
RESEARCH BRIEF

Long-Term Trends in Medicare
Payments in the Last Year of Life
Gerald F. Riley and James D. Lubitz

Objective. To update research on Medicare payments in the last year of life.
Data Sources. Continuous Medicare History Sample, containing annual summaries
of claims data on a 5 percent sample from 1978 to 2006.
Study Design. Analyses were based on elderly beneficiaries in fee for service. For each
year, Medicare payments were assigned either to decedents (persons in their last year)
or to survivors (all others).
Results. The share of Medicare payments going to persons in their last year of life
declined slightly from 28.3 percent in 1978 to 25.1 percent in 2006. After adjustment for
age, sex, and death rates, there was no significant trend.
Conclusions. Despite changes in the delivery of medical care over the last generation,
the share of Medicare expenditures going to beneficiaries in their last year has not
changed substantially.
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End-of-life care comprises a large proportion of services funded by the Med-
icare program, accounting for over one-fourth of Medicare expenditures for
the elderly (Lubitz and Riley 1993). The level, types, and intensity of such care
have been topics of a considerable amount of research over the last 25 years,
both in the United States and in other countries (Lubitz and Prihoda 1984;
Riley et al. 1987; Scitovsky 1994; Garber, MaCurdy, and McClellan 1999;
Felder, Meier, and Schmitt 2000; Hogan et al. 2001; Stooker et al. 2001;
Buntin and Huskamp 2002; Hanratty et al. 2007; Calfo, Smith, and Zezza
2008; Kronman et al. 2008). Some of the interest in this area comes from the
perception that costs can be contained by targeting aggressive and expensive
care at the end of life (Emanuel and Emanuel 1994; Scitovsky 1994; Garber,
MaCurdy, and McClellan 1998). Also, research has found problems with end-
of-life care, leading many analysts to conclude that existing patterns of care do
not meet the needs and preferences of terminally ill patients (The SUPPORT
Principal Investigators 1995; Medicare Payment Advisory Commission 1999;
Lynn et al. 2000; Teno et al. 2004; Shipman et al. 2008).
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Several developments in the last few decades may have altered patterns
of care among dying patients, possibly reducing the percent of Medicare
payments incurred in the last year of life. For example, the hospice benefit was
introduced to Medicare in 1983 and provides care focusing on palliative and
support services for terminally ill patients. Hospice use has increased rapidly
in recent years, although evidence of its impact on costs in the last year of life is
mixed (Medicare Payment Advisory Commission 2008). In addition, life ex-
pectancy has increased among the elderly (Federal Interagency Forum on
Aging-Related Statistics 2008). Because acute care costs are lower among
persons dying at older ages (Lubitz and Riley 1993; Levinsky et al. 2001), the
percentage of Medicare payments spent on the last 12 months of life may be
gradually declining. Changes in medical care related to chronic disease may
also have affected the share of Medicare payments going to end-of-life care,
given that the highest increases in spending have been among beneficiaries in
better health and with fewer functional limitations (Chernew et al. 2005;
Thorpe and Howard 2006).

The purpose of this study is to update research on payments for Med-
icare services in the last year of life. Previous studies have reported results
through the late 1990s and found payments in the last year of life to comprise
26–30 percent of Medicare payments for the elderly (Lubitz and Riley 1993;
Hogan et al. 2001; Hoover et al. 2002; Calfo, Smith, and Zezza 2008). This
study updates earlier findings through 2006, using the Continuous Medicare
History Sample (CMHS). Use of the CMHS, which covers a 30-year period,
also permits long-term trends in patterns of care to be more clearly identified.

DATA AND METHODS

The CMHS contains enrollment and claims data for a 5 percent random
sample of the Medicare population (based on the last two digits of the Health
Insurance Claim [HIC] number), covering the most recent 30-year period for
which data are available. Medicare payment and utilization data are aggre-
gated by type of claim by calendar year; claim-specific data such as diagnoses
and procedures are not contained on the file. An indicator for managed care
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enrollment is included for each year and intensive care unit (ICU) and cor-
onary care unit (CCU) charges from inpatient hospital stays have been ag-
gregated for each year after 1982. Payments for prescription drugs, which
Medicare began covering in 2006, are not included in this file. The CMHS is
longitudinal, that is, beneficiaries remain on the file until death unless their
HIC numbers change and cause them to drop out of the sample.

