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IMPORTANCE Differences in utilization and costs of end-of-life care among developed

countries are of considerable policy interest.

OBJECTIVE To compare site of death, health care utilization, and hospital expenditures in 7

countries: Belgium, Canada, England, Germany, the Netherlands, Norway, and the United

States.

DESIGN, SETTING, AND PARTICIPANTS Retrospective cohort study using administrative and

registry data from 2010. Participants were decedents older than 65 years who died with

cancer. Secondary analyses included decedents of any age, decedents older than 65 years

with lung cancer, and decedents older than 65 years in the United States and Germany from

2012.

MAIN OUTCOMES ANDMEASURES Deaths in acute care hospitals, 3 inpatientmeasures

(hospitalizations in acute care hospitals, admissions to intensive care units, and emergency

department visits), 1 outpatient measure (chemotherapy episodes), and hospital

expenditures paid by insurers (commercial or governmental) during the 180-day and 30-day

periods before death. Expenditures were derived from country-specific methods for costing

inpatient services.

RESULTS The United States (cohort of decedents aged >65 years, N = 211 816) and the

Netherlands (N = 7216) had the lowest proportion of decedents die in acute care hospitals

(22.2.% and 29.4%, respectively). A higher proportion of decedents died in acute care

hospitals in Belgium (N = 21 054; 51.2%), Canada (N = 20818; 52.1%), England (N = 97099;

41.7%), Germany (N = 24 434; 38.3%), and Norway (N = 6636; 44.7%). In the last 180 days

of life, 40.3% of US decedents had an intensive care unit admission compared with less than

18% in other reporting nations. In the last 180 days of life, mean per capita hospital

expenditures were higher in Canada (US $21 840), Norway (US $19 783), and the United

States (US $18 500), intermediate in Germany (US $16 221) and Belgium (US $15 699), and

lower in the Netherlands (US $10 936) and England (US $9342). Secondary analyses showed

similar results.

CONCLUSIONS AND RELEVANCE Among patients older than 65 years who died with cancer in 7

developed countries in 2010, end-of-life care was more hospital-centric in Belgium, Canada,

England, Germany, and Norway than in the Netherlands or the United States. Hospital

expenditures near the end of life were higher in the United States, Norway, and Canada,

intermediate in Germany and Belgium, and lower in the Netherlands and England. However,

intensive care unit admissions were more than twice as common in the United States as in

other countries.
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D
ifferences in utilization and costs of end-of-life care

amongdevelopedcountries areof considerablepolicy

interest despite scarce data to inform international

comparisons. In the United States, end-of-life care is consid-

ered resource intensive, expensive, and insufficiently atten-

tive to patients’ needs andwishes.1Twodecades ago, thema-

jority of deaths due to terminal illnesswere reported to occur

in the hospital.2 More than a quarter of the Medicare budget,

which pays for the health care of Americans aged 65 years or

older, is devoted to the care of beneficiaries who die in that

year.3,4 Other developed nations spend less than the United

States on health care, a finding some attribute to lower-

intensity care at the end of life.5,6 Simultaneously, irrespec-

tive of nation of origin, there appears to be a disconnect be-

tween patients’ stated preferences for dying at home and

actually dying in the hospital.7-9

Challengeswithend-of-life care arenotnew, andmanyef-

forts have been made to improve care.1,6,10 Yet few research

efforts have directly compared end-of-life care among devel-

oped countries. Limited prior studies have yielded conflict-

ing findings: some suggest that patterns of care amongdevel-

oped countries may not differ11,12; others found considerable

variation in end-of-life care among countries.13

To address an essential knowledge gap in cross-national

end-of-life research, we formed the International Consor-

tium for End-of-Life Research (ICELR). We aimed to conduct

a systematic examination of patterns of care, health care uti-

lization, and expenditures among patients dying in 7 devel-

oped countries. We focused on cancer because it is the sec-

ond leading cause of death, accounting formore than 20% of

deaths inmost developed countries,14 is identifiable in regis-

try or administrative claims data, and is among the most

resource-intensive illnesses.15

Methods

Study Design and Data Sources

We conducted a retrospective observational study of persons

dyingwith cancer in 2010 using administrative claims or reg-

istrydata sets from7developednations,Belgium,Canada,En-

gland, Germany, the Netherlands, Norway, and the United

States (Table 1). Thesenationswere selectedbecause theyhad

diversemodesof health care financing anddelivery andavail-

able high-quality sources of administrative claims and regis-

try data. Investigators in 2 other developed nations were

approached but were unable to provide data.

The researchwas approvedby institutional reviewboards

withwaivers of consent at theUniversity of Pennsylvania and

DartmouthCollege (United States), at SunnybrookHealth Sci-

ences Center (Canada), and through the Regional Commit-

tees forMedical andHealthResearchEthics (Norway). Inother

countries, the research did not require institutional review

board approval because anonymized data was used in Ger-

many (basedon section 75 of theGermanSocial CodeBookV)

andEngland (basedona license to reuseanonymizeddatawith

permission of theHealth and Social Care Information Center;

reference NIC-152151-PD4PG); because the study did not in-

volve an intervention andposthumous anonymizeddatawas

used in the Netherlands (based on guidance from the Central

Committee on Research Involving Human Subjects and the

Dutch Personal Data Protection Act); and because the Inter-

Mutualist Agency (through the Programme Law of December

24, 2002) and the Belgian Cancer Registry (through the Law

of December 13, 2006, article 39) have statutory authority to

undertake the analyses conducted for the study in Belgium

without institutional review board approval.

Identification of DecedentsWith Cancer

The identification of study cohorts followed prior methods

used in each participating country.16-22 We identified dece-

dents between January 1, 2010, and December 31, 2010, who

had a diagnosis of cancer documented within 180 days

before death. In Canada, England, Germany, the Nether-

lands, and the United States, cancers were identified in

administrative data through International Classification of

Diseases, Ninth Revision (ICD-9) or International Statistical

Classification of Diseases and Related Health Problems, Tenth

Revision (ICD-10) diagnosis codes, excluding neoplasms of the

skin.23 In theNetherlands, ICD-9/10 codeswere translated into

diagnosis-treatmentcombinationscapturedwithintheAchmea

Health Database. In Norway, ICD-9/10 codes were translated

into diagnosis related groups captured within the Norwegian

Patient Register. In Belgium, an analogous set of cancerswere

identified fromtheBelgiumCancerRegistry, allowing for iden-

tificationofcorrespondingpersons inthenationalhealthclaims

database of the InterMutualist Agency. The US data set was

restricted to decedents older than 65 years in fee-for-service

Medicare; other data sets covered all ages.

