how or why health

policies and institutional characteristics affect expenditure growth.

This means, for example, that analysts cannot say whether policy

interventions that slow expenditure growth are likely to do so through

effects on prices or through reductions in the volume of care

provided.

This paper explores the approaches currently used to deflate

health spending and examines the feasibility and implications of using

alternative health price deflators which can be constructed from avail-

able international expenditure data. We seek to address the following

questions: (1) Using the price deflators currently available, and newly

constructed deflators based on national accounts data, what does

health price growth look like over the past 20 years across a selection

of high-income countries? (2) How does the growth in health prices

over the past 20 years compare to growth in general economy and

household consumption prices across countries? (3) Using the differ-

ent approaches to deflate health expenditures over time, how does

real health expenditure growth vary across countries, and how does it

vary by type of financing scheme, such as public expenditure versus

household out-of-pocket expenditures?

2 | DATA AND METHODS

This paper explores growth in health prices based on analyses of price

deflators and expenditure data produced by national and international

organizations. One of the tasks in the international comparative analy-

sis of health expenditure time series data is to separate out the part of

expenditure growth that stems from a change in quantities or volume

of services and goods provided (i.e., output), from the part that stems

from price changes in those same goods and services. To obtain esti-

mates of volume growth, analysts can divide the change in health

expenditure levels over a period by the change in the prices of the

corresponding products. This produces a measure of the change in

volume, that is, real health spending. This approach is what national

accountants refer to as “deflation.” It should be noted that this is dif-

ferent from what economists call “deflation,” which refers to a period

of sustained drop in prices affecting economic agents' expectations.

2.1 | National price deflators for health care

We identified five countries that produce national price deflators spe-

cific to health care: Australia, Canada, France, the Netherlands, and

the United States, and obtained time series of health price indices

from the respective national agencies in each of these countries for

the years 2000–2020 (Appendix S1).10–13 Appendix S1 reviews the

national price indices for these countries, illustrating some of the dif-

ferences in the types of goods and services they account for. For

example, some countries include services such as dental care

(Australia, France) and eye care (France, the United States) while the

Netherlands and the United States also include nursing care. More-

over, some countries produce different indices to deflate private and

public expenditures, while others disaggregate prices by different geo-

graphical region or by more granular types of health spending.

2.2 | Alternative methods to measure implicit
healthcare price indices

We consider a number of alternative approaches in an effort to indi-

rectly estimate internationally comparable healthcare price indices

based on national accounts data provided to international organiza-

tions. Countries compile expenditure time series data at current prices

and constant prices (i.e., reflecting volume) based on the System of

National Accounts framework to measure economic activity across

sectors.14 To compare spending on market goods and services at

constant prices, deflators are typically applied at industry section or

sub-section level or at the level of specific types of output, such as

components of consumer price indices or producer price indices. This

has the benefit of ensuring that the resultant volume estimates are all

in the same price base and that changes in the quality of goods and

services are captured in the volume component.

A large part of health spending stems from non-market transac-

tions for which prices are not directly observed or measurable. As a

result, many countries do not produce health-specific price indices for

the purpose of international comparisons. However, countries do

report changes in volumes for non-market sectors using four types of

approaches15: (1) deflation using an estimate of output prices;

(2) deflation using an estimate of input prices; (3) direct output indica-

tors; and (4) direct input indicators. The first two categories are con-

sidered “indirect” methods (deflation) as the volume estimate is

created “indirectly” through deflation using a chosen price index. The

second two categories are considered “direct” methods because

the chosen indicator is used to directly capture changes in volume.

For certain non-market output such as health care and education,

most of the countries in our study group use the direct output indica-

tors measurement approach (Australia, France, and the Netherlands),

Canada uses the direct input indicators measurement approach, while

the United States uses the output price deflation approach. For public

administration and defense typically no direct output measures are

available and deflation using input prices is used. These methodologi-

cal differences are important to note, as they too can influence the

comparability of volume estimates, and ultimately also price estimates

across countries.