The file used for this study covered the years 1978–2007; results are
presented through 2006, as explained below. Medicare payments for the years
1998–2000 were not accurately recorded in the CMHS because of a pro-
gramming error. Consequently, the years 1998–2000 were excluded from all
analyses. For each study year, the analysis was restricted to beneficiaries who
were age 65 and older and were not enrolled in a managed care plan at any
time during the year. Managed care enrollees were eliminated from the anal-
ysis because Medicare does not receive claims payment data for them. Within
the study years, managed care enrollment peaked at 19.5 percent of the
CMHS sample in 2006. Annual Medicare payments were inflation adjusted to
2006 using the Consumer Price Index (Bureau of Labor Statistics 2008).

Our primary goal was to assign Medicare payments either to decedents
(persons in their last year) or to survivors (all others) for each calendar year,
following methods used in an earlier study (Lubitz and Riley 1993). In the case
of calendar year 2006, for example, persons who survived through December
31, 2007 were identified as survivors for 2006 (see nos. 3 and 6 in Diagram 1).
Their person-years of enrollment in 2006 and all their Medicare payments for
services provided in 2006 were assigned to survivors. For persons who died in
2006, person-years of enrollment and payments in 2006 were assigned to
decedents (nos. 1 and 4). For those dying in 2007 (nos. 2 and 5), a portion of the
payments and person-years of enrollment for calendar 2006 was assigned to
survivors and a portion to decedents. The portion assigned to decedents (with
the exception of hospice payments, as described below) depended on the
proportion of calendar 2006 that was spent within 365 days of death. Thus, if
person no. 2 in Diagram 1 died on the 100th day of 2007, then 265/365 of their
2006 enrollment and nonhospice payments were assigned to decedents and
100/365 to survivors. This method differs from that used in the earlier study,
where dates of discharge were used to assign inpatient hospital and skilled
nursing facility services to decedent and survivor categories. In the current
study, payments for all services were prorated because dates of discharge are
no longer available on the CMHS database. Payments assigned to decedents
may therefore be understated because service use tends to increase as death
approaches; prorating payments by days may result in too few payments being
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assigned to the last year of life. A comparison of overlapping years (1980,
1985, and 1988) between this analysis and the earlier study suggests that the
change in methodology reduced the estimated payments going to the last year
of life by less than two percentage points. For hospice services, all 2006 pay-
ments for 2007 decedents were assigned to decedents rather than being pro-
rated between decedents and survivors, because it was assumed that all
hospice services were provided close to death. The same methodology was
used to assign person-months and payments to decedents and survivors for all
years of the study.

The percents of payments going to decedents and survivors in each year
were adjusted to the age, sex, and survival status of the 1978 sample to account
for changes in the Medicare population over time. Adjustment for a given year
was made by applying average payment amounts for each cell to the age, sex,
and survival distribution of the 1978 sample. Both unadjusted and adjusted
estimates are presented. Per capita payments for a given year were computed
by dividing total dollars assigned to decedents (or survivors) by the total
number of person-years for decedents (or survivors) in that year.

Hospitalization and use of ICU and CCU services near death represent
two measures of the intensity of terminal care (Earle et al. 2004; Wennberg
et al. 2004). For beneficiaries dying in March of selected years, we determined
the percent who were hospitalized and the percent using ICU/CCU services
(measured as ICU/CCU charges greater than U.S.$0) in the calendar year of
death. March decedents were chosen for this analysis to capture hospitaliza-
tion and ICU/CCU use in the last 2–3 months of life, given the limitations of
the CMHS file structure. Rates of hospitalization may be understated because
hospital stays are counted from inpatient hospital claims files and Medicare

Diagram 1: Examples of Allocation of 2006 Medicare Payments between
Decedents and Survivors

Notes: These examples use person-months to illustrate the allocation principle. Actual alloca-
tions were made at the level of person-days.
X, month of death; D, months allocated to decedents; S, months allocated to survivors.
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does not receive inpatient hospital claims for some hospitalizations undergone
by hospice enrollees. Those hospitalizations are billed as hospice services,
provided that the hospitalization is for care related to the terminal illness.
Undercounting of hospitalizations would be greater in the later years of the
study when hospice use was highest.

