Health policy 128 (2023) 55-61

=
HEALTH
POLICY

Contents lists available at ScienceDirect

Health policy

FI. SEVIER

journal homepage: www.elsevier.com/locate/healthpol

t.)

Check for

Why the US spends more treating high-need high-cost patients: a e
comparative study of pricing and utilization of care in six
high-income countries

Luca Lorenzoni*, Alberto Marino ", Zeynep Or ¢, Carl Rudolf Blankart &1 Kosta Shatrov ®/,
Walter Wodchis ¢, Nils Janlov b Jose F. Figueroa ', Nicholas Bowden’, Enrique Bernal-Delgado *,
Irene Papanicolas ™"

2 Organisation for Economic Co-operation and Development (OECD), Paris, France

Y Department of Health Policy, London School of Economics, London, UK

¢ Institute for Research and Documentation in Health Economics (IRDES), Paris, France

4 KPM Center for Public Management, University of Bern, Bern, Switzerland

€ Hamburg Center for Health Economics, Universitat Hamburg, Hamburg, Germany

f Swiss Institute for Translational and Entrepreneurial Medicine (sitem-insel), Bern, Switzerland

8 Institute of Health Policy Management & Evaluation, University of Toronto, Toronto, Canada

" The Swedish Agency for Health and Care Services Analysis, Stockholm, Sweden

! Department of Health Policy and Management, Harvard T.H. Chan School of Public Health, Boston, MA, USA
J Dunedin School of Medicine, University of Otago, Dunedin, Otago, New Zealand

X Institute for Health Sciences in Aragon (IACS), Zaragoza, Aragon, Spain

1Department of Health Services, Policy and Practice, Brown School of Public Health, Providence, RI, USA

ARTICLE INFO ABSTRACT

Keywords:

Health expenditures
Health care prices

Hip fracture

Multi morbidity
International comparisons

One of the most pressing challenges facing most health care systems is rising costs. As the population ages and
the demand for health care services grows, there is a growing need to understand the drivers of these costs across
systems. This paper attempts to address this gap by examining utilization and spending of the course of a year for
two specific high-need high-cost patient types: a frail older person with a hip fracture and an older person with
congestive heart failure and diabetes. Data on utilization and expenditure is collected across five health care
settings (hospital, post-acute rehabilitation, primary care, outpatient specialty and drugs), in six countries
(Canada (Ontario), France, Germany, Spain (Aragon), Sweden and the United States (fee for service Medicare)
and used to construct treatment episode Purchasing Power Parities (PPPs) that compare prices using baskets of
goods from the different care settings. The treatment episode PPPs suggest other countries have more similar
volumes of care to the US as compared to other standardization approaches, suggesting that US prices account for
more of the differential in US health care expenditures. The US also differs with regards to the share of ex-
penditures across care settings, with post-acute rehab and outpatient speciality expenditures accounting for a
larger share of the total relative to comparators.

1. Introduction examined differences across the US health system and other

high-income countries to explain why the US spends so much more.

In 2019, the US spent far more than any other country on healthcare:
approximately 16.8 of the US GDP, nearly double the OECD average of
8.8% [1]. The US has consistently spent more on healthcare over the
past thirty years, with this differential increasing as US expenditure
growth has outpaced that of other countries [2]. Researchers have
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International research concludes that price differences across countries
play a definitive role [3-5]. This was most succinctly described by Uwe
Reinhard in 2003 as, “It’s the Prices, Stupid” [4].

However, most of the comparative work examining US health
spending has relied on aggregated, publicly available data across
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healthcare systems, primarily from the Organization of Economic
Cooperation and Development (OECD). While the OECD has a wealth of
information on aspects health system performance including expendi-
tures, the aggregated nature of these data poses distinct challenges for
researchers. Expenditure data collected at the population level does not
allow one to determine how much cross-national variation in expendi-
tures is driven by underlying differences in patient characteristics, the
volume of care consumed, or the quality of care received [6,7]. Some
international data are available to compare the price of different treat-
ments or drugs across countries through other sources, but these are
often patchy and limited to the private sector, which in many countries
does not include the majority of patients.

