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Abstract

Background: There has been an increase in observational studies using health administrative data to examine the nature, quality, and
costs of care at life’s end, particularly in cancer care.

Aim: To synthesize retrospective observational studies on resource utilization and/or costs at the end of life in cancer patients. We
also examine the methods and outcomes of studies assessing the quality of end-of-life care.

Design: A systematic review according to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) and
AMSTAR (A Measurement Tool to Assess Systematic Reviews) methodology.

Data sources: We searched MEDLINE, Embase, CINAHL, and York Centre for Research and Dissemination (1990-2011).
Independent reviewers screened abstracts of 14,424 articles, and 835 full-text manuscripts were further reviewed. Inclusion criteria
were English-language; at least one resource utilization or cost outcome in adult cancer decedents with solid tumors; outcomes
derived from health administrative data; and an exclusive end-of-life focus.

Results: We reviewed 78 studies examining end-of-life care in over 3.7 million cancer decedents; 33 were published since 2008. We
observed exponential increases in service use and costs as death approached; hospital services being the main cost driver. Palliative
services were relatively underutilized and associated with lower expenditures than hospital-based care. The |5 studies using quality
indicators demonstrated that up to 38% of patients receive chemotherapy or life-sustaining treatments in the last month of life and up
to 66% do not receive hospice/palliative services.

Conclusion: Observational studies using health administrative data have the potential to drive evidence-based palliative care practice
and policy. Further development of quality care markers will enhance benchmarking activities across health care jurisdictions,
providers, and patient populations.
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What is already known about the topic?

e Relative to the evidence base supporting clinical decision making at the time of a cancer diagnosis, there is limited under-
standing about what constitutes quality end-of-life care.

e Observational studies have been important drivers of evidence-based palliative care practice and policy and in identifying
research priorities.
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What this paper adds?

Implications for practice, theory, or policy

There has been increasing interest in using observational research to understand the nature, quality,and costs of end-of-life
cancer care.

There has been an increase in observational studies assessing the nature and extent of resource utilization and associated
costs at the end-of-life in adult cancer patients; 76 of the 78 included studies were published since 2000.

Data from over 3.7 million cancer decedents from jurisdictions around the world revealed consistent patterns of care, with
resource use and costs increasing exponentially but palliative services being relatively underutilized at the end-of-life.

A number of researchers (15 studies) moved beyond quantification of end-of-life care toward use of validated indicators to
assess the quality and appropriateness of end-of-life cancer care.

We found a distinct lack of harmonization of research methods with hundreds of different outcomes being used to measure
the quality of end-of-life care, none of which could provide direct insight into the “consumer” or “patient and/or carer”
perception of end-of-life care.

The conclusions of our review highlight that patient-centered data is crucial if we are to move toward optimizing end-of-life

care globally.

Introduction

There has been an unprecedented increase in the number
of cancer cases around the globe, and improved treatments
have resulted in higher rates of survival than ever before.!-2
In this context, the importance of understanding treatment
patterns, outcomes, and health system impact of cancer
cannot be underestimated. The burden of cancer on health
systems is growing and becoming a major item of expendi-
ture in developed countries.? Previous research suggests
that the year following diagnosis and last year of life are
the most resource- and cost-intensive periods in cancer
treatment delivery.* The end-of-life period is of particular
interest, given the high volume of care and speculation
about the quality of care provided, something that has
wide-reaching clinical and economic consequences.?>¢ To
date, there has not been a comprehensive analysis of obser-
vational studies focusing on resource utilization and costs
in cancer patients at life’s end.

Observational research using health administrative data
provides a unique opportunity to examine end-of-life pat-
terns of care in large populations of cancer patients. Data
sources are improving continually, with timely access to
accurate person-level linked health data allowing research-
ers and health policy agencies to understand the impact of
patient-, disease-, and health system-related factors on
resource utilization and costs.” The use of existing data
(such as billing claims linked with cancer registry data)
facilitates the creation of decedent cohorts that provide a
comprehensive picture of cancer treatment. These data sets
are more cost-effective and broader in scope than primary
data collections, generally undertaken in small numbers of
highly selected settings and patients.® A more challenging
issue, however, is how these large data sets can or should
be used to explore the quality and appropriateness of can-
cer care. Defining quality and appropriateness of care is

complex across all areas of medicine, and end-of-life can-
cer care is no exception.”!? Quality end-of-life cancer care
is generally defined as reducing or withdrawing ineffective
treatment (e.g. diagnostic or curative therapies) and
increasing utilization of evidence-based palliative therapy
while also reflecting patient preferences.!!-12

The aim of this systematic review is to assess the nature
and extent of resource utilization and associated costs
toward the end-of-life in adult cancer patients. Furthermore,
we will examine the methods used and outcomes of studies
assessing the quality and appropriateness of end-of-life
care. Our review was limited to retrospective observa-
tional studies using health administrative data published
over a 20-year period that focused exclusively on an end-
of-life period.