Baseline Characteristics

Baseline characteristics of patients included sex, age, and can-

cerdiagnosis.Patientswithmultiplecancerswereclassified into

mutually exclusive primary cancer diagnoses according to a

hierarchy: lung,hematologic, colon,breast,prostate, andother.

Site of Death, Health Care Utilization,

and Hospital Expenditures

We examined site of death by determining whether dece-

dents died in an acute care hospital.We examinedhealth care

utilization by assessing 3 inpatient measures (hospitaliza-

tions inacute carehospitals, admissions to intensive careunits

[ICUs], and emergency department visits) and 1 outpatient

measure (chemotherapy episodes).24-26

We defined acute care hospitals as hospitals that provide

inpatient care for acutemedical conditionsor surgery, exclud-

ing skillednursing facilities, long-termcare facilities, or reha-

bilitation hospitals. In secondary analyses of site of death in

the United States, where health policies have promoted pa-

tient transfers from acute care hospitals to skilled nursing fa-

cilities, we also examined deaths in skilled nursing facilities

(similardatawerenotavailableorcomparable inothernations).

We defined ICUs within acute care hospitals as special-

izedunits for the purposes of critical carewith ahigh staff-to-

patient ratio, acknowledging heterogeneity among countries

in thedefinition of critical care beds.27We identified other in-
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patient and outpatient measures based on prior methods tai-

lored to each country-specific data set. Data on ICU admis-

sions were not available fromNorway and England, and data

on emergency department visits were not available from the

Netherlands or Norway.

We examined health care expenditures paid by insurers

(commercial or governmental) in each country. To report the

most similarhealthcareexpendituresamongcountries,wecal-

culated health care expenditures associated with acute care

hospital admissions (“hospital expenditures”), excludingout-

patient, hospice, and other indirect medical expenditures.

Country-specific approaches to calculate hospital expendi-

turesaredescribed ineTable 1 in theSupplement. Ineachcoun-

try, hospital expenditures accounted for the largest propor-

tionof totalhealthcareexpendituresandend-of-life carecosts.

In the 6 non-US nations, physician costswere part of hospital

admissions and thus included in hospital expenditures.

In the United States, physician costs associated with hos-

pital admissionswere reimbursed separately fromhospital ad-

missions throughtheMedicarePartBprogram.28ForUSexpen-

ditures,weestimate thatMedicarePart B expendituresduring

theperiodofhospitaladmissionadd11.5%,onaverage,toUShos-

pital expenditures (eFigure in theSupplement).Tocompareex-

penditures, we converted currencies to 2010 US dollars using

Organisation for Economic Co-operation and Development

health-specificpurchasingpowerparityconversions (from2011,

theclosestyearavailable) toaccountfor thedifferenthealthpur-

chasing power of national currencies.29

Observation Periods

We determined health care utilization and hospital expendi-

tures during the 180-day and30-dayperiods beforedeath.We

included hospitalizations and expenditures if the initial date

or date of admission occurredwithin the observation periods

and excluded those that began before but extended into the

observation periods.

Analyses

Wecalculateddescriptive statistics for each country’s sample

and reportunadjusted results, drawing fromthebalance sheet

model for integrating and interpreting evidence.30 Regula-

tory and data restrictions did not allow combining patient-

level observations across national data sets, thereby preclud-

ing adjusted comparisons of outcomes among nations.

Ourprimaryanalysesexamineddatafordecedentsolderthan

65yearswithanycancerdiagnoses.Toevaluatewhetherourfind-

ingsheld fordecedentsofall ages,weanalyzedthe6non-USna-

tions. To evaluate whether our findings held among the most

Table 1. Health Insurance Systems, Hospital Payment Structures, and Data Sources in 7 Developed Nations

Health Insurance
System

Hospital Payment
Structure Data Source Source Description

Population Covered
by Data Source

Belgium Statutory
multipayer
insurance

Global lump sum with
DRG-based hospital
budget and per diem
payments

InterMutualist Agency,
comprising data from all 7
sickness funds mandated by
statutory health insurance; cases
with cancer as identified through
the Belgian Cancer Registry were
selected

Linked registry–
administrative claims data set
for all health-insured persons
in Belgium (health insurance
is mandatory in Belgium)

10.5 million persons
(95% of Belgium’s population
in 2010)

Canada Single public payer
by province

Global, lump-sum
payments

Ontario Health Insurance Plan in
Canada’s most populous province;
linkage via encrypted health
insurance numbers to the
Canadian Institute for Health
Information Discharge Abstracts
Database, the Same Day Surgery,
the National Ambulatory Care
Reporting System database, and
the Registered Persons Database

Linked registry–
administrative claims data set
for all health-insured persons
in Ontario; there are small
differences in cohort
population sizes for
expenditure and
nonexpenditure data because
expenditure cohort size relied
on real-time calculations
reflecting small dynamic
updates in the registered
persons database

All people in Ontario, a
population of 12.9 million
persons in 2011 (38% of the
Canadian population in 2011)

England Single public payer Global, lump-sum
payments combined
with per-patient
payments by DRG

Hospital Episode Statistics linked
to death certificates

Linked registry data set
comprising all hospital
admissions for persons in
England matching a death
registered in England or Wales

All people in England, a
population of 52.6 million
persons in 2010

Germany Statutory
multipayer
insurance

Per-patient payments
by DRG

BARMER GEK, the largest sickness
fund mandated by statutory
health insurance

Administrative claims data set 8.5 million persons in
Germany (10.4% of
Germany's population in
2010)

The
Netherlands

Multipayer private
insurance

Per-patient
diagnosis-treatment
combinations, which
are DRG-like

Achmea, the major health care
insurer, linked to the Hospital
Discharge Register and Cause of
Death Register, provided by
Statistics Netherlands

Linked registry–
administrative claims data set

3.6 million persons in the
Netherlands (22% of the
Netherlands’ population in
2010)

Norway Single public payer Global, lump-sum
payments combined
with per-patient
payments by DRG

Norwegian Patient Register,
comprising data on all hospital
admissions in Norway

Administrative claims data set All people in Norway, a
population of 4.9 million
persons in 2010

United States Public and private
multipayer
insurance

Per-patient payments
by DRG (Medicare)

Centers for Medicare & Medicaid
Services Medicare files

Administrative claims data set 100% of all fee-for-service
Medicare beneficiaries aged
>65 y in the United States

Abbreviation: DRG, diagnosis related group.
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comparablecohorts,wealsoconductedrestrictedanalysesofde-

cedentsolder than65yearswith lungcancer.Thismorehomo-

geneoussamplewasselected tomitigateeffectsofvariablecan-

cerdiagnosesamongdevelopedcountries.Toevaluatewhether

patterns remained consistent over time, we analyzed United

States andGermany, the 2 nations able to provide 2012 data.