In this paper, to better understand the drivers behind cross country
differences in healthcare expenditure, we made use of data collected by
the International Collaborative on Costs, Outcomes and Needs in Care
(ICCONIC) for six countries: Canada (Ontario), France, Germany, Spain
(Aragon), Sweden, and the US (Medicare fee-for-service). For these
countries, the data included detailed comprehensive utilization and cost
data across five care components - inpatient hospital care, facility-based
post-acute rehabilitation, primary care MD visits, outpatient specialty
MD visits, drugs - for two specific high-need high-cost patient cohorts. As
further detailed in work by Figueroa et al., [8] these patient cohorts
consisted of a frail older adult (65+) with a hip fracture and an older
person (65-90) with complex multimorbidity, including heart failure
and diabetes. Using the ICCONIC data, we were able to make compari-
sons of yearlong health system expenditures for these clinically similar
patient cohorts. The granularity of information in data allowed us to
further explore the contribution of care volume, care type, and price
levels to overall expenditure.

Cross-country differences in health expenditures can be caused by
differences in the volume of services provided or in the price of these
services. To disentangle this, one may convert expenditures using
nominal exchange rates or exchange rates adjusted for the price level in
a country (purchasing power parity). The purchasing power parity has
been calculated using the general price level in a country (AIC PPPs), or
the price of a basket of health of goods for a specific sector (Health
PPPs), or in a specific care setting (Hospital PPPs). In this paper, using
the ICCONIC data, we construct the PPPs for services used for specific
treatment pathways. Using these PPPs to convert national expenditures,
we were interested in examining: (1) how much of the difference in
yearlong expenditure for these patients across countries is attributed to
price variations across countries? (2) how much of the difference in
expenditure is driven by differences in the volume of care consumed
over the course of a year? (3) how much of the difference in expenditure
is accounted for by different types of care consumed across the care
pathway?, and (4) how different are these estimates when using
different purchasing power parities to convert health expenditures
across countries.

2. Data

Individual patient level data from 2016 to 2017 were obtained from
six countries participating in the ICCONIC collaborative: Canada
(Ontario), France, Germany, Spain (Aragon), Sweden, and the US
(Medicare fee-for-service) (Appendix 1& 2). Across countries, the data
spanned five care components, inpatient hospital care, facility-based
post-acute rehabilitation, primary care MD visits, outpatient specialty
MD visits, and drugs, and included information on patient characteris-
tics, comorbidities, utilization, spending, and outcomes [8]. Data were
obtained for two patient cohorts selected to represent individuals with
high-needs and high-costs, such that they will use care across health
services, and that their costs represent a significant proportion of overall
health spending, see for example Tanke et al., (2019) [9]. The hip
cohort, was selected to represent a frail elder, which was identified as an
individual aged 65+ years with a hospital admission for a hip fracture
(ICD-10 S72.0, S72.1 or S72.2) treated with a hip replacement or
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osteosynthesis/pinning. The CHF cohort was selected to represent a
complex, multi-morbid patient, and was identified as an individual aged
65-90 years admitted to hospital for congestive heart failure (CHF)
(with a main diagnosis of ICD-10 150) with diabetes as a secondary
diagnosis (ICD-10 E11, E12, E13 or E14). As detailed in a previous body
of work, [10,11] the cohort selection process yielded a similar set of
patients for comparison across countries (Appendix 3 & 4).

Using each cohort of patients identified across the countries, the
ICCONIC project examined individual-level information on utilization
and expenditure in each care setting, over a period of 365 days after the
index admission. In some countries, samples payment rates set by spe-
cific payers were used to calculate prices, such as Medicare fee-for-
service data which were used to impute prices for hospitalization and
a specialist visit in the US. Similarly, France used administrative claims
data from the national sickness fund to impute prices for hospitalisations
and specialist visits. This may lead to bias in results for some countries
where these rates significantly differ from other providers, such as the
US where federal payment rates have been shown to differ from nego-
tiated prices in commercial insurance [12]. Detailed information on the
data sources and the representativeness of the datasets are outlined in
Appendices 1 and 2. Routinely collected data linked across care settings
were used to examine the entire care pathway for the two cohorts for
2017, the reference year. A unit price for a hospital inpatient stay, a day
in a rehabilitative facility, a visit to primary care, a visit to a specialist
and unique drugs prescribed was gathered from each country (Table 1).
Information on utilization of each of these services, per country is
detailed in Appendix 5. Prices were estimated for participating countries
in different ways, reflecting different payment models and national cost
accounting methods (Appendix 6). Some countries were able to report
direct spending from incurred costs (those with full costing systems)
while others provided information on reimbursement for specific epi-
sodes (e.g. DRGs) or an unweighted average unit prices. For instance, in
Canada (Ontario), Spain (Aragon), and Sweden, values were mainly set
by allocating expenditures to units of activity/inpatient weighted cases,
whereas negotiated prices or fees/tariffs were the value mainly used by
France, Germany, and the US (Medicare fee-for-service). For drugs, all
countries used the amount paid to the pharmacy, including dispensing
fees. In addition, the inclusion of capital expenditure also varied across
systems: hospital prices did not include payment for capital expenditure
in Germany, Spain (Aragon), Sweden and the US (Medicare
fee-for-service), whereas only capital expenditure for large scale projects
were excluded from prices for Canada (Ontario) and payment for capital
expenditure was partly included for France.