Methods

Study identification

We searched MEDLINE, PreMEDLINE, Embase,
CINAHL, and York Centre for Reviews and Dissemination
databases (York CRD includes Database of Abstracts of
Reviews of Effects, Health Technology Assessment, and
National Health Service Economic Evaluation data-
bases). We restricted the search to journal articles pub-
lished between 1990 and 2011 (up to week 51) to coincide
with the growing availability of administrative data sets.
We combined keywords and subject headings to identify
resource utilization or costs (health resources, patient
care, health expenditures) in cancer patients (neoplasms,
cancer care facilities) at the end of life (palliative care,
terminal care) (Appendix 1). We excluded government
reports, editorials, opinion pieces, conference abstracts,
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or review papers identified in our search. During the
study identification process, we noted several important
systematic reviews focused on palliative care, and in par-
ticular quality indicators of care.!3-1¢ Our review builds
on this previous work and provides a synthesis of the lit-
erature specific to cancer care research using administra-
tive health data sets.

Studies eligible for review

We included English-language journal articles reporting at
least one resource utilization or cost outcome in cancer
patients at the end-of-life that satisfied the following
criteria:

e Study population: included adult decedents with
solid tumors. Studies not specifying the minimum
age of the cohort were included if authors stated the
focus was adult cancer patients.

e Data sources: resource utilization and/or cost esti-
mates were derived from administrative database(s).
That is, data collected by third-party payers such as
governments (e.g. Medicare, USA) and health
insurance companies primarily for payment
purposes.

o End-of-life focus: the study focused exclusively on
an end-of-life or palliative period as stated by the
authors. Studies examining end-of-life care and
other stages of care (e.g. diagnosis, post-surgery)
were out of scope.

Study identification occurred in the following three
stages: (1) Screening titles and abstracts of studies identi-
fied in the literature search; (2) Screening full-text articles
considered potentially relevant. Pairs of independent
reviewers (A.K.D, B.B., or JJM.L.) used a tool based on our
eligibility criteria (i.e. study population, data sources, and
end-of-life focus); a third reviewer (S.P.) arbitrated when
consensus was not reached (10% of articles); (3) Screening
back-references to detect potential papers not identified
through our search strategy. We screened back-references
of all included articles, review articles, and manuscripts
excluded from the review as they did not focus solely end-
of-life care (i.e. articles that compared resource utilization
and/or costs across all phases of cancer care or from diag-
nosis through to terminal care; a full list of these articles is
available upon request from study authors).

Data extraction

Articles meeting our eligibility criteria underwent compre-
hensive data extraction by two independent reviewers
(J.M.L. and B.B.); a third rater (S.P.) reviewed 30% of arti-
cles. We extracted the following data from included
studies:

1. Study characteristics: first author, year of publica-
tion, journal, study year(s), funding source, objec-
tives, and setting.

2. Cohort characteristics: number of cohorts (details
of any comparison groups), cohort size(s), inclu-
sion/exclusion criteria, data source used to identify
cancer patients, and cancer type(s).

3. End-of-life period: if different periods were used
across outcome measures (e.g. last 12 months of
life for hospice and last 2 weeks of life for chemo-
therapy), we recorded the longest period and noted
other periods as sub-analyses.

4. Resource utilization: study periods, data set names,
and aspects of resource utilization and/or costs
examined. Resource utilization was classified into
the following categories: diagnostic/tests/labora-
tory; physician visits; hospital admissions; emer-
gency department visits; intensive care unit (ICU)
use; medications (including chemotherapy); sur-
gery; palliative care services (e.g. hospice, com-
munity care), and other.

5. Cost data sets and perspective: payer (e.g. govern-
ment), provider (hospital), or patient.

6. Main outcome measures and study conclusions:
relating to resource utilization/costs at the end-of-
life in cancer patients based on administrative
health data. Some studies reported outcome meas-
ures outside this scope (not reported in our
review).