These volume measures can be used to implicitly measure price

growth. So-called “implicit price deflators” (IPD) are calculated by

dividing an expenditure time series by the corresponding time series

measured in volume terms; the difference between these series

PAPANICOLAS ET AL. 3Health Services Research
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reflects prices. IPDs are calculated at different levels of aggregation—

including for gross domestic product (GDP) and actual individual con-

sumption (AIC). The different indices vary in the type of outputs they

consider and thus can be used to adjust for price changes for different

baskets of goods and services. The AIC IPD covers all goods and ser-

vices consumed by households, including, for example—in addition to

health care—food and beverages, transports, and culture. Therefore,

this index reflects price changes in household consumption. The

OECD currently uses this index to deflate health expenditures. The

GDP IPD is broader and considers all goods and services produced in

an economy, including gross fixed formation and net exports. This

index reflects price changes across all goods and services produced

domestically. This index is used by the World Health Organization

(WHO) to deflate health expenditures. Table 1 outlines the differ-

ences between these indices in terms of their coverage.

The appropriate use of an index depends on the question being

asked. For example, if one is interested in the share of resources

devoted to health care relative to other sectors of the economy, one

might want to use the GDP deflator. However, if one wanted to bet-

ter understand the volume/price breakdown of health expenditures

over time, a health-specific deflator would be more appropriate. Using

an economy-wide deflator for this purpose would not allow one to

distinguish between differential price growth in health as compared

to other sectors.

As a health-specific deflator does not currently exist for interna-

tional purposes, we develop an alternative IPD specific to health care

to examine the volume/price breakdown of health expenditures

across countries. We compare this to the AIC and GDP IPDs, which

are the international standard used to compare health expenditures

across countries, and to national health-specific deflators.

We extracted health expenditures at current and constant prices

for our study group of countries from the Organization for Economic

Cooperation and Development (OECD) database (https://stats.oecd.

org). We constructed a new health consumption-based IPD using two

national account series—estimated at current and constant prices—on

final consumption expenditure (FCE) based on the System of National

Accounts data collection framework14: household FCE for health and

individual FCE of government (See Table 1). The FCE of government

includes spending on health, education, and current expenditure on

defense and public administration. Across OECD countries, spending

on health represents 15% of total government spending on average.

The household FCE for health includes services and products that can

only be used in response to a health need. Across OECD countries,

the consumption on health goods, on average represents only 5% of

household total final consumption. Appendix S2 outlines in more

detail the series used to construct IPD for GDP, AIC, and health con-

sumption, and the corresponding national sources that contribute to

each series. These are available to extract from the OECD database

(https://stats.oecd.org) and produced by national statistical authorities

following the system of national accounts collection framework and

collected by the OECD via an annual questionnaire.

To construct a health deflator that captures both government and

household expenditures, we weighted the IPDs for these two compo-

nents using the share of health spending financed from public versus

private sources, as measured in the System for Health Accounts

(a framework that offers guidelines for reporting internationally com-

parable measures of health expenditure by financing source, provider

and type of service).16 For the United States, we assume that spend-

ing by private health insurance and other payers will have price trends

similar to the combination of out of pocket (OOP) payments and gov-

ernment. Prior work has shown that for the hospital service compo-

nent, private insurance prices grow faster than prices in public

programs and slower than the consumer price index.7 Of note, this

approach we use to construct the consumption-based IPD is similar to

the approach used by Statistics Canada to construct its national health

price index.11

Using the AIC and GDP IPDs, the national health-specific defla-

tors, and our newly constructed consumption-based health-specific

deflator—we compare price and volume growth over the period

2000–2020. For Australia, we use a Gross National Expenditures

(GNE) deflator in place of the GDP deflator, as there was a large min-

ing boom17 leading to increased income from exports which affects

the GDP deflator series. For France, the national health price index

was available from 2010 onwards. For illustrative purposes for

TABLE 1 International deflators and their coverage of goods and services.

Acronym Name Coverage

GDP Gross Domestic Product implicit price

deflator

It represents the broadest measure of inflation in the domestic economy, reflecting

changes in the price of all goods and services that comprise GDP

AIC Actual Individual Consumption implicit price

deflator

It consists of all goods and services actually consumed by individuals, irrespective of

whether they were purchased and paid for by households, government, or non-

profit institutions serving households

Government

FCE

Individual Final Consumption Expenditure

of government implicit price deflator

Government final consumption can be broken down into two distinct groups. The

first reflects expenditures for collective consumption (defense, justice, etc.) that

benefit the society as a whole. The second, referred to as “individual”, relates to
expenditures for individual consumption (health care, housing, education, etc.),

incurred by government for the benefit of individual households.