3. Methods

Purchasing Power Parities (PPPs) are used to cover the price of a
basket of goods and services in one currency to the equivalent price for
same basket in another. When PPPs are applied to express expenditure in
a common unit, the results reflect a uniform price level and thus the
expenditure comparison reflects only the differences in the volume of
goods and services consumed across countries. This can allow policy
makers to better determine how much expenditure differences across
countries are the result of differences in price levels or volumes of care.

Currently, the OECD uses Actual Individual Consumption (AIC) PPPs
as the most reliable and up-to-date conversion rates for health expen-
diture [1]. AIC PPPs are designed to capture prices of a basket of goods
and services that households consume, including for example — in
addition to healthcare — food and beverages, transport and culture.
While AIC PPPs can be very useful to compare household income across
countries, there are particular issues one needs to consider when using
them to compare spending on goods and services supplied by
non-market producers such as governments, where prices may be
imperfect signals of market value [13]. To address these challenges in
healthcare, Actual Individual Consumption of Health PPPs or “health
PPPs” have also been used to convert health expenditure for
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Table 1
Expenditures by country.
United Canada France Germany Spain (Aragon) Sweden
States (Ontario)
Hip cohort
Number of patients 21,803 6305 21,957 10,583 1270 4615
Total expenditure in national currency (at US exchange rates) 55,248 47,915 (36,857) 17,583 17,670 13,125 207,912
(19,755) (19,853) (14,747) (24,317)

Unit price at US exchange rates
Inpatient hospital 13,782 12,164 6,659 7,813 7,365 9,142
Facility-based post-acute rehabilitation 545 479 248 163 43 284
Primary care MD visits 244 54 37 36 63 199
Outpatient Specialty MD visits 384 87 129 67 74 327
Drugs 298 133 64 133 135 80
CHF cohort
Number of patients 29,134 9,872 42,849 13,998 1,859 14,764
Total expenditure in national currencies (at US exchange 55,391 42,094 (32,380) 20,395 19,450 12,982 233,835

rates) (22,915) (21,853) (14,586) (27,349)
Unit price at US exchange rates
Inpatient hospital 11,436 9,340 5,509 6,136 4,483 6,560
Facility-based post- acute rehabilitation 525 480 270 170 55 284
Primary care MD visits 237 60 37 34 87 200
Outpatient Specialty MD visits 637 95 159 86 77 369
Drugs 389 173 84 172 118 106

international comparisons. Health PPPs are computed based on a
representative basket of 267 items from the healthcare sector, 198 goods
(of which 159 are pharmaceutical products) and 69 health services [13].
As an example, the price of a 15-20 min visit to a general practitioner
and the price of an intramuscular injection of influenza vaccine by a
nurse are gathered and compared across countries.

Yet, even if specific to health, health PPPs are still based on a
representative sample of the whole health sector, which is not likely to
reflect differences in the prices of the types of goods and services
consumed across care pathways for specific patient groups who will
make use of a distinct set of services. To compare healthcare spending
for distinct patient cohorts across countries, this paper develops and uses
“treatment episode PPPs”. These new PPPs are constructed using in-
formation on prices specific to the treatment episode of the patients
being investigated, allowing one to better understand whether expen-
ditures differ because of variations in prices or in the volumes of care
within and across care settings.