7. Comprehensiveness of reporting: we assessed
studies according to 10 key items from the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines:!”
background/rationale, objectives, setting, partici-
pants, variables, data sources, study size, descrip-
tive data, main results, and study funding (items 2,
3,5,6-8, 10, 14, 16, 22).

Analysis and reporting

Our review 1is consistent with the AMSTAR (A
Measurement Tool to Assess Systematic Reviews)!® and
PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses)?’ reporting criteria. Due to
heterogeneity in study methodology and outcomes, we
could not use traditional meta-analytic approaches to com-
bine individual study results. Instead, we describe key
study features and provide a qualitative analysis of com-
mon themes across included studies.

We also calculated the recency of studies, defined as the
time between the last year of the study period and publica-
tion year. Each manuscript is reported separately.

Finally, we also analyzed separately studies using indi-
cators of end-of-life care: we report rates across these
indicators.
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Records identified from database search
(N =18,357)
-Medline/PreMEDLINE (n=7911)
-Embase (n=5728)
-CINAHL (n=3896)
-York CRD (n=418)
-Back references (n=404)

o Duplicates removed

v

Screened titles and abstracts for
potentially relevant articles
(n =14,424)

(n=3933)

Articles excluded based on titles and

v

Potentially relevant articles retrieved for
further evaluation
(n=835)
Database search (n = 532)
Back references (n = 303)

> abstracts
(n=13,589)

Studies excluded
(n=757)

-Review/editorial/conference abstract (n
=85)
- Not resource utilisation or costs in cancer
patients (n= 263)
-Not secondary health data (n=202)
-Not exclusively end-of-life (n=207)*

v

Articles included in systematic review
(n=78)
Database search (n=63)
Back references (n=15)

v

Figure |. Process of study inclusion in the systematic review.
CRD: Centre for Reviews and Dissemination.

*In total, 39 studies examined end-of-life care in addition to other stages of care (e.g. from diagnosis, post-surgery); the remaining |68 studies did

not examine end-of-life care.

Results
Studies identified

We screened the titles and abstracts of 14,424 articles and
reviewed 835 full-text manuscripts, 78 of which were
included in the review; 15 of the 78 were identified through
back-reference searches (Figure 1).

Study characteristics

In total, 71 studies examined resource utilization alone or
in combination with costs,!8-2226-91 and 7 studies explored
costs only.”28 Only 2 studies were published prior to

2000, and the volume of publications grew steadily, with
the largest number being published in the period 2008—
2011. The median time between publication year and the
last year of the study period was 5 years (range 1-10
years). The majority of studies were from the North
American setting (55 studies) and funded by government
grants (60 studies) (Table 1).

Classification of the end-of-life period

Our systematic review focused on studies with a defined
“end-of-life” or “palliative period.” The most common
periods were the last 6 or 12 months of life (49 studies); 10
of these studies included a sub-analysis of shorter
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Table I. Characteristics of included studies.

Table 2. Methodological features of included studies.

All studies (%) (n = 78)

All studies(%) (n = 78)

Study focus
Resource utilization 52 (66.7)
Costs 7 (9.0)
Resource utilization and costs 19 (24.4)
Publication year
<2000 2 (2.6)
2000-2003 19 (24.4)
2004-2007 24 (30.8)
2008-2011 33 (42.3)
Study setting
Asia 8(10.3)
Australia 5(6.4)
North America 55 (70.5)
Europe 10 (12.8)

Recency (lag between last observation year and
publication year)

-2 years 2 (2.6)
3-5 years 40 (51.3)
>5 years 35 (44.9)
Not reported 1 (1.3)
Study funding
Public grants 60 (76.9)
Industry 3(3.8)
Other? 3(3.8)
Not reported 12 (15.4)

2Other: charitable organization, health insurance fund, consumer
advocacy group.

time-periods such as the last month or last 2 weeks of life.
The end-of-life period used across studies ranged from 3
days to 3 years (Table 2).

Cohort characteristics

Cancer diagnoses. Study populations consisted of dece-
dents, mostly with any cancer diagnosis (54 studies), cat-
egorized according to International Classification of
Disease (ICD) codes. Cancer diagnoses were identified
primarily in cancer registries (32 studies), administrative
health claims (17), death certificates (10), health insurance
databases (4), or a combination of sources (15 studies).
Most studies (50) included only decedents whose cause of
death was cancer; two studies included both decedents
who died from cancer or with cancer (but from a non-can-
cer cause of death). A total of 26 studies did not specify
cause of death (Table 2).