Household

FCE –
health

Household Final Consumption Expenditure

for health implicit price deflator

It represents all out-of-pocket expenditure for health of private households

4 PAPANICOLAS ET AL.Health Services Research

 14756773, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1475-6773.14295 by L

ondon School O
f E

conom
ics A

nd, W
iley O

nline L
ibrary on [18/03/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://stats.oecd.org
https://stats.oecd.org
https://stats.oecd.org


Figure 1, we extrapolated backward to 2000 using the index's average

growth rate observed between 2010 and 2015.

Next, we explore differences in the relative growth in health

prices and general prices by calculating the ratio of cumulative growth

between our newly constructed consumption-based health-specific

index to the AIC consumption-based index measuring overall prices

(“excess” health price growth).

Finally, we examine trends in per capita real health expenditure

growth by type of financing, namely expenditure from government

schemes and compulsory health insurance (which we call “public”),
and household out-of-pocket and voluntary health insurance expendi-

tures (which we call “households”). To do this we deflate expenditures

from government schemes and compulsory health insurance (public)

on health care using the FCE government IPD and household out-

of-pocket and voluntary health insurance (households) expenditures

by the IPD household FCE for health. For the United States, we

deflate expenditure from government schemes on health care (48% of

total spending according to the National Health Expenditure

Accounts13) using the FCE government IPD and the household OOP

expenditure on health (10% of total spending) using the IPD house-

hold FCE for health. We do not examine trends in spending by private

health insurance (29% of total health spending) and other payers (13%

of total health spending).

3 | RESULTS

Figure 1 shows the growth in prices over the period 2000–2020

across the five countries as measured by the different price indices.

For ease of interpretation, the prices are indexed to 100 in each coun-

try at the year 2000. The actual price levels across indices and

countries are however different. Comparative price levels (CPL) for

health are estimated to be 5% higher than CPL for AIC on average

across OECD countries.18 The United States shows a CPL for health

F IGURE 1 Trends in health care prices across countries using available deflators (AIC, GDP, national health, health consumption). AIC refers
to the actual individual consumption deflator. National health refers to each country's own national health deflator. Health consumption refers to
the alternative health deflator constructed by the authors. GDP refers to the gross domestic product deflator. For Australia, we also use a Gross
National Expenditures (GNE) deflator to account for the export mining boom during the study period. For France, the points for the years 2000–
2010 are estimated by extrapolating the national health price index backward using its average growth rate observed between 2010 and 2015.
Source: Authors analysis of national expenditure accounts extracted from the Organization for Economic Cooperation and Development (OECD)
database and National Statistical Agencies.

PAPANICOLAS ET AL. 5Health Services Research
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43% higher than OECD average, whereas for France the CPL for

health is 30% lower than OECD average.19

The indices reveal different trends in price growth across all coun-

tries, with no single price index growing consistently slower or faster

across all countries.

Except for the Netherlands, the two health-specific indices

(national and consumption based) and the two general indices (GDP

and AIC) track more closely together, respectively. In Australia,

Canada, and the United States, the health indices show faster price

growth over time than the general indices, while in France, health

prices grow slower than general prices. Across all indices, Australia

has the fastest health price growth over the period and France the

slowest. The United States and Canada have the biggest gap between

the different price indices by the end of the period in the study, with

the health-specific indices growing faster than the general price indi-

ces. The largest gap, for both countries, exceeds 20 percentage points

difference, if within-country price levels were equivalent in 2000.

Next, we use the four different price indices to deflate health

spending across countries, allowing us to examine how much of

health spending growth is related to volume versus price growth over

the study period. Table 2 reports the average annual growth rate of per

capita health spending at current prices, and at constant prices, as

calculated using each deflator. For all countries, the use of the AIC

deflator suggests greater volume growth, and a lower contribution of

price growth, to overall health expenditures as compared to the health-

specific deflators. The estimates using the GDP deflator are closer to

the national health-specific deflators for Australia and Canada, but for

the other countries are similar to the estimates produced by the AIC

deflator. The results obtained using the health-specific consumption-

based deflator are more closely in line with the results obtained using

the national health-specific deflators, except in the case of France

where the results were similar across all price indices.