Multilateral PPPs can be computed using different methods. The
method selection is based on base country invariance and transitivity. If
the PPP between any two countries is the same whether computed
directly or indirectly through a third country, then the PPPs are transi-
tive. PPPs are base country invariant if the PPP between any two
countries is the same regardless of the choice of base country. To derive
multilateral treatment episode PPPs that satisfy the property of invari-
ance and transitivity, a set of binary price indexes or parities between
each pair of countries - the partner country and the numeraire or base
country — was computed (see the Appendix 7 for a detailed description).
Item-level price ratios between each pair of countries were first
weighted using the base country’s weights (Laspeyres-type index), and
then weighted again using the partner country’s weights (Paasche-type
index). To maintain symmetry, the geometric mean of the two indices
was computed for every pair of countries in the comparison (Fisher-type
index). The Fisher-type indexes between each pair of countries were
then converted into transitive, invariant multilateral indexes using the
Elteko-Koves-Szulc (EKS) method [14,15]. Those indexes are the treat-
ment episode parities or PPPs.

To examine how much health system expenditure for the patient
cohorts is attributed to price and volume variations, we applied different
PPP indices to the expenditure data obtained for each cohort. Taking the
overall expenditure across all five care settings over the course of 365
days following their index admission, we first standardised the data
using AIC PPPs using the US as the base country. We then compare these
estimates to hospital expenditures standardized using Health PPPs and

the specific-treatment episode PPPs. Each of these indices will convert
expenditures to the uniform price levels as indicated by the respective
baskets of goods and services and allowing the relative comparison of
expenditure to reflect only the difference in the volume of goods and
services consumed. Next, to illustrate more concretely the difference in
prices across countries, we calculated the price levels for each country
by dividing the PPPs by exchange rates. We present this for the general
economy (AIC), the health sector (Health) and each of the treatment
episodes. Finally, to estimate the differences in volumes of care
consumed for each care setting, we divided mean health spending
(expressed in national currencies) for each care setting for the hip and
the CHF cohorts by the treatment episode PPPs that came from this
study.

4. Results

Across the countries in this study, the data included information on
the following number of patients in the hip cohort: 6,305 (Canada,
Ontario), 21,957 (France), 10,583 (Germany), 1,270 (Spain, Aragon),
4,615 (Sweden) and 21,803 (US); and the following number of patients
in the CHF cohort: 9,872 (Canada, Ontario), 42,849 (France), 13,998
(Germany), 1859 (Spain, Aragon)14,764 (Sweden) and 29,134 (US)
(Table 1). Differences in the size of the cohorts of patients in each
country reflect the sizes of the samples of study (see Appendix 2).

4.1. Differences in treatment expenditure across countries over a year in
care

Fig. 1 illustrates the total expenditure across countries over the
course of a year for the Hip Cohort expressed in 2017 US dollars,

60000
55248 5213
50000 48517 45224 A7195 1166
40000 38559 36546
31780 32500
i 30000
3 23782 22717 3101
=1 21875
2228% 19560
20000
10000 I
0
United States Canada Germany France Sweden Spain

m Adjusted for differences in Actual Individual Consumption price levels
Adjusted for differences in Health price levels

Adjusted for differences in Treatment episode price levels

Fig. 1. Total expenditure for a year of care, hip cohort, 2017.
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standardized using the three different PPP indices — AIC, Health and
Treatment Episode - with the US selected as the base country for ease of
interpretation. When we use AIC PPPs to standardize expenditures using
general economy prices, the US patients has the highest expenditure at
$55,248 on average per Hip patient over the course of a year. This is
followed by Canada, who spends $38,955 on average per patient. Spain
spends the least for a year of care, at $19,560 on average.

Using the health and treatment-episode PPPs allows us to stan-
dardize for the differences in health prices across countries, both in the
general healthcare setting but also specifically for the types of goods and
services used to treat the patients in each cohort. The expenditure
standardized using these indices allow us to compare what expenditure
would look like at the same price levels for the different volumes of care
consumed in each country.

Using the health PPPs brings the relative expenditure estimates for
all comparators closer to the US expenditure. This is change is most
pronounced in Canada, Germany and France, and least pronounced in
Sweden and Spain and illustrates how much of the difference in health
expenditures across these countries is accounted for by differences in
price levels in the general health sector, relative to the US. When using
treatment episode PPPs, the expenditure gap between the US and other
countries narrows further, apart from Canada. These changes illustrate
that a large part of the expenditure difference between the US and other
countries has to do with higher prices in the health setting, but even
more so for the treatment for the patients in the hip cohort. Once we
account for the differences in price levels, we can see that volumes of
care consumed are more similar across countries, but are the highest in
the U.S.