Age, sex, and other comorbidities. Studies tended to focus on
adult populations aged 65 years and over. The majority of
studies included both sexes (73 studies), 4 focused on sex-
specific cancers, and 4 had cohorts primarily or exclu-
sively of men (veterans’ populations). A total of 32 studies
reported measures or indices of comorbid conditions for
their cohort(s).

Minimum age for inclusion (years)

Any age 6(7.7)
16-20 21 (26.9)
65-70 30 (38.5)
Other 3 (3.8)
Not reported 18 (23.1)
End-of-life period
<I month 9 (11.5)
3 months I (1.3)
5 months I (1.3)
6 months 20 (25.6)
9 months 2 (2.6)
12 months 29 (37.2)
>12 months 3(3.8)
Variable? I (14.1)
Not reported 2 (2.6)
Cancer types
Any 54 (69.2)
| 12 (15.4)
2 4 (5.1)
34 8(10.3)
Resource utilization/costs
Single aspect of resource use 30 (38.5)
Multiple aspects of resource use 41 (52.6)
Costs only 7 (9.0)
Comparison group
None 46 (59.0)
Cancer 15(19.2)
Non-cancer 17 (21.8)

2End-of-life period was variable, for example, time from an event such
as hospice enroliment, until death.

Comparison groups. In total, 17 studies compared out-
comes in a cancer cohort to a patient cohort with non-
cancer medical conditions or causes of death (e.g. heart
disease, chronic obstructive pulmonary disorder). Another
15 (focusing exclusively on cancer patients) compared
patients receiving different patterns of cancer care or based
on factors such as place of death, race, health insurance
status, or country of residence (e.g. United States vs
Canada).

Cohort sizes. The sum of cancer cohorts included in our
study exceeds 3.7 million cancer decedents. There was
large variability in the size of the cancer cohorts (median
9427, range 89-388,511) and non-cancer cohorts (median
7037; range 325-180,190).

Comprehensiveness of reporting

All studies reported background/rationale, objectives, and
key results. All reported setting (country) but a number of
US studies (9) did not report the states from which data were
collected. All studies reported eligibility criteria; however,
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Table 3. Aspects of resource use examined across included studies.

Aspect of resource utilization examined n References

Diagnostics/tests | 26

Physician visits 23 2648

Hospital admissions 38 20,21,26-32,34-37,41—-46,48-66

Intensive care unit visit 22 20,21,26-29,46,50-52,55,57,64-72

Emergency department visit 21 21,26,28,34,38,41,42,46,49,50,52,54,57,6 1 ,64-69,73,74
Chemotherapy 17 20,21,26,30,31,38,42,46,51,52,57,65-69,91

Non-cancer prescription drugs? 12 27-32,46,64,75-78

Palliative services (including hospice) 32 18-20,22,28,29,33-36,43—47,52,57,58,64-66,70,77,79-87
Surgery | 51

Other® 26 22,26,28-32,34-39,41,43—45,47,51,55,57,65,77,88-90

2ncludes five studies examining only opioids.246:6475.77

bOther included palliative radiotherapy, skilled nursing, home-care services, and specific life-sustaining treatments such as cardiopulmonary resuscita-

tion or mechanical ventilation.

the details ranged from very brief (e.g. died in 1996) to
highly specific criteria including the stage of cancer, health
insurance status, and place of residence (Appendix 2). The
majority of studies described cohort sizes and data sources,
2 did not report the size of the cancer cohort, 3 did not name
the data source for identifying cancer diagnosis, and 3 did
not report the data source for resource use/costs. All studies
provided some data on the age of the study population (e.g.
percentage of cohort within each age group) but reporting
was heterogeneous; 42 did not report any descriptive statis-
tics (mean/standard deviation or median/range), and 18 did
not state the minimum age for inclusion. Most studies
reported sex (73 studies), and 32 studies reported the comor-
bidity profile of the study cohorts. A total of 12 studies did
not report the funding source.

Outcomes and summary of study
findings

The following section summarizes the methods, main out-
comes, and study findings by study focus.