Weexamined the intensity anddurationofhealth careuti-

lizationbycalculatingthepercentofdecedentswithanoutcome

of interest (hospitalizations inacute carehospitals, admissions

to ICUs, emergency department visits, or chemotherapy epi-

sodes)andpercapitadays (forselectedmeasures).Forexample,

we calculated the percent of decedentswho died in acute care

hospitalsasthenumberofdecedentswhodiedinacutecarehos-

pitals (numerator)dividedbythetotalnumberofdecedents (de-

nominator). For the 180-dayand30-dayperiods,wecalculated

the percent of decedentswith ICU admission as the total num-

ber of decedents with at least 1 ICU admission (numerator) di-

videdby the total number of decedents (denominator) and the

mean number of ICU days as the total number of ICU days in a

givenperiod (numerator) divided by the total number of dece-

dents (denominator).Ninety-fivepercent confidence intervals

are not provided for proportions because data sets fromall na-

tionswerefull-populationdatasetsratherthanrandomsamples.

For theprimaryanalysesofdecedents older than65years,me-

dian, interquartile range,minimum, andmaximumvalues are

presented in eTable 2 in the Supplement.

Forhospitalexpenditures,wecalculated180-dayand30-day

meanpercapitahospital expendituresand180-dayand30-day

meanhospital expendituresperhospitalday,withstandardde-

viations.Wereasonedthatmeanpercapitahospitalexpenditures

during the2observationperiodswouldbe largelydrivenbyper

capitahospitaldayswhilemeanpercapitahospitalexpenditures

perdaycouldreflectdailycostsanddailyhospital care intensity.

Analyses were conducted for Belgium, Canada, Germany, and

theUnitedStatesusingSAS(variousversions,SASInstitute Inc),

for theNetherlands using SPSS (version 20, IBMSPSS), and for

EnglandandNorwayusingSTATA(variousversions,StataCorp).

Results

Cohort Characteristics

The mean age of decedents was between 78.5 and 79.5 years

for all countries (Table 2). Sex ratios were similar in all coun-

Table 2. Characteristics of Cohorts of Decedents Older Than 65 YearsWith Any Cancer

Characteristics Belgium Canada England Germany The Netherlands Norway United States

Country
statistics
for persons
aged >65 y, No.

National
population,
2010a

1 860 159 4 819 600 8 020 000 16 933 067 2 538 328 670 733 40 267 984

Deaths due
to all cancers,
2010b

21 054 53 467c 97 099 167 406d 30 621e 8387f 396 173g

Decedents
in cohort,
2010, No.b

21 054 20 818h 97 099 24 434 7216 6636 211 816

Female, No. (%) 9665 (45.9) 9722 (46.7) 45 609 (47.0) 12 427 (50.9) 2981 (41.3) 2960 (44.6) 94 697 (44.7)

Age, y

Mean (SD) 78.9 (7.5) 78.8 (7.9) 79.2 (7.6) 79.5 (7.9) 78.7 (7.7) 78.5 (7.6) 79.4 (7.8)

No. (%)

66-74 6383 (30.3) 6745 (32.4) 45 609 (30.5) 7726 (31.6) 2330 (32.3) 2203 (33.2) 65 190 (30.8)

75-84 9411 (44.7) 8723 (41.9) 41 749 (43.0) 9450 (38.7) 3063 (42.4) 2800 (42.2) 87 055 (41.1)

≥85 5259 (25.0) 5350 (25.7) 25 700 (26.5) 7258 (29.7) 1823 (25.3) 1632 (24.6) 59 520 (28.1)

Cancer
diagnoses,
No. (%)

Lung 4063 (19.3) 4622 (22.2) 21 092 (21.7) 3577 (14.6) 1354 (18.8) 1241 (18.7) 44 942 (21.2)

Breast 1369 (6.5) 812 (3.9) 6256 (6.4) 2692 (11.0) 480 (6.7) 358 (5.4) 21 970 (10.4)

Colon 2969 (14.1) 2082 (10.0) 10 298 (10.6) 3630 (14.9) 954 (13.2) 803 (12.1) 20 544 (9.7)

Prostate 1663 (7.9) 1395 (6.7) 8368 (8.6) 2865 (11.7) 697 (9.7) 783 (11.8) 39 312 (18.6)

Hematologic 1347 (6.4) 2394 (11.5) 7796 (8.0) 2732 (11.2) 562 (7.8) 531 (8.0) 28 508 (13.5)

Other 9622 (45.7) 9513 (45.7) 43 299 (44.6) 8938 (36.6) 3169 (43.9) 2913 (43.9) 56 540 (26.7)

a Canada and Norway population as reported by theWorld Bank. England and

the Netherlands population as reported by the Office for National Statistics

(England) and Statistics Netherlands. Belgium and Germany population as

reported by Eurostat. United States population as reported by the US Census

Bureau.

bDeaths due to all cancers are derived from published country resources.

Decedents in cohort are the number of decedents in the data sets used in the

study. Presentation of the 2 statistics offers a sense of what proportion of each

country’s deaths due to all cancers are captured within the analytic data sets.

c Estimatedmortality rates for benign andmalignant cancers in 2010, Statistics

Canada, Canadian Vital Statistics, Death Database.

dAs reported by Statistisches Bundesamt, Mortality Statistics 2010

(Todesursachenstatistik).

e Cause of death as registered at Statistics Netherlands.

f As reported by the Norwegian Cause of Death Registry (includes age >65

years).

gAs reported by the US Census Bureau.

hOntario province, comprising approximately 38% of the Canadian population.
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tries, although Germany had a higher and the Netherlands a

lower proportion of female decedents (Table 2). In all coun-

tries but Germany, the largest proportion of decedents were

diagnosed as having lung cancer. TheUnited States had a dis-

proportionatelyhigh rate of decedentswithprostate cancer.31

Site of Death

In Belgium (cohort of decedents >65 years, N = 21054; death

in acute care hospital, 51.2%), Canada (N = 20818; 52.1%),

England(N = 97099;41.7%),Germany(N = 24434;38.3%),and

Norway (N = 6636;44.7%), ahighproportionofdecedentsdied

in acute care hospitals. In comparison, 29.4%of decedents in

the Netherlands (N = 7216) and 22.2% of decedents in the

UnitedStates (N = 211816)died inacutecarehospitals (Table3).