When using the health-specific consumption-based deflator, price

increases explain a larger share of health spending growth in the

United States compared to the other countries in the study (55%

vs. 48%). By looking at the ratio of the consumption-based health-

specific index to the consumption-based general price index (AIC)

over the study period (Figure 2), we find that the United States shows

the highest relative cumulative “excess” growth in health prices over

the study period (14%), followed by Canada (12%). Australia and the

Netherlands also exhibit higher cumulative health price growth over

the study period compared to general price growth, although slightly

lower (7%–6%) than the first cluster of countries. Finally, France

shows the lowest cumulative price growth, with health prices growing

only slightly above general prices (2%).

We then compared the average annual growth rate of per capita

health spending from public funds and from households separately,

using either the AIC deflator for both types of expenditure or the

financing scheme-specific deflators described in Table 1. For all coun-

tries the use of a scheme-specific deflator results in lower average

annual growth in real per capita spending from public sources as com-

pared to the use of the AIC deflator (Figure 3A).

When applying the sector-specific deflator to household expendi-

tures we find higher average annual growth in real per capita spending

for Australia, France, and the Netherlands and lower annual growth in

real per capita spending for Canada and the United States (Figure 3B).

Notably, when we apply the sector-specific deflator we find that US

households face the greatest mean annual price growth rate across all

countries. The results for France also differ considerably when using

the household-specific price deflator. The average annual growth rate

of the price index for households is 1.3% based on the AIC deflator

and 0.1% for households based on the FCE for health. This suggests a

growth rate for real household spending on health of 1.2% when the

household-specific deflator is used (instead of no real growth when

the AIC deflator is used).

The comparisons between Figure 3A,B also illustrate the average

annual price growth over the study period faced by public payers and

households. In all countries, price increases were greater or equal to in

publicly funded health care than for households. In addition, the dif-

ference in the average annual growth rate in health spending between

public payers and households is smaller when using the sector-specific

deflators as compared to when using the AIC deflators.

TABLE 2 Mean annual percent
growth rate in per capita health spending
at current prices and at constant prices
using international and national price
deflators (2000–2020).

Mean annual % growth rate

At constant prices

At current prices GDP AIC Health consumption National

Australia 5.7 2.9 3.4 3.0 3.0

Canada 4.7 2.8 3.0 2.4 2.2

France 2.9 1.5 1.6 1.5 1.7*

The Netherlands 4.3 2.6 2.5 2.2 2.4

The United States 4.9 3.0 3.0 2.2 2.6

Source: Authors analysis of national expenditure accounts extracted from the Organization for Economic

Cooperation and Development (OECD) database and National Statistical Agencies.

Note: GDP refers to the Gross Domestic Product deflator, AIC refers to the Actual Individual

Consumption deflator. Health consumption refers to the alternative health deflator constructed by the

authors. National refers to each country's own national health deflator. *The national health price index

for France began in 2010.

6 PAPANICOLAS ET AL.Health Services Research
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4 | DISCUSSION

In this study, we compare the growth in health prices over the period

2000–2020 in five high-income countries—Australia, Canada, France,

the Netherlands, and the United States using an international health

consumption-based deflator constructed from existing national

accounts. We show that our deflator performs comparably to

national health deflators, and illustrate that there is meaningful varia-

tion across countries in the rate at which health prices grow relative

to general prices, which is not captured when economy-wide price

indices are used to deflate health expenditures. Our findings suggest

that the United States had the highest cumulative health price growth

compared to general price growth over the study period, at 14%,

closely followed by Canada (13%). Unlike the other study countries,

health prices in France overall grew most closely in line with general

prices (2%). Our results also suggest that price growth for health care

purchased by public funds and households grew at different rates

across countries, where price growth was higher for public payers.

We also found variability with regard to the price growth that house-

holds bear across the study countries, with US households facing the

greatest mean annual price growth.

These findings have important implications for policy makers

interested in understanding how health prices grow over time, and in

relation to general prices. First, our results demonstrate the impor-

tance of developing comparable health-specific price deflators to ana-

lyze the growth of health expenditures. Cross-country variation in

health expenditure growth could be the result of differences in the

growth of prices of goods and services or differences in the growth of

volume of care, or a mix of both. Disaggregating health spending into

volume and price measures helps policy makers better understand

how these factors evolve and help them decide what policy responses

should be put in place to address health spending trends. Such policies

may differ if, for example, a country's high healthcare spending

growth is due to relatively high growth in the volume of goods and

services consumed or to the relatively high growth in prices paid for

those goods or services. Thus, it is critical that the price index used to

disaggregate health spending into volume and price measures accu-

rately reflect healthcare price changes.