Resource utilization (n = 71 studies)

In all, 71 studies reported outcome measures relating to
resource utilization, 30 of which examined only one aspect
of resource use. The most common outcomes involved
hospital use: hospital admissions (38 studies), ICU use (22
studies), and emergency department attendances (21 stud-
ies). Palliative services (32 studies) and physician visits
(23 studies) were also frequently reported. A number of
studies examined medication use: 17 examined chemo-
therapy and 12 examined other prescription drugs (5 of
which focused exclusively on opioids) (Table 3 and
Appendix 2).

Study periods. The median study period was 5 years (range
1-16 years).

Data sets. In total, 66 studies used administrative health
data maintained by government agencies including claims
data and veterans’ health administration databases. The
most common databases were from the United States—
Medicare (Centers for Medicare & Medicaid Services, 11
studies) and Surveillance, Epidemiology, and End Results
(SEER)-Medicare (15 studies)—and provincial Canadian
databases (20 studies).

Outcome measures. Studies focusing on one aspect of
resource use (30 studies) tended to detail a range of differ-
ent metrics (e.g. hospital admissions—number of admis-
sions; length of stay; opioids—number of prescriptions or
patients receiving opioids). The exception was studies
examining the uptake of palliative care programs such as
hospice that usually reported enrollment rates alone. A
total of 41 studies examined multiple aspects of resource
use, and these studies reported numerous outcome meas-
ures ranging from two aspects of resource use to a compre-
hensive analysis including inpatient, outpatient, and
community care.

Indicators of care. In total, 15 studies examined resource
utilization in terms of “quality” indicators of end-of-life
care, all of which were published since 2003 (Table 4).
With the exception of 3 studies from Taiwan, all were from
the North American setting (5 Canada; 7 United States).
These studies used large cancer cohorts (median 22,818;
range 2040-260,090) and only one study compared cancer
with a non-cancer condition—heart failure.®* Many studies
selected indicators similar to those used in the seminal
study by Earle and colleagues,’? but few studies reported
the same combination of indicators. Importantly, the major-
ity of indicators were focused on the care delivered during
the last month of life or less. Indicators were generally
termed “aggressive” (12 studies) or palliative care markers
(11 studies); 8 studies reported a combination of indicator
types. The variability in definitions of “aggressive” and
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Table 4. Summary of included studies using indicators of “aggressive” or palliative care: rates represent the lowest to highest
proportion of study populations receiving end-of-life care markers.
Indicator of end-of-life care Rates (%)? References
Marker of “aggressive” care
Chemotherapy
Last 14 days® 1-19 21,38,46,52,67-69
Last 30 days 10-38 20,57,65
New regimen last 30 days 1-6 46,52
Toxicity 46 46
None last 6 months of life 63 42
Emergency department visits
Last 14 days 27-37 38,67,68
>| visit last 30 days 7-19 21,46,52,57,65,69
>| visit last 30 days 39 64
No visit last 6 months 58 42
Hospital admissions
Last 7 days 16 46
Last 30 days 45-64 20,64
>| admission last 30 days 8-33 21,46,57,65
>14 days of last 30 days in hospital 11-58 52,57,65
Only | hospitalization last 6 months 47 42
<20% last 6 months spent in hospital 72 42
Intensive care unit admissions
Last 14 days 5-6 67,68
Last 30 days 3-19 8,20,21,46,57,69
Life-sustaining treatments
CPR last 30 days 7-12 57,65
Intubation last 30 days 17-27 57,65
Mechanical ventilation last 30 days 19-33 57,65
Marker of palliative care
Hospice enrollment
<3 days before death (late enroliment) 11-36 46,52,57,64,65,84
<7 days before death (late enroliment) 19-23 83,19
Last 30 days 36 20
No enroliment last 30 days 66 46
Enrollment duration >2 months (appropriate enroliment) 6-29 83,19
Last year of life 15—-19 57,65
“Prior to death” 51-57 20,64
>|80 days before death (inappropriate enroliment) 6-8 83
Opioids
Outpatient prescription short- or long-acting last 30 days 25 46
Outpatient prescription short- or long-acting last 60 days 46 64
Other
Physician house call last 14 days 25-28 38
Community follow-up last 6 months 16 42
GP follow-up last 6 months 18 42
Home care last 6 months 21-78 38,42

CPR: cardiopulmonary resuscitation; GP: general practitioner.
2Based on average rates of use in cancer cohort (if reported).

bTime periods were used interchangeably for the purposes of synthesis across studies: 30 days = 4 weeks and | month; 14 days = 2 weeks.