In the United States, 29.5% of decedents died in acute care

hospitals or skilled nursing facilities.

Inpatient Health Care Utilization

In the last 180 days of life, between 82.6% and 88.7% of de-

cedents were hospitalized in Belgium, Canada, England, and

Norway, while less than 77% were hospitalized in Germany,

theNetherlands, and theUnitedStates (Table3). In the last 180

days, the United States had the fewest mean per capita hos-

pital days (10.7 [SD, 14.0] days)whileBelgium (mean, 27.7 [SD,

27.4] days) and Norway (mean, 24.8 [SD, 12.8] days) had the

highest mean per capita hospital days. Germany (mean, 21.7

[SD, 25.0] days), Canada (mean, 19.0 [SD, 21.5] days), En-

gland (mean, 18.3 [SD,20.7]days), and theNetherlands (mean,

17.8 [SD, 24.9]days)had intermediateper capitahospital days.

Despite having the second lowest hospitalization rate,

40.3%ofUScancerdecedentshadan ICUadmission in the last

180days comparedwith less than 18%inother reportingcoun-

tries (Table 3). Similarly, the mean per capita ICU days in the

last 180 days of life in the United States was 3.6 days, while it

was less than 1.5 days in other reporting countries.

In the last 30days of life, England, Belgium,Canada,Nor-

way, and theUnited States had intermediate rates of hospital-

ization (ranging from49.0%to62.6%),whileGermany (44.8%)

and the Netherlands (43.2%) had lower hospitalization rates

(Table3).Belgiumhadahighermeanpercapitanumberofhos-

pitaldays (10.6 [SD, 10.4]days),while those inGermany (mean,

5.0 [SD, 7.4] days), England (mean, 5.0 [SD, 7.4] days), and the

United States (mean, 5.0 [SD, 8.4] days) were lower. How-

ever, in the last 30 days of life, 27.2% of US decedents had an

ICU admission while 11.0% of decedents or less did in other

reporting countries. Similarly,USdecedentshadameanof 2.0

(SD, 5.5) ICU days compared with less than 1.0 for other re-

porting countries (Table 3). England and Norway did not

report ICU utilization.

Chemotherapy Utilization

In the last 180 days of life, 38.7% in the United States, 33.0%

of patients in Belgium, 29.1% in Canada, and 28.2% in Ger-

many received chemotherapy at least once,while the ratewas

23.7% inNorwayand 18.1% in theNetherlands (Table 3). In the

last 30daysof life, Belgium (12.7%),UnitedStates (10.6%), the

Netherlands (10.6%),Germany (10.5%), andCanada (8.8%)had

higher chemotherapy utilization while Norway (4.8%) had

lower chemotherapy utilization (Table 3). England did not re-

port chemotherapy utilization.

Hospital Expenditures

In the last 180 days of life, mean per capita hospital expendi-

tureswerehigher inCanada (US$21840),Norway (US$19783),

and the United States (US $18500) (Table 3). Mean per capita

hospital expenditures were intermediate in Germany (US

$16 221) and Belgium (US $15 699) and lower in the Nether-

lands and England (US $10936 and $9352, respectively). How-

ever, mean hospital expenditures per day were highest in the

UnitedStates(US$1729), intermediate inCanada(US$1149),Nor-

way (US$1064), andGermany (US$748) and lower in theNeth-

erlands (US $614), Belgium (US $567), and England (US $510).

TheFigure showssiteofdeathandhospital expenditures in the

last 180 days of life for decedents older than 65 years.

In the last 30days of life,meanper capita hospital expen-

ditureswerehighest inCanada (US $10273), theUnited States

(US $8126), and Norway (US $6625), intermediate in Belgium

(US $5840) and Germany (US $4382), and lower in the Neth-

erlands (US$3680) andEngland (US$3160).Meanhospital ex-

penditures per daywere highest in Canada (US $1712) and the

United States (US $1625), intermediate in Norway (US $946)

andGermany (US $876), and lower in England (US $632), Bel-

gium (US $551), and the Netherlands (US $497).

Physician expenditures were included in non-US hospi-

tal expenditures but were excluded from US hospital expen-

ditures. If Medicare Part B expenditures, which include phy-

sician costs,were included inUShospital expendituresduring

the period of hospital admissions, we estimate that US hospi-

tal expenditures could be an average of 11.5% higher (eFigure

in the Supplement).

Analysis of Decedents of Any Age

We conducted similar analyses of decedents of any age from

the 6 non-US countries (Belgium, Canada, England, Ger-

many, the Netherlands, and Norway) that could report find-

ingsunrestrictedbyage.Thecomparativepatterns inacutecare

hospital deaths, hospitalization rates, ICU rates, expendi-

tures, andotheroutcomeswereconsistentwithanalysesofde-

cedents older than 65 years (Table 4). Specifically, in Bel-

gium,Canada,England,Germany,andNorway,between41.4%

and 54.1% of decedents died in acute care hospitals. Con-

versely, in the Netherlands, 29.4% died in acute care hospi-

tals. In the last 180 days of life, between 82.1% and 89.3% of

decedentswerehospitalized inBelgium,Canada,England,and

Norway,while less than78%werehospitalized inGermanyand

the Netherlands. In the last 180 days of life, mean per capita

hospital expenditureswerehigher inCanada (US $23 333) and

Norway (US $22005). Mean per capita hospital expenditures

were intermediate in Germany (US $18414) and Belgium (US

$17 022) and lower in the Netherlands (US $11 640) and

England (US $10033).

Analysis of Decedents Older Than 65 Years

With Lung Cancer

To validate the general results in a more homogeneous co-

hort of patients, we conducted a subset analysis on lung can-
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Table 3. Health Care Utilization and Hospital Expenditures for Decedents Older Than 65 YearsWith Any Cancer in 7 Developed Nations

Belgium Canada England Germany The Netherlands Norway United States

Decedents in cohort,
2010, No.