Fig. 2 presents the same comparison for the CHF cohort. When we
use AIC PPPs, the US cohort has the highest expenditure at $55,391 on
average per CHF patient over the course of a year. This is followed by
Canada, who spends $34,223 on average per patient. Spain spends the
least for a year of care, at $19,347 on average. As with the hip cohort,
adjusting for prices differences across countries using the health and
treatment-episode PPPs brings other countries total volume of care
consumed closer to the US estimates. As with hip, the changes in the
expenditure difference signal how much prices differ between the gen-
eral economy and the health and episode settings. The results show that
the relative prices on the goods and services required for the treatment
for a patient in the CHF cohort are higher in the US relative to the
comparators than those in the broader health sector. Relative to the
comparators, the US is consuming similar volumes of care for this pa-
tient type, although less than countries such as France.

4.2. Differences in price levels across countries

Table 2 illustrates comparative price levels across countries,
computed using AIC, health and treatment episode PPPs. An index
higher than 100 indicates a higher price level in one country relative to
the US and an index lower than 100 signals a lower price level in one
country relative to the US. Almost all countries showed a comparative
price level lower than the US using any of the price levels. The exception

60000 55391 57001

50000
40000
o
« 30000
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20000
10000
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United States
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45804 43825

37699 34982

26350 26177

France

34223

Canada

25063982 T1637

19347

Germany Sweden Spain

mAdjusted for differences in Actual Individual Consumption price levels
Adjusted for differences in Health price levels

Adjusted for differences in Treatment episode price levels

Fig. 2. Total expenditure for a year of care, congestive heart failure
cohort, 2017.
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to this was Sweden, when using AIC and health comparative price levels.

For France, Germany and Spain, the treatment episode price levels
were approximately 20 percentage points lower than the health price
levels, while for Sweden treatment episode price levels where around 50
percentage points lower that health price levels. For Canada, the treat-
ment episode price level of the hip cohort was 76% of the US price level
as compared to 71% for the health price level. This difference was even
more pronounced when compared to AIC price levels.

4.3. Relative expenditure driven by volume of care across care settings

Fig. 3 illustrates how the relative share of volume by care setting
differed between the two cohorts, across all countries. Across countries,
hospital and post-acute rehabilitation accounted for three-quarters or
more of the volume of care consumed by both hip and CHF cohorts. Yet
facility-based rehabilitation contributed more to higher spending for the
hip cohort as compared to the CHF cohort. The volume of primary and
specialty care consumed by the hip and CHF cohorts represented less
than 10% of the total volume of care in all countries, apart for the US.
The percent share of outpatient drugs was systematically higher for the
CHF cohort as compared to the hip cohort. The US had notably different
resource use patterns for both cohorts. For the hip cohort, the rehabil-
itative care setting accounted for the majority of the volume of care,
surpassing hospital care. For the CHF cohort, the volume of specialist
care consumed by the CHF cohort accounted for 13% of the total.

5. Discussion

Using linked patient level data for two types of complex patients, a
frail older person, and an older person with multimorbidity, from six
countries, we were able to produce detailed comparisons of healthcare
expenditures. When we applied treatment specific PPPs to convert
expenditure across countries, we found that the differences in the vol-
umes of care between countries was smaller as compared to estimates
produced by AIC PPPs or health PPPs. Our results also showed that
higher price levels accounted for the vast difference in total expenditure
in the Medicare fee for service program in the US as compared to other
countries, with US patients having slightly higher volumes of care for
both cohorts, most pronounced for the frail elder. US patients consumed
relatively more healthcare for specific settings, particularly rehabilita-
tion and outpatient care. Finally, the comparison between different PPP
indices suggests that for these complex patients the price difference
between the US and other countries is underestimated when using
health specific or AIC price levels. Taken together these results suggest
higher healthcare expenditures in the US are driven predominantly by
higher price levels, which appear to be higher for high-need high-cost
patients, but also exacerbated by greater volumes of care use in certain
settings such as rehabilitation and outpatient specialty. The results also
show that treatment episode PPPs can provide different and meaningful
insights above economy-wide or sector-wide PPPs, when used in cross-
country comparisons.