“palliative” care across the studies is demonstrated by use
of 25 different indicators for the five most commonly
examined services (chemotherapy, emergency department
visits, hospital admission, ICU use, and hospice). Com-
monly used “aggressive” or “intensive” indicators included

intensive care or emergency department visits, inpatient
hospital admissions, chemotherapy, and life-sustaining
treatments close to death. Palliative indicators focused
commonly on hospice care, pain relief (opioids), and pri-
mary and community care at the end-of-life. Not
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surprisingly, no study used indicators directly reflecting
“consumer” or “patient and/or carer” perceptions of care.

Main findings. Despite the heterogeneity in cohorts and
outcome measures, a number of findings were common
across studies. First, regardless of the outcome, resource
utilization increased sharply as death approached, particu-
larly in the last 3 months of life. Second, resource use
reduced with increasing age. Finally, palliative services
such as hospice care were often reported as underutilized
but when used were usually associated with reduced
resource utilization (in particular, reductions in “aggres-
sive” therapies and hospitalizations).

The uptake of services varied on the basis of
sex,2021.53727985.86.88.90 marital status,2%? ethnicity,!8-20
comorbidity burden,5471:88 insurance status,-82:8387 and
geographical location.?!?? In particular, those in rural loca-
tions received fewer palliative services and were more
likely to visit the emergency department or be admitted to
hospital close to death.20-21.61 In the US setting, minority
populations such as Asian Americans were less likely to
access hospice care compared with white Americans.!8:1?
Being married was associated with greater use of pallia-
tive services such as hospice.??32 Furthermore, women
were reported as more likely to enroll in palliative care
services20:79:85.86 and less likely to receive “aggressive” ser-
vices compared with men,?!-7288 with some exceptions.33%
Fee-for-service (FFS) coverage was associated with poorer
quality and more “aggressive” care than Managed Care
Organization (MCO), Health Maintenance Organization
(HMO), or Veterans insurance.?$2:33.87 A consistent find-
ing was that patients with FFS coverage accessed hospice
care less frequently or closer to death compared with man-
aged care enrollees.82:8387 Higher comorbidity burden was
consistently associated with greater resource use.’*7!-88
Finally, cancer type was associated with resource
use30:72.75:89.90 byt there were no consistent patterns.

In relation to quality indicator studies (Table 4), not only
was the nature of markers heterogeneous but so were the
rates of use. One of the most common indicators of “aggres-
sive” care was chemotherapy delivery close to death;
between 1% and 19% of cancer decedents received chemo-
therapy in the last 14 days of life and between 10% and 38%
received chemotherapy in the last 30 days of life. Similarly,
hospice enrollment was highly variable across studies, with
between 15% and 57% of decedents enrolling in hospice
prior to death and 11%—-36% of hospice users being enrolled
close to death (i.e. within 7 or 3 days of death). This varia-
bility most likely reflects cohort differences and/or cross-
jurisdictional differences in end-of-life service delivery.

Costs of end-of-life care (n = 26 studies)

All 26 studies reported costs from a payer perspective
(Appendix 2). Most studies (15) were from the United

States, with the remaining studies from Europe (6), Asia
(2), Canada (2), and Australia (1). All studies reported the
costs associated with resource utilization, but seven did
not present resource utilization data.

Study periods. The median study period was 2.8 years
(range 1.1-11).

Data sets. Studies used government or health insurance
databases, most commonly Medicare claims and health-
care financing files.

Outcome measures. Common outcome measures were
overall expenditures and expenditure by service type or
month before death.

Main findings. Costs increased sharply as death approached.
Furthermore, in studies examining expenditures by service
type, hospital admissions accounted for a greater propor-
tion of costs than other services.3!:3336.78 The reduction in
costs by age were driven by reduced utilization of hospital
services (including ICU)?%:70%4 or a focus on palliative care
services as opposed to “aggressive” treatments in elderly
populations.®®-63 Additionally, there was an association
between comorbidity burden and higher expenditures at
the end-of-life.%s

Discussion

The increasing availability of routinely collected health
data has enhanced opportunities to conduct whole-popula-
tion observational studies across the full spectrum of can-
cer care. Our systematic review details all studies published
over a 20-year period that made use of linked health
administrative data to characterize and quantify health
resource use and health system costs incurred for the care
of cancer patients approaching life’s end. The studies in
our review are heterogeneous in nature; however, their key
messages are remarkably similar. Furthermore, the prac-
tice patterns detailed in this work have important clinical,
policy, and fiscal implications. In particular, the outcomes
generated by these studies provide opportunities for
“benchmarking” current care practices, particularly across
similar institutions or jurisdictions, and facilitate opportu-
nities for subsequent studies to explore questions relating
to quality care.