21 054 20 818 97 099 24 434 7216 6636 211 816

Deaths in acute care
hospitals, No. (%)

10 780 (51.2) 10 846 (52.1) 40 514 (41.7)a 9369 (38.3) 2125 (29.4) 2966 (44.7) 47 087 (22.2)b

Last 180 Days of Life

Inpatient health care
utilization

Hospitalization in acute
care hospital, No. (%)

18 675 (88.7) 18 132 (87.1) 80 283 (82.7) 17 078 (69.9) 5524 (76.5) 5481 (82.6) 158 227 (74.7)

Per capita hospital
admissions, mean (SD)

2.0 (1.5) 1.6 (1.2) 1.7 (1.5) 1.7 (1.8) 1.6 (1.9) 3.1 (1.8) 1.6 (1.5)

Per capita hospital
days, mean (SD)

27.7 (27.4) 19.0 (21.5) 18.3 (20.7) 21.7 (25.0) 17.8 (24.9) 24.8 (12.8) 10.7 (14.0)

≥1 ICU admission,
No. (%)

3684 (17.5) 3164 (15.2) 2014 (8.2) 737 (10.2) 85 362 (40.3)

Per capita ICU days,
mean (SD)

1.3 (5.7) 1.2 (5.1) 0.6 (4.1) 0.7 (3.7) 3.6 (8.4)

ED visit, No. (%) 13 580 (64.5) 18 341 (88.1) 76 121 (78.4) 11 426 (46.8) 156 532 (73.9)

Per capita ED visits,
mean (SD)

1.0 (1.0) 2.3 (2.1) 1.4 (1.2) 0.7 (1.0) 1.7 (1.7)

Outpatient health care
utilization

≥1 Chemotherapy
episode, No. (%)

6948 (33.0) 6058 (29.1) 6899 (28.2) 1303 (18.1) 1572 (23.7) 81 973 (38.7)

Health expenditures
(using 2011
health-specific purchasing
power parity conversion)

Per capita hospital
expenditures, 2010,
mean (SD), US $

15 699 (15 255) 21 840 (26 480) 9342 (9216) 16 221 (24 740) 10 936 (13 137) 19 783 (15 849) 18 500 (26 983)

Hospital expenditures
per hospital day, 2010,
mean, US $

567 1149 510 748 614 1064 1729

Last 30 Days of Life

Inpatient health care
utilization

Hospitalization in acute
care hospital, No. (%)

10 864 (51.6) 12 532 (60.2) 47 619 (49.0) 10 945 (44.8) 3115 (43.2) 4153 (62.6) 110 296 (52.1)

Per capita hospital
admissions, mean (SD)

0.7 (0.6) 0.7 (0.7) 0.6 (0.7) 0.5 (0.6) 0.6 (0.9) 1.0 (1.0) 0.7 (0.8)

Per capita hospital
days, mean (SD)

10.6 (10.4) 6.0 (7.7) 5.0 (7.4) 5.0 (7.4) 7.4 (11.9) 7.0 (9.0) 5.0 (8.4)

≥1 ICU admission,
No. (%)

2316 (11.0) 2040 (9.8) 864 (3.5) 508 (7.0) 66 643 (27.2)

Per capita ICU days,
mean (SD)

0.8 (3.3) 0.6 (2.4) 0.2 (1.3) 0.4 (2.4) 2.0 (5.5)

ED visit, No. (%) 7537 (35.8) 11 991 (57.6) 44 557 (45.9) 6278 (25.7) 98 071 (46.3)

Per capita ED visits,
mean (SD)

0.4 (0.6) 0.8 (0.9) 0.5 (0.6) 0.3 (0.5) 0.6 (0.7)

Outpatient health care
utilization

≥1 Chemotherapy
episode, No. (%)

2674 (12.7) 1832 (8.8) 2555 (10.5) 768 (10.6) 319 (4.8) 22 516 (10.6)

Health expenditures
(using 2011
health-specific purchasing
power parity conversion)

Per capita hospital
expenditures 2010,
mean (SD), US $

5840 (6204) 10 273 (12 734) 3160 (4237) 4382 (9034) 3680 (7089) 6625 (6154) 8126 (14 243)

Hospital expenditures
per hospital day, 2010,
mean, US $

551 1712 632 876 497 946 1625

Abbreviations: ED, emergency department; ICU, intensive care unit.

a Includes deaths in acute care, primary, and private hospitals. The National End of Life Care Intelligence Network estimates that 95% of hospital deaths in England

occur in acute care hospitals.

b In the United States, 29.5% of patients died in acute care hospitals or skilled nursing facilities.
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cer decedents older than 65 years from the 6 countries that

could identify them, Canada, England, Germany, the Nether-

lands, Norway, and the United States. The comparative pat-

terns in acute care hospital deaths, hospitalization rates, ICU

rates, expenditures, andother outcomeswere consistentwith

other analyses (Table 5).

Analysis of Decedents Older Than 65 Years in 2012

To examine temporal patterns, we analyzed decedents older

than65years from the2 countries that couldprovidemore re-

cent data, Germany and the United States. In these 2 nations,

thecomparativepatternswerealsoconsistentwithotheranaly-

ses (Table 6).

Discussion

This is the first international comparative study to our knowl-

edge of site of death, health care utilization, and hospital ex-

penditures at theendof life.All 7nationshadhigh ratesofhos-

pital admissions and hospital days near the end of life. The

UnitedStateshad the lowestproportionofdecedentswithcan-

cer dying in acute care hospitals. Norway and England had

higher ratesof in-hospitaldeaths,hospitaladmissions,andhos-

pital days, and Norway had among the highest hospital ex-

pendituresbutEnglandhadamong the lowest.We foundsimi-

lar patterns in the larger cohort of decedents of any age and

themorehomogeneouscohortofdecedentsolder than65years

with lung cancer, suggesting that thedifferences observedare

likely drivenmore by end-of-life care practices and organiza-

tionrather thandifferences incohort identification.Fourpoints

are worth emphasizing.

First, 3 broad patterns of end-of-life care emerged in the

7 countries we examined (Figure). Decedents in Belgium,

Canada, Germany, and Norway received more hospital-

centric care with correspondingly high expenditures for hos-

pitalizations, where hospital-centric implies higher rates of

death in acute care hospitals and othermeasures of inpatient

utilization.End-of-life care inEnglandwashospital-centricbut

at a lower cost. Decedents in the United States and the Neth-

erlands received care in acute care hospitals less often and for

fewerdays, althoughhospital expendituresnear theendof life

in the United States were higher (commensurate with expen-

ditures in Canada and Norway), while hospital expenditures

in the Netherlands were lower. However, even among na-

tions with lower rates of deaths in acute care hospitals, 4 in

10 decedents with cancer were admitted to acute care

hospitals for an average of 5 days in the last 30 days of life.