Our results have important implications for US policy makers inter-
ested in better identifying areas to reduce inefficiencies and lower health
spending for these complex patient types. First, our results reinforced
previous findings suggesting that one of the main factors driving greater
expenditures in the US are higher price levels. Notably, our sample was
constructed from patients receiving care in the fee for service Medicare
program, where payment rates are known to be lower than the com-
mercial market, suggesting that this effect is underestimated. In addi-
tion, the methods used in this paper show that the difference in price
levels between the US fee for service Medicare patients and the other
countries may be greater for particular high-use patient types. This
paper made use of treatment episode PPPs to produce more comparable
estimates of expenditure across countries than other price indices. These
PPPs are constructed from a basket of specific goods and services
consumed by the set of patients being investigated and thus more
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Table 2
Actual Individual Consumption (AIC), health and treatment episode comparative price levels, 2017, US = 100 * ",
United States Canada (Ontario) France Germany Spain (Aragon) Sweden

Actual Individual Consumption 100 94.8 87.5 84.0 75.8 109.1
Health 100 70.8 61.1 62.8 67.8 105.3
Hip treatment episode 100 76.1 42.1 44.1 40.6 58.4
CHF treatment episode 100 66.3 40.4 43.7 33.5 52.7
# Authors’ analysis of data from the ICCONIC dataset, 2021.
b OECD Health Statistics 2.

Panel A: Hip cohort

United States Canada France Germany Spain Sweden
Level Share Level Share Level Share Level Share Level Share Level Share

Total 55248 48 517 47195 45224 36 546 41662

Hospital 23420 I 42% 28618 N 59% 30109 NN 64% 35923 NNoo, 30 126 NNNE>, 33 045 NENNTo%,

Rehabilitation 25216 I 46% 15906 33% 13 567 I 29% 359110 8% 228 1% 455110 1%

General practicioners 831 | 2% 1019 2% 640 1% 1425 3% 1340 4% 1336 3%

Specialists 2608l 5% 808 | 2% 719/ 2% 1307 3% 15491 4% 10311 2%

Drugs 31641 6% 2166 4% 21601 5% 29771 7% 33030 9% 1700 | 4%

Panel B: CHF cohort

United States Canada France Germany Spain Sweden
Level Share Level Share Level Share Level Share Level Share Level Share

Total 55 391 48 905 57 001 50 327 43 825 51888

Hospital 30877 M s6% 38 170 NN s 46 736 INE>Y, 39343 MNGs%, 34010 NENGs% 41439 INENNE0%

Rehabilitation 10083 18% 36610 7% 36700 6% 952 | 2% 115 0% 24101 5%

General practicioners 1304 2% 778 | 2% 902 2% 1578 3% 2802 6% 2170 4%

Specialists 6946 M 13% 1642] 3% 1165| 2% 27431 5% 19011 4% 2567 5%

Drugs 6181 1% 4654 1 10% 45281 8% 57100 1% 4990 M 1% 33011 6%

Fig. 3. Comparison of the percent share of expenditure by care settings across countries.

representative of the true price levels they are likely to face. By using
these treatment episode PPPs to standardize expenditures across coun-
tries we found a difference in price levels greater than what would be
observed using other price standardization methods that use prices from
the general economy or the health sector as a whole. Finally, as the two
cohorts selected for study reflect high-need high-cost patient types,
these findings are directly relevant for a significant proportion of health
system spending and likely reflective of similar issues applying to other
high-need high-cost patients. Given that these patients use dispropor-
tionate amounts of care to the general population, correcting these in-
efficiencies can have meaningful effects on total health spending.

Our results also suggest that the patients seen by fee for service
Medicare in the US differ with regards to the volumes of care used,
overall and across the care pathway for both cohorts. While other
comparative studies of the US population to other high-income countries
have noted that the US has relatively average utilization across the
board, [2-4] our study of complex patients shows that for these groups
of patients the US utilizes more care, concentrated in certain settings
such as rehabilitative and outpatient specialist care. For both the Hip
and CHF cohorts the volume of inpatient rehabilitative care in the US
makes up considerably more of the total volume than other countries
(46% of total volume for Hip and 18% for CHF). This is around two times
the volume of care provided by Canada and France - the other
high-volume countries for inpatient rehabilitation. In contrast, the US
has the lowest volume of the inpatient hospital care relative to other
countries in the study, both in levels and as a percent share of total
volume. It is possible that more intense use of post-acute services in the
US is related to the higher profit margins for rehabilitation facilities
relative to hospitals (14.3% versus —8.7% in 2019) [16]. Moreover, the
difference in intensity of rehabilitation delivery does not appear to yield
significant benefits to the outcomes of these patients relative to com-
parators, as reported for the same cohorts of patients elsewhere [8].
These results suggest that the provision of rehabilitative care is an area
where potential efficiency gains could be made for the fee for service
Medicare program in the US system, as the extra costs associated with
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this setting do not appear to generate improved outcomes relative to
comparators.