The studies in this review highlight the prolific use and
extensive range of therapeutic options available to cancer
patients during the end-of-life period and the health sys-
tem impact of this care. Not surprisingly, emergency
department visits, hospital visits, and, in particular, ICU
admissions were the key drivers of resource use and
expenditures. In contrast, we observed that palliative care
and hospice services remain underutilized, and when
used, these services were associated with reductions in
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health expenditure and “aggressive” end-of-life treatment
compared to hospital-based pathways.

Many factors were important determinants of the pat-
terns of end-of-life care, suggesting there may be common
barriers to effective palliative treatments for end-of-life
care across the several jurisdictions covered in this review.
For instance, there were notable disparities in access to
palliative care in minority populations, patients living in
rural settings, and patients with FFS insurance cover-
age.!8-22 Furthermore, elderly decedents received fewer
healthcare services (palliative and “aggressive” treat-
ments) across the board compared with younger decedents.
The reasons for these systematic findings warrant further
investigation and raise fundamental questions about what
constitutes appropriate or quality care in the end-of-life
setting for different patient populations.®

Consistent with concerns about unnecessary medical
interventions at the end-of-life and the importance of qual-
ity care, a number of studies in our review moved beyond
simple quantification and used indicators or markers of the
quality of care. The indicators were highly explicit and
focused almost exclusively on care received in the last
month of life. Moreover, no study reported any “patient-
reported outcomes of care”—likely because these data are
not routinely collected in health administrative data sets.
While the data from these studies highlight that in many
settings a substantial proportion of patients encounter
interventions such as curative chemotherapy or life-
sustaining treatments close to death, interpretation of these
findings is challenging. Indeed, health professionals and
consumers alike have identified problematic aspects of
several commonly used end-of-life indicators identified in
this review, including chemotherapy, hospital and pallia-
tive care services.!% Specifically, patient preferences and
availability of local resources have been deemed crucial in
determining whether indicators reflect quality care.!00-102
For instance, chemotherapy close to death may reflect
patient, family, or community preferences as opposed to
inappropriate decisions made by treating clinicians (par-
ticularly in younger cancer patients). Similarly, extensive
use of hospital services might signal best available care in
a community with limited hospice or home-care palliative
services.!00:101 Clearly, there is need for continued devel-
opment of quality end-of-life indicators if they are to drive
evidence-based clinical care and policy making.!%3

The next frontier in this research domain is further
refinement and validation of markers of the quality of care.
Importantly, validated markers could enhance the assess-
ment of quality of care within and across healthcare juris-
dictions, providers, and specific patient populations, and
over time. At a minimum, this process could take place at
the health jurisdiction level but it is highly desirable for
minimum data sets, indicator development, and applica-
tion to be harmonized across jurisdictions. There would be
considerable merit in engaging a range of key stakeholders

including clinicians, policy makers, and patients across
international boundaries in an effort to standardize bench-
marking initiatives.®* One example of this is the global
atlas of palliative care at the end-of-life co-produced by
the Worldwide Palliative Care Alliance and World Health
Organization, which is the first report on the need and
availability of palliative care globally.!® This atlas pro-
vides a baseline against which to measure improvements
in the access and quality of end-of-life care and demon-
strates significant disparities in access to care internation-
ally, with the majority of adults in need of palliative care
living in low- and middle-income countries. This publica-
tion is an extremely valuable tool and demonstrates that
jurisdiction-specific projects focusing on patient outcomes
and indicator development are also necessary to drive
quality improvement.!4.16.104

From a methodological perspective, our results high-
light the inherent challenges of using routinely collected
health data for observational research. For instance, the
significant lag between study end dates and year of publi-
cation and the restriction of cohorts to those eligible for
subsidized healthcare within a sole jurisdiction are com-
mon barriers to rapid and generalizable research reflective
of current practice. The last decade has seen significant
improvements in access to comprehensive linked second-
ary health data for research and this will continue to
improve. Implementing more streamlined data access and
approval mechanisms will result in more timely publica-
tion of quality, whole-of-population evidence that has
greater potential to underpin contemporary clinical and
policy decision making.