Second, theUnitedStateshad the lowestproportionofpa-

tients dying in thehospital. Only 22.5%ofUSdecedents older

than 65 years with cancer died in acute care hospitals (29.5%

died in acute carehospitals or skillednursing facilities). Death

in US acute care hospitals has declined considerably,32,33 and

in 2010, death in the hospital was half of most other coun-

tries studied. The Netherlands also had lower acute care hos-

pital deaths, consistent with explicit policies in the Nether-

lands thatpromote theprovisionofgeneralist-ledpalliativeand

home care.34 Dying in the hospital is often viewed nega-

tively; surveys consistently suggest that people would like to

be at homeamong family and lovedoneswhen theydie.7,35,36

Thisdifferencemayreflectdifferences in infrastructureand

the cost of hospital-based care. Deaths not occurring in acute

care hospitals may occur at other health care facilities rather

than at home, such as skilled nursing facilities.32 The United

States also has more than 5300 hospices, and two-thirds of

themprovidehome-basedcare.37 Inaddition, theUnitedStates

had a higher per-day hospital cost compared with other de-

veloped countries. The economic pressure to find alterna-

tives tohospitalizationnear the endof lifemaybe less inother

countries, and national health care systemsmay have under-

developed end-of-life alternatives to hospitalization like hos-

pice, home, and palliative care. Nonetheless, the Nether-

landswasdistinguishedby lowerhospital utilization rates and

lower hospital expenditures, suggesting that economic pres-

sures may be only 1 contributing factor to promoting

nonhospital end-of-life care alternatives.

The lower rates of acute care hospital admissions, length

ofstay,and in-hospitaldeaths in theUnitedStatesandtheNeth-

erlands suggest that end-of-life care can evolve to reflect pa-

tient preferences and goals about site of death irrespective of

health system (Table 1).1,10,32,35 In the early 1980s, more than

70% of US cancer patients died in hospital.33 Over the last 30

years, recognitionofpreferencesforhome-basedend-of-lifecare

and patients’ rights to refuse medical interventions and eco-

nomicpressures to lower end-of-life costs andexpandhospice

use have all played an important role in advancing end-of-life

care.1,35,38 Yet excessive utilization of high-intensity care near

theendof life, particularly in theUnitedStates relative toother

developed countries, underscores the need for continued

progress to improve end-of-life care practices.

Figure. Hospital Expenditures in the Last 180Days of Life for Patients

Older Than 65 Years DyingWith Cancer in Acute Care Hospitals

in 7 Developed Nations
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Physician costs associated with hospital admissions are included in mean

hospital expenditures reported for the 6 non-US nations. United States

expenditures shown are an underestimate because physician costs are not

included; in the United States, it is estimated that Medicare Part B, which

includes physician costs, adds an average of 11.5% in expenditures to mean

hospital expenditures. Error bars indicate 95% confidence intervals.

a Using 2011 health-specific purchasing power parity conversion.
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Table 4. Health Care Utilization and Hospital Expenditures for Decedents of Any AgeWith Any Cancer in 6 Developed Nations

Belgium Canada England Germany The Netherlands Norway

Country statistics, No.

National population, 2010a 10 895 586 34 005 274 52 600 000 81 802 257 16 615 394 4 889 252

Deaths due to all cancers, 2010 27 325 76 200b 129 117 218 889c 43 516d 11 036e

Decedents in cohort, 2010, No. 27 325 28 102f 129 117 30 277 9520 11 036

Female, No. (%) 11 012 (40.3) 13 124 (46.7) 61 150 (47.4) 15 572 (51.4) 4077 (42.8) 5065 (45.9)

Age, mean (SD) 73.3 (12.7) 72.6 (13.2) 73.4 (12.9) 75 (12.1) 73.0 (12.9) 72.3 (13.0)

Deaths in acute care hospitals,
No. (%)

14 100 (51.6) 15 203 (54.1) 53 423 (41.4)g 12 567 (41.5) 2797 (29.4) 5054 (45.8)

Last 180 Days of Life

Inpatient health care utilization

Hospitalization in acute care
hospital, No. (%)

24 401 (89.3) 24 589 (87.5) 108 421 (84.0) 22 336 (73.8) 7371 (77.4) 9061 (82.1)

Per capita hospital admissions,
mean (SD)

2.0 (1.6) 1.6 (1.3) 1.9 (1.6) 1.9 (1.9) 1.7 (2.0) 3.4 (2.4)

Per capita hospital days,
mean (SD)

28.2 (27.7) 19.4 (22.0) 18.5 (20.9) 23.7 (26.0) 18.2 (25.7) 27.4 (23.8)

≥1 ICU admission, No. (%) 4891 (17.9) 4609 (16.4) 2720 (9.0) 978 (10.3)

Per capita ICU days, mean (SD) 1.4 (6.0) 1.3 (5.3) 0.6 (4.3) 0.7 (3.8)

ED visit, No. (%) 17 625 (64.5) 24 814 (88.3) 102 597 (79.5) 15 005 (49.6)

Per capita ED visits, mean (SD) 1.0 (1.1) 2.4 (2.2) 1.5 (1.3) 0.8 (1.0)

Outpatient health care utilization

≥1 Chemotherapy episode,
No. (%)

11 203 (41.0) 8178 (29.1) 10 606 (35.0) 2370 (24.9) 2682 (24.3)

Health expenditures (using 2011
health-specific purchasing power
parity conversion)

Per capita hospital expenditures,
2010, mean (SD), US $

17 022 (17 642) 23 333 (28 922) 10 033 (9858) 18 414 (28 673) 11 640 (14 398) 22 005 (20 920)

Hospital expenditures
per hospital day, 2010,
mean, US $

604 1203 542 777 640 803

Last 30 Days of Life

Inpatient health care utilization

Hospitalization in acute care
hospital, No. (%)

14 455 (52.9) 16 917 (60.2) 65 616 (50.8) 14 468 (47.8) 3155 (43.7) 7052 (63.9)

Per capita hospital admissions,
mean (SD)

0.6 (0.7) 0.7 (0.7) 0.6 (0.7) 0.6 (0.7) 0.6 (0.9) 1.1 (1.0)

Per capita hospital days,
mean (SD)

10.7 (10.3) 6.0 (7.7) 5.1 (7.4) 5.4 (7.6) 7.3 (11.9) 7.5 (9.6)