While the international standard has been to use GDP indices or

household consumption indices to deflate health spending due to

their widespread availability, using these indices to proxy health price

growth limits our ability to compare the growth in health prices to

general prices. As a result, in this paper, we examine the feasibility

and implications of using an alternative consumption-based health

price deflator that can be constructed using internationally available

data (based on household FCE for health and individual FCE of gov-

ernment). Our results suggest that the health-specific deflator seems

to be in line with the change in volume estimated at national level

using price indices computed for health spending for those countries

where national health price data are available.

Our results using the alternative consumption-based health price

deflator on a small sample of five high-income countries also demon-

strate that the growth of health prices in relation to general prices varies

across countries. This suggests that the policies used by health systems

to regulate prices (both in health and the general economy) may have

differential effects on health price growth and that there are important

potential areas for cross-country learning. There are many differences in

the ways in which health prices are regulated and set across our study

countries that may contribute to the trends we observe. We observed

the greatest health price growth in Australia and the United States.

However, the Australian health price growth was more in line with gen-

eral price growth than the United States, as shown by the smaller gap

between the health price growth estimates using the health-specific and

economy-wide deflators. Higher general inflation in the study period in

Australia is well documented.17 In the United States, and in Canada,

however, the growth in health price indices deviated more from that of

the general price indices, suggesting that there are potential health

sector-specific drivers of price growth in these countries.

F IGURE 2 Cumulative relative growth of health prices to general prices between 2000 and 2020 (Authors' health consumption price index/
AIC price index). AIC refers to the Actual Individual Consumption deflator. Health consumption refers to the alternative health price deflator
constructed by the authors. Source: Authors analysis of national expenditure accounts extracted from the Organization for Economic Cooperation
and Development (OECD) database and National Statistical Agencies.
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While in most countries health price growth outpaced that of

general prices this was not the case in France. France had both the

lowest health and general price growth across the countries, and

health prices grew only slightly faster than general prices. While there

are many factors that likely contribute to lower overall inflation in

France, there are also notable health-specific policies aimed at keep-

ing health price growth under control. Specifically, France sets a

projected ceiling on health spending each year, which limits both price

and volume growth.20

For the United States, the Netherlands may be the most interest-

ing comparator of the study countries, given the similarities in terms

of health system design. The Netherlands also has competing insurers,

and while health prices grew faster than general prices the gap is

smaller than in the United States. Moreover, in the Netherlands mean

F IGURE 3 (A) Mean annual percent growth
rate in health prices and per capita health volumes
using AIC and health consumption deflators by
public payer, 2000–2020. Source: Authors analysis
of national expenditure accounts extracted from
the Organization for Economic Cooperation and
Development (OECD) database. (B) Mean annual
percent growth rate in health prices and per capita
health volumes using AIC and health consumption

deflators by households, 2000–2020. AIC refers
to the Actual Individual Consumption deflator.
Health refers to the health consumption deflator
constructed by the authors. The category “public
payer” represents the share of expenditures
classified as government or compulsory health
insurance.AIC refers to the Actual Individual
Consumption deflator. Health refers to the health
consumption deflator constructed by the authors.
The category “households” represents the share
of spending on out-of-pocket payments and
voluntary health insurance, apart from the
United States where it only represents out-
of-pocket payments.
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annual price growth faced by households is lower than price growth

in the compulsory insurance market. There are many potential expla-

nations for why this may be the case: the Netherlands relies sparingly

on out-of-pocket payments to finance health care, has considerable

price regulation across all care settings, and sets a relatively low

deductible capping user charges.21 More work is necessary to better

understand how these and other national policies influence health

price growth, possibly drawing on a wider set of countries.

Our analysis examining price growth trends separately for differ-

ent financing schemes within countries offers further insights. Across

all countries, price growth has been comparatively higher for care paid

for by public schemes than care paid for out of pocket by households.

Our results also show that US households are more exposed to health

price growth than households in comparator countries. Applying the

financing scheme-specific deflator to France, we observe that health

prices for households have grown slower than general prices, implying

that growth in health expenditures over the study period is largely

attributable to growth in the volume of care consumed by

households.