For both cohorts, but most pronounced for the CHF cohort, the US
also has notably higher volumes of specialist care; between 2.5 and 6
times higher than comparator countries. For the CHF cohort specialist
care and represents the largest percent share of total volume in the US
(13%). Less reliance on primary care in the US than in the other coun-
tries in this study may explain the differences observed. Other
comparative and domestic work have suggested that this may be related
to primary care physician supply or differences in gatekeeping across
systems [17]. More work is needed to better understand where the
management of CHF patients occurs across systems to explore whether
other care models are more efficient for treating these patients.

While our results show that US price levels account for more of the
difference in health expenditure than volumes of care, we also find that
this result is sensitive to the type of PPP conversion rate used. When
comparing the US to other countries using AIC or health PPPs we find
that these PPPs underestimate the contribution of price levels and
overestimate the contribution of volumes of care. As PPPs are available
at different levels (economy-wide level, health sector, hospital sector),
our results emphasize importance of using treatment episode PPPs when
disentangling price and volume at cohort level for international
comparisons.

This study makes important contributions to the literature on health
system comparison and determinants of US health system spending.
While several other studies have used a comparative approach to
examine the factors related to health system spending, these have been
done largely at the population level [2-4]. As a result, it is often difficult
to determine the extent to which variations in expenditure are related to
differences in the population characteristics and/or intensity of care
delivered. Our study examines specific patients that are more compa-
rable from one country to another allowing us to be more confident that
the variations we see in spending are indeed attributable to differences
in the volumes of care received and/or price levels. In addition, we draw
further insights about the relative expenditures that correspond to
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different care settings in the different countries, and how much these are
driven by differences in prices of care in that treatment setting versus
volume of care. While other studies have examined the role that factors
such as administrative costs, salaries and drug prices contribute to dif-
ferences in health system expenditures, we are not able to breakdown
expenditure by these components, although they will factor into the
differences in price that we observe across countries and care settings [3,
4,18]. Finally, most comparative health systems work uses existing
standardization methods to convert expenditures to a common unit such
as exchange rates and AIC or health PPPs [19, 20]. In our work, we
constructed treatment episode PPPs using the information on prices
from the different countries, which allows a more precise comparison
and allows us to compare the difference between these approaches. In
particular, treatment episode PPPs better capture price differences in
complex markets such as the US one by focusing on the financing scheme
responsible for payment, and do not make assumptions on the relative
importance of the different areas of spending (e.g. hospitals, pharma-
ceuticals) in the price index computation as the health PPPs approach
does.

Our study has some limitations. First, there are some differences in
the representativeness of data across countries and the types of data
used. This may influence the comparability across certain categories,
and bias some of the results where prices are known to differ for other
payers. For example, in the US, the sample of data represents patients
covered by the Medicare fee-for-service system, these patients may have
different spending patterns than patients covered through commercial
insurance representing both groups under 65 and those enrolled in
Medicare advantage. Second, national coding and cost accounting
practices across countries differ, this in turn may influence the results.
For example, countries with global budgets where prices have been
estimated by dividing expenditure by utilization (a top-down approach)
may have less precise estimates than those with fee-for-service systems.
Third, the expenditure estimates, for the most part, do not capture any
additional household out-of-pocket payments, which are likely to vary
across countries and care settings. Finally, we do not adjust for comor-
bidities, which may influence expenditure and utilization. For example,
if the United States has higher comorbidities for this patient group than
other countries, this may contribute to higher spending. However, as
shown elsewhere, [8] the patients identified for comparison across
countries are very similar in terms of age, sex and number of recorded
comorbidities.

6. Conclusions

Our results comparing expenditures across two high-need high-cost
patient types across countries using treatment episode PPPs show that
when comparing similar types of patients, the US is paying significantly
more for similar levels of care and proportionally more for post-acute
care than other countries. Policy makers interested in improving effi-
ciency in Medicare should examine other care models for rehabilitation
and care management that make more use of home care and primary
care settings, similar to other countries with lower expenditures and
better outcomes.
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