≥1 ICU admission, No. (%) 3060 (11.2) 2754 (9.8) 1138 (3.8) 665 (7.0)

Per capita ICU days, mean (SD) 0.8 (3.4) 0.6 (2.4) 0.2 (1.3) 0.4 (2.4)

ED visit, No. (%) 9755 (35.7) 16 187 (57.6) 60 936 (47.2) 8318 (27.5)

Per capita ED visits, mean (SD) 0.4 (0.6) 0.8 (0.9) 0.6 (0.7) 0.3 (0.5)

Outpatient health care utilization

≥1 Chemotherapy episode,
No. (%)

4372 (16.0) 2473 (8.8) 4018 (13.3) 1404 (14.7) 662 (6.0)

Health expenditures (using 2011
health-specific purchasing power
parity conversion)

Per capita hospital expenditures
2010, mean (SD), US $

6206 (6929) 10 843 (13 710) 3326 (4394) 4766 (9653) 3646 (7227) 6934 (6842)

Hospital expenditures per
hospital day, 2010, mean, US $

580 1807 652 883 499 925

Abbreviations: ED, emergency department; ICU, intensive care unit.

a Belgium, Canada, Germany, the Netherlands, and Norway total populations as

reported by theWorld Bank. England total population as reported by the

Office for National Statistics.

bEstimatedmortality rates for all cancers in 2010, Canadian Cancer Society.

c Statistisches Bundesamt. Mortality Statistics 2010 (Todesursachenstatistik).

dCause of death as registered at Statistics Netherlands.

eDeaths due to cancer as reported by the cancer registry of Norway.

f Ontario province sample, comprising approximately 39% of the Canadian

population.

g Includes deaths in acute care, primary, and private hospitals. The National End

of Life Care Intelligence Network estimates that 95% of hospital deaths in

England occur in acute care hospitals.
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Third, the United States was prominent in its use of ex-

pensive, resource-intense services at the endof life.While the

United States had a comparatively low rate of hospital deaths

andhospitalizations and shorter hospital stays, 40%of all de-

cedentswere admitted to the ICU in the last 180days and27%

in the last 30 days of life, more than twice the rate of other

countries. Days spent in the ICU in theUnited Stateswere also

more than twice the corresponding numbers in other coun-

tries. Thesehigh rates of ICUuse extended to themorehomo-

geneous cohort of lung cancer patients older than 65 years.

Similarly, the United States had higher rates of chemo-

therapy use at the end of life, second only to Belgium.

Table 5. Health Care Utilization and Hospital Expenditures for Decedents Older Than 65 YearsWith Lung Cancer in 6 Developed Nationsa

Canada England Germany The Netherlands Norway United States

Decedents in cohort, 2010, No. 4467 21 092 3577 1354 1400 44 942

Female, No. (%) 2015 (45.1) 9262 (43.9) 1361 (38.0) 394 (29.1) 594 (42.4) 21 707 (48.3)

Age, mean (SD) 77.4 (7.2) 77.7 (7.1) 76.3 (6.9) 75.9 (6.7) 76.3 (7.2) 76.7 (6.9)

Deaths in acute care hospitals,
No. (%)

2417 (54.1) 8988 (42.6)b 1611 (45.0) 400 (29.5) 651 (46.5) 9078 (20.2)

Last 180 Days of Life

Inpatient health care utilization

Hospitalization in acute care
hospital, No. (%)

3922 (87.8) 17 491 (82.9) 3120 (87.2) 110 (81.2) 1179 (84.2) 32 628 (72.6)

Per capita hospital admissions,
mean (SD)

1.5 (1.1) 1.6 (1.3) 2.3 (1.9) 1.8 (2.0) 3.2 (2.1) 1.5 (1.5)

Per capita hospital days,
mean (SD)

17.2 (19.8) 16.3 (17.9) 27.0 (24.0) 18.0 (23.9) 26.2 (19.5) 9.6 (12.3)

≥1 ICU admission, No. (%) 612 (13.7) 288 (8.1) 96 (7.1) 17 213 (38.3)

Per capita ICU days, mean (SD) 1.1 (5.2) 0.4 (3.0) 0.4 (2.3) 3.2 (7.8)

ED visit, No. (%) 4065 (91.0) 16 926 (80.2) 2051 (57.3) 32 763 (72.9)

Per capita ED visits, mean (SD) 2.3 (1.9) 1.4 (1.2) 0.9 (1.0) 1.6 (1.7)

Outpatient health care utilization

≥1 Chemotherapy episode,
No. (%)

880 (19.7) 1491 (41.7) 376 (27.8) 427 (30.5) 19 685 (43.8)

Health expenditures (using 2011
health-specific purchasing power
parity conversion)

Per capita hospital expenditures,
2010, mean (SD), US $

19 076 (23 597) 8502 (7955) 18 423 (21 000) 10 685 (11 089) 19 369 (14 461) 15 815 (22 616)

Hospital expenditures
per hospital day, 2010,
mean, US $

1109 522 682 594 739 1647

Last 30 Days of Life

Inpatient health care utilization

Hospitalization in acute care
hospital, No. (%)

2743 (61.4) 10 841 (51.4) 2086 (58.3) 613 (45.3) 920 (65.7) 22 111 (49.2)

Per capita hospital admissions,
mean (SD)

0.7 (0.7) 0.6 (0.7) 0.7 (0.7) 0.6 (0.9) 1.1 (1.0) 0.6 (0.8)

Per capita hospital days,
mean (SD)

5.9 (7.4) 5.1 (7.4) 6.7 (8.0) 7.6 (11.5) 7.6 (8.2) 4.3 (7.3)

≥1 ICU admission, No. (%) 380 (8.5) 135 (3.8) 57 (4.2) 11 191 (24.9)

Per capita ICU days, mean (SD) 0.5 (2.1) 0.1 (1.2) 0.3 (1.9) 1.7 (4.9)

ED visit, No. (%) 2761 (61.8) 10 403 (49.3) 1181 (33.0) 20 179 (44.9)

Per capita ED visits, mean (SD) 0.9 (0.9) 0.6 (0.7) 0.4 (0.5) 0.6 (0.7)

Outpatient health care utilization

≥1 Chemotherapy episode,
No. (%)

264 (5.9) 601 (16.8) 222 (16.4) 80 (5.7) 5438 (12.1)

Health expenditures (using 2011
health-specific purchasing power
parity conversion)