There is scope for more work in this area. Implicit price deflators

for household FCE could also be calculated for medical products, out-

patient services, and hospital services for most OECD countries. As

the use of policy to regulate price and volume in these care settings

differs both within and across countries, future work should also focus

on the feasibility and impact of developing specific deflators by care

setting. This should help further improve current approaches, which

rely on AIC or GDP deflators to disentangle the contributions of price

and volume components for each aggregate spending category.

We believe this study makes important contributions to the litera-

ture on both health prices and health system comparisons. Most com-

parative studies that have examined health prices either do so by

comparing prices for specific health goods or services at one point in

time, or by comparing price levels for a basket of goods and ser-

vices.4,22–24 Within countries, there is some literature examining

health prices over time and how they compare to general prices, most

notably in the United States.7,25 However, this has not been extended

to understand whether these trends are similar in other countries.

Our study adds to this literature by examining health price growth

across countries. We contribute to this area by both proposing a new

approach to deflate health expenditures across countries, but also by

producing comparable estimates of health price growth across a sub-

set of high-income countries.

Our study also contributes to the literature examining the rate of

growth of price and volume in health. Notably, most of this literature

has been focused on studying the determinants of health expenditure

growth overall, such as uptake of new technologies and population

demographics.8,9,26,27 Our study extends this literature by building on

the approaches used to disaggregate trends in health expenditures

into price and volume growth across countries. To compare health

price and volume growth across countries, the use of comparable

health-specific price deflators is essential as—otherwise—differences

in “excess” growth in health prices would be captured in the other

factors influencing health spending trends, including economic

growth, population aging, and technological change.8,9 Importantly,

our application of health-specific deflators to health expenditures

demonstrates meaningful variation in price growth across countries,

suggesting that short-term health system design features, such as the

approach toward price regulation can affect healthcare price

growth.28 There is potential for cross-country analysis to more pre-

cisely identify and understand these health system characteristics.

This analysis highlights the current limitations not only in being

able to produce comparable estimates of health price growth across

countries but also the limitations for deflating health spending to esti-

mate a temporal volume versus price breakdown and calculate real

health spending levels and growth. We find a large variation in health

price growth within countries over time depending on the choice of

price index. It is critical that the price index used to deflate spending

accurately reflects health price changes. Even if we acknowledge that

more efforts to create internationally comparable health price data

are needed to further help analysts and policymakers to better iden-

tify and understand potential mechanisms to effectively slow health

price growth in the United States and other countries, the new

approach to deflate health expenditures across countries proposed in

this paper represents an important improvement in this direction.

Our study has limitations. First, the timeliness and coverage of

the national accounts time series data are imperfect for our purposes.

In particular, the government FCE data encompass all government

spending, including for goods and services whose prices are likely to

differ from prices paid by government for health care. More work

needs to be done in the future to improve data collection and report-

ing. Second, as noted above, the approach used to measure volume

for non-market services varies by country. National Statistical Insti-

tutes (NSI) use different methodologies to estimate government FCE

output and to adjust for quality changes of output to compile national

accounts data. Third, the household spending component differs for

the United States as compared to other countries. In all other study

countries household spending represents spending on out-of-pocket

payments and voluntary health insurance, whereas in the

United States it only represents out-of-pocket payments. This may

limit the comparability of the United States estimates of annual per

capita volume growth with the other countries.

5 | CONCLUSIONS

Using a new approach to deflate health expenditure, this paper shows

that in addition to having higher health price levels as compared to

other high-income countries, the United States also faces high health

price growth relative to general prices. In addition, US households are

more exposed to health price growth than households in comparator

countries. Policy makers should examine health system design fea-

tures in other countries to learn more about how to effectively control

health price growth in the United States.

ACKNOWLEDGEMENT

None.

PAPANICOLAS ET AL. 9Health Services Research

 14756773, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1475-6773.14295 by L

ondon School O
f E

conom
ics A

nd, W
iley O

nline L
ibrary on [18/03/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



FUNDING INFORMATION

The research in this article was not funded.

CONFLICT OF INTEREST STATEMENT

The opinion expressed and arguments employed in the article are

solely those of the authors and do not necessarily reflect the official

views of the OECD or of its member states.