Study limitations

We noted a high level of variability in reporting and termi-
nology, a significant challenge for both identifying and
synthesizing this body of work. We call for improved con-
sistency in terminology which is likely to result in more
specific flags to identify studies of this kind. It is unrealis-
tic for researchers, clinicians, and policy makers to review
more than 14,000 abstracts to identify fewer than 100 stud-
ies in this field, with no guarantee of capturing all relevant
literature.!%> Our approach for identifying potential studies
included scanning hundreds of back-references. Despite
our comprehensive methods, it is difficult to ascertain how
many studies we did not include in this review. Additionally,
limiting our search strategy to English-language articles
and excluding grey literature may have resulted in under-
representation of research from regions outside North
America, including Scandinavian countries that hold
incredibly rich linked administrative health data sources.
Moreover, the absence of consistent reporting on basic
cohort characteristics such as age and study eligibility cri-
teria, including cause of death, is highly problematic.
Routine publishing on features of study populations and
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the nuances of various health systems is paramount for the
benefits of using indicators for benchmarking across
healthcare settings to be realized. This is likely to improve
with the increased scrutiny by high-quality journals that
publish observational studies. !¢

One of the unique features of this body of research is the
use of the retrospective decedent design.®107.198 The strength
of'this approach is efficiency in identifying relevant patients
to examine resource use and costs within a specified end-
of-life period. However, there have been strong arguments
that designs of this nature “should be laid to rest” as they do
not reflect an accurate portrait of all patients living with
advanced disease.!? Notably, these studies do not include
patients who survived or benefited from “aggressive” treat-
ments. It has been argued that population-based cohort
designs following patients with advanced life-limiting dis-
ease prospectively, after a sentinel event such as the diag-
nosis of metastatic cancer, offer a more accurate
representation of disease trajectories.!? Importantly, the
two studies in our review incorporating both retrospective
and prospective designs identified similar patterns of
resource use*® and associated costs.”® Nevertheless, key
stakeholders need to be mindful of the strengths and limita-
tions of each design in terms of contribution of research to
the evidence base informing practice and policy.

Concluding remarks

The studies in this review add value to a very complex area
of medical care. Further progress will be made with
increasing use of comprehensive linked data sets, particu-
larly in relation to understanding disease and health system
drivers of end-of-life treatment pathways and further
development and validation of markers used to evaluate
service delivery and quality care. Analyses of population-
level health service delivery data clearly contribute greatly
to our understanding of service utilization, patterns of care,
and health costs across jurisdictions. However, there
remain many unknowns that should be addressed using a
range of study designs and data sources. Importantly, there
is a need for research that explores the effectiveness of
care delivery in relation to patient preferences, how vari-
ous approaches to care impact on quality of life, and indi-
cators that could be developed using health administrative
data sets to truly reflect stakeholders’ perceptions of the
quality of care.!'-114 Thus, the challenge remains to
explore and identify data for collection in health adminis-
trative data sets that will complement existing patterns and
costs of care data and shed light on the patient perspec-
tive—one that is pivotal to implementing system-level
improvements for the care of those living with cancer and
other terminal illnesses.!%
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Appendix |

Complete search strategy for Ovid MEDLINE
Ovid MEDLINE search strategy (1990 to 27 October 2011):

1. “Costs and cost analysis”/
2. Cost of illness/
3. Health care costs/
4. Health expenditures/
5. Drug costs/
6. Employer health costs/
7. Cost control/
8. Hospital costs/
9. Hospital charges/
10. Health resources/
11. Resource utilisation.mp.
12.  Resource utilization.mp.
13.  Home care services/
14. Emergency medical services/
15. Emergency service, hospital/
16. Patient care/
17.  Critical care/
18. Episode of care/
19. Hospitalization/
20. Length of stay/
21. Patient admission/
22. Long-term care/
23. Nursing care/
24. Home nursing/
25. Respite care/
26. Primary care nursing/
27. Palliative care/
28. Terminal care/
29. Cancer care facilities/
30. Hospices/

31. Or/1-30

32. (ecor sn or ut).fs.
33. 31and32

34. Exp neoplasms/
35. 33 and 34

36. Limit 35 to yr = “1990-2011”
37. (letter or editorial).mp.

38. 36 not37
39. Exp animals/not humans.sh.
40. 38not39

41. Limit 40 to English language
42. Remove duplicates from 41
43. Limit 42 to “all adult”

This search strategy formed the basis of search strategies for Pre MEDLINE, Embase, CINAHL, and York CRD; these
search strategies are available from the authors upon request.
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