Per capita hospital expenditures,
2010, mean (SD), US $

7434 (10 967) 3239 (4118) 5274 (9147) 3121 (6200) 6320 (5157) 6915 (12 147)

Hospital expenditures
per hospital day, 2010,
mean, US $

1559 635 787 411 831 1608

Abbreviations: ED, emergency department; ICU, intensive care unit.

a Belgiumwas not included in the analysis of lung cancer decedents because

regulatory restrictions allowed only analyses of decedents with any cancer

rather than with specific cancers.

b Includes deaths in acute care, primary, and private hospitals. The National End

of Life Care Intelligence Network estimates that 95% of hospital deaths in

England occur in acute care hospitals.
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Fourth, this study collected awidevariety of data ondece-

dents across 7 developed countries. Cross-national compari-

sons are rare because of the difficulties in identifying consis-

tent cohorts and collecting comparable data on utilization and

costs.Wewereable tomitigate these challengesby focusingon

cancer decedents, validating findings from the general co-

horts on amorehomogeneous cohort of patients older than65

yearswith lung cancer, and examining a limited but important

set of measures of health care utilization that are available in

claims data, such as hospitalizations and ICU admissions.

This study has limitations. First, we identified decedents

dying with cancer rather than dying of cancer. This differen-

tial may reduce cancer severity in the United States because

of a higher incidence of prostate cancer cases31 and may bias

US health care utilization and costs downward. However, the

analysis of patients older than65yearswith lung cancer iden-

tified patterns consistent with those for the entire cancer co-

hort. This subset analysis restricted to a homogeneous pa-

tient population supports the internal validity of our findings.

Second, eachcountryuseddisparatedata sources thatmay

notbeentirelycomparable;moreover, thedatasources forsome

countries are samples that may not be representative of their

populations.Thus,ourfindingsarehypothesisgeneratingandnot

definitive.Third,healthandend-of-lifecarepaymentpoliciesand

financing differ among the nations and cohorts examined, and

theUScohortwasrestrictedtodecedents infee-for-serviceMedi-

care.Moreover,whilewerestrictedourdefinitionofexpenditures

to those associatedwith acute care hospital admissions, inevi-

tably thereweredifferences inhowhospital expenditureswere

accountedforandintheexpendituresassociatedwithsimilar in-

patient services.39For example,UShospital expenditureswere

anunderestimate in comparisonwith the6non-USnations be-

causeUShospital expenditures excludephysician costs;wees-

timatethatMedicarePartB,whichincludesphysiciancosts,adds

11.5%inexpenditures,onaverage, tooverallhealthexpenditures

related tohospital admissions. Fourth, this studydoesnot pro-

videcomparative insights intononhospitalhealthcareorexpen-

ditures.Fifth,wewereunableto identifycomparabledataacross

countries regarding use of hospice or palliative care services or

admission toother care facilities like skillednursing facilitiesor

nursinghomes. Sixth, thedata sources useddidnot allowus to

evaluate differences in quality of care or patient-reported out-

comes. Our findings and the limitations highlight the need for

greatercross-nationalcomparisonsofend-of-lifecareusingpro-

spectively designed quality and costmetrics.

Conclusions

Amongpatients older than65 yearswhodiedwith cancer in 7

developed countries in 2010, end-of-life care was more hos-

pital-centric inBelgium,Canada, England,Germany, andNor-

way than in theNetherlands or theUnited States.Hospital ex-

pendituresnear theendof lifewerehigher in theUnitedStates,

Norway, and Canada, intermediate in Germany and Belgium,

and lower in the Netherlands and England. However, ICU ad-

missionsweremore than twiceascommon in theUnitedStates

as in other countries.

Table 6. Health Care Utilization and Hospital Expenditures for Decedents

Older Than 65 YearsWith Any Cancer in 2 Developed Nations

Germany United States

Country statistics, No.

National population, 2012 16 547 548 43 145 000

Deaths due to all cancers,
2012

169 047 403 497

Decedents in cohort, 2012, No. 25 756 213 793

Female, No. (%) 13 063 (50.7) 95 761 (44.8)

Age, mean (SD) 80.0 (7.8) 79.4 (7.9)

Deaths in acute care hospitals,
No. (%)

9323 (36.2) 44 734 (20.9)a

Last 180 Days of Life

Inpatient health care utilization

Hospitalization in acute care
hospital, No. (%)

17 683 (68.7) 158 686 (74.2)

Per capita hospital
admissions, mean (SD)

1.7 (1.8) 1.6 (1.5)

Per capita hospital days,
mean (SD)

21.1 (24.8) 10.2 (13.5)

≥1 ICU admission, No. (%) 88 777 (41.5)

Per capita ICU days,
mean (SD)

3.6 (8.3)

ED visit, No. (%) 12 263 (47.6) 163 435 (76.4)

Per capita ED visits,
mean (SD)

0.8 (1.0) 1.8 (1.7)

Outpatient health care
utilization

≥1 Chemotherapy episode,
No. (%)

6849 (26.6) 82 360 (38.5)

Health expenditures (using
2011 health-specific
purchasing power parity
conversion)

Per capita hospital
expenditures, 2012,
mean (SD), US $

16 717 (25 999) 18 744 (27 624)

Hospital expenditures
per hospital day, 2012,
mean, US $

792 1832

Last 30 Days of Life

Inpatient health care utilization

Hospitalization in acute care
hospital, No. (%)

10 988 (42.7) 109 473 (51.2)

Per capita hospital
admissions, mean (SD)

0.5 (0.6) 0.7 (0.7)

Per capita hospital days,
mean (SD)

4.8 (7.3) 4.7 (7.9)

≥1 ICU admission, No. (%) 59 319 (27.7)

Per capita ICU days,
mean (SD)

1.9 (5.3)

ED visit, No. (%) 6773 (26.3) 102 844 (48.1)

Per capita ED visits,
mean (SD)

0.3 (0.5) 0.6 (0.8)

Outpatient health care
utilization

≥1 Chemotherapy episode,
No. (%)

2368 (9.2) 22 960 (10.7)

Health expenditures (using
2011 health-specific
purchasing power parity
conversion)

Per capita hospital
expenditures, 2012,
mean (SD), US $

4537 (9626) 8156 (14 256)

Hospital expenditures
per hospital day, 2012,
mean, US $

945 1735

Abbreviations: ED, emergency department; ICU, intensive care unit.

a In the United States, 26.8% of patients died in acute care hospitals or skilled

nursing facilities.
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