ORCID

Irene Papanicolas https://orcid.org/0000-0002-8000-3185

Jonathan Cylus https://orcid.org/0000-0001-8269-1578

Luca Lorenzoni https://orcid.org/0000-0001-5449-2985

REFERENCES

1. Anderson GF, Reinhardt UE, Hussey PS, Petrosyan V. It's the prices,

stupid: why the United States is so different from other countries.

Health Aff (Millwood). 2003;22:89-105.

2. Anderson GF, Hussey P, Petrosyan V. It's still the prices, stupid: why

the US spends so much on health care, and a tribute to Uwe Rein-

hardt. Health Aff (Millwood). 2019;38:87-95.

3. Papanicolas I, Woskie LR, Jha AK. Health care spending in the

United States and other high-income countries. JAMA. 2018;319:

1024-1039.

4. Lorenzoni L, Marino A, Or Z, et al. Why the US spends more treating

high-need high-cost patients: a comparative study of pricing and utili-

zation of care in six high-income countries. Health Policy. 2023;128:

55-61.

5. Current US Inflation Rates 2000-2023. https://www.usinflation

calculator.com/inflation/current-inflation-rates/.

6. eurostat. Annual inflation down to 10.1% in the euro area.

7. Dunn A, Grosse SD, Zuvekas SH. Adjusting health expenditures for

inflation: a review of measures for health services research in the

United States. Health Serv Res. 2018;53:175-196.

8. Smith SD, Newhouse JP, Cuckler GA. Health care spending growth

has slowed: will the bend in the curve continue? 2022. Working Paper

at. doi:10.3386/w30782

9. White C. Health care spending growth: how different is the

United States from the rest of the OECD? Health Aff (Millwood). 2007;

26:154-161.

10. Health expenditure Australia 2019–20, About – Australian Institute

of Health and Welfare. https://www.aihw.gov.au/reports/health-

welfare-expenditure/health-expenditure-australia-2019-20/

contents/about

11. Canadian Institute for Health Information. National Health Expendi-

ture Trends 2022 Methodology Notes. https://www.cihi.ca/sites/

default/files/document/nhex-trends-2022-methodology-notes-en.pdf

12. Les comptes de la santé. https://data.drees.solidarites-sante.gouv.fr/

explore/dataset/306_les-comptes-de-la-sante/information/

13. HistoricaljCMS. https://www.cms.gov/Research-Statistics-Data-and-

Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/

NationalHealthAccountsHistorical

14. System of National Accounts. https://unstats.un.org/unsd/national

account/sna2008.asp

15. Mitchell J, Lewis J, Zwijnenburg J, Dkhissi R, Prendergast T. Interna-

tional Comparisons of the Measurement of Non-market Output dur-

ing the COVID-19 Pandemic. 2022. https://www.oecd-ilibrary.org/

economics/international-comparisons-of-the-measurement-of-non-

market-output-during-the-covid-19-pandemic_301f1306-en. doi:10.

1787/301f1306-en

16. OECD. A System of Health Accounts 2011: Revised Edition. Organisa-

tion for Economic Co-operation and Development; 2017.

17. Australia's Prosperous 2000s: Housing and the Mining Boom j Confer-
ence – 2011jRBA. https://www.rba.gov.au/publications/confs/2011/

kearns-lowe.html

18. OECD Health Statistics 2023 – OECD. https://www.oecd.org/health/

health-data.htm

19. OECD. Health at a Glance 2023 – OECD. https://www.oecd.org/

health/health-at-a-glance/#

20. Chevreul K, Berg Brigham K, Durand-Zaleski I, Hernandez-Quevedo C.

France: health system review. Health Syst Transit. 2015;17:1-218.

21. Maarse H. The Market Reform in Dutch Health Care: Results, Lessons

and Prospects. European Observatory on Health Systems and Policies;

2021.

22. Gerdtham U-G, Jönsson B. Price and quantity in international com-

parisons of health care expenditure. Appl Econ. 1991;23:1519-1528.

23. Koechlin F, Konijn P, Lorenzoni L, Schreyer P. Comparing Hospital

and Health Prices and Volumes Internationally: Results of a

Eurostat/OECD Project. 2014. https://www.oecd-ilibrary.org/content/

paper/5jxznwrj32mp-en. doi:10.1787/5jxznwrj32mp-en

24. Koechlin F, Konijn P, Lorenzoni L, Schreyer P. Comparing hospitals

and health prices and volumes across countries: a new approach. Soc

Indic Res. 2017;131:43-64.

25. Cooper Z, Craig SV, Gaynor M, Van Reenen J. The Price Ain't right?

Hospital prices and health spending on the privately insured*. Q J

Econ. 2019;134:51-107.

26. Chandra A, Skinner J. Technology growth and expenditure growth in

health care. J Econ Lit. 2012;50:645-680.

27. Smith S, Newhouse JP, Freeland MS. Income, insurance, and technol-

ogy: why does health spending outpace economic growth? Health Aff

(Millwood). 2009;28:1276-1284.

28. Barber S, Lorenzoni L, Ong P. Price Setting and Price Regulation in

Health Care: Lessons for Advancing Universal Health Coverage. Organi-

sation for Economic Co-operation and Development; 2019.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Papanicolas I, Cylus J, Lorenzoni L.

Cross-country comparisons in health price growth over time.

Health Serv Res. 2024;1‐10. doi:10.1111/1475-6773.14295

10 PAPANICOLAS ET AL.Health Services Research

 14756773, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1475-6773.14295 by L

ondon School O
f E

conom
ics A

nd, W
iley O

nline L
ibrary on [18/03/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-8000-3185
https://orcid.org/0000-0002-8000-3185
https://orcid.org/0000-0001-8269-1578
https://orcid.org/0000-0001-8269-1578
https://orcid.org/0000-0001-5449-2985
https://orcid.org/0000-0001-5449-2985
https://www.usinflationcalculator.com/inflation/current-inflation-rates/
https://www.usinflationcalculator.com/inflation/current-inflation-rates/
info:doi/10.3386/w30782
https://www.aihw.gov.au/reports/health-welfare-expenditure/health-expenditure-australia-2019-20/contents/about
https://www.aihw.gov.au/reports/health-welfare-expenditure/health-expenditure-australia-2019-20/contents/about
https://www.aihw.gov.au/reports/health-welfare-expenditure/health-expenditure-australia-2019-20/contents/about
https://www.cihi.ca/sites/default/files/document/nhex-trends-2022-methodology-notes-en.pdf
https://www.cihi.ca/sites/default/files/document/nhex-trends-2022-methodology-notes-en.pdf
https://data.drees.solidarites-sante.gouv.fr/explore/dataset/306_les-comptes-de-la-sante/information/
https://data.drees.solidarites-sante.gouv.fr/explore/dataset/306_les-comptes-de-la-sante/information/
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsHistorical
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsHistorical
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsHistorical
https://unstats.un.org/unsd/nationalaccount/sna2008.asp
https://unstats.un.org/unsd/nationalaccount/sna2008.asp
https://www.oecd-ilibrary.org/economics/international-comparisons-of-the-measurement-of-non-market-output-during-the-covid-19-pandemic_301f1306-en
https://www.oecd-ilibrary.org/economics/international-comparisons-of-the-measurement-of-non-market-output-during-the-covid-19-pandemic_301f1306-en
https://www.oecd-ilibrary.org/economics/international-comparisons-of-the-measurement-of-non-market-output-during-the-covid-19-pandemic_301f1306-en
info:doi/10.1787/301f1306-en
info:doi/10.1787/301f1306-en
https://www.rba.gov.au/publications/confs/2011/kearns-lowe.html
https://www.rba.gov.au/publications/confs/2011/kearns-lowe.html
https://www.oecd.org/health/health-data.htm
https://www.oecd.org/health/health-data.htm
https://www.oecd.org/health/health-at-a-glance/
https://www.oecd.org/health/health-at-a-glance/
https://www.oecd-ilibrary.org/content/paper/5jxznwrj32mp-en
https://www.oecd-ilibrary.org/content/paper/5jxznwrj32mp-en
info:doi/10.1787/5jxznwrj32mp-en
info:doi/10.1111/1475-6773.14295

	Cross-country comparisons in health price growth over time
	1  INTRODUCTION
	2  DATA AND METHODS
	2.1  National price deflators for health care
	2.2  Alternative methods to measure implicit healthcare price indices

	3  RESULTS
	4  DISCUSSION
	5  CONCLUSIONS
	ACKNOWLEDGEMENT
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