RESULTS

The crude death rate among elderly Medicare beneficiaries remained stable
between 1978 and 2006 at about 5 percent (Figure 1). The percent of Medicare
payments going to persons in their last year of life exhibited some variability,
with an overall decrease during that time from 28.3 percent in 1978 to 25.1
percent in 2006 (po.01 for linear trend). The largest 1-year change occurred
between 1983 and 1984 (a decrease of 1.8 percentage points), when the Med-
icare prospective payment system for inpatient hospital care began. Following
adjustment for age, sex, and death rates, the percent of payments going to the
last year of life did not change significantly between 1978 and 2006. The
adjusted trend reflects the fact that the average age of decedents rose from 78.7
in 1978 to 81.9 in 2006 (data not shown).

The percent of March decedents who were hospitalized in their last few
months did not show a significant trend, remaining near 63 percent in most
years (Table 1). The percent with multiple hospitalizations increased between
1978 and 2006, however, from 20.3 to 27.0 percent. The percent using ICU/
CCU services increased both for decedents (from 26.1 percent in 1983 to 33.1
percent in 2006) and for survivors (from 4.0 to 6.3 percent). Survivors had
much lower levels of hospitalization and there was no significant trend with
respect to percent hospitalized or percent with multiple hospitalizations.

Throughout the study period, a higher proportion of spending for de-
cedents was for inpatient hospital and skilled nursing facility care and less was
for physician and outpatient care, compared to survivors (Table 2). The mix of
services changed substantially over time for both decedents and survivors.
Despite increases in multiple hospitalizations and ICU use, inpatient hospital
services accounted for a declining percentage of payments, whereas outpa-
tient, skilled nursing facility, and hospice care accounted for an increasing
percentage. The decline in home health payments from 1997 to 2006 followed
the tightening of Medicare payment rules for this service resulting from the
Balanced Budget Act of 1997. Hospice services increased from 0.6 percent of
payments for decedents in 1988 (it was not a covered service before 1983) to
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9.7 percent of decedent payments in 2006. Thirty-one percent of sample per-
sons dying in December 2006 incurred hospice payments that year (data not
in tables).

DISCUSSION

Medical care services in the last year of life continue to have a large impact on
Medicare expenditures. The percent of Medicare dollars going to end-of-life
care has declined slightly, but still accounts for a quarter of Medicare pay-
ments for the elderly. This is the case despite substantial changes in the types of
services received by both decedents and survivors. Technological advances
and other factors driving medical care use and costs have apparently increased
the amount of care received by survivors and decedents in a similar manner.
Although medical technology has changed remarkably during our 29-year
study period, the basic payment approach of Medicare has not. It remains,
especially for physicians, largely a fee-for-service system, with financial in-
centives to produce more services (Wilensky 2009).

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

Year

Figure 1: Percent Dying and Percent of Medicare Payments Spent in the
Last 12 Months of Life, among Medicare Beneficiaries Aged 65 and Older,
1978–2006

Notes: Figure excludes beneficiaries enrolled in managed care at any point during the year.
Payment data were not available for years 1998–2000.
nAdjusted to the age, sex, and survival status of the 1978 sample.
For linear trends 1978–2006: po.01 (unadjusted costs), p 5 .64 (adjusted costs), and p 5 .11 (death
rates).
Source: Medicare Continuous History Sample.
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Our findings suggest there have been increases in both aggressive care
and nonaggressive care at the end of life among the elderly. Multiple hos-
pitalizations increased in the last few months of life, as did the use of ICU/
CCU services, suggesting a general increase in intensity of care. Other studies
have also found an increase in the aggressiveness of care at the end of life
(Barnato et al. 2004; Earle et al. 2004). On the other hand, the substantial
growth in hospice payments indicates that palliative and supportive care is
becoming more common. Some patients receive both styles of care, under-
going aggressive treatment for some time, then enrolling in hospice a short
time before death (Earle et al. 2004). The relationship between hospice uti-
lization and other services is not clear; in some cases hospice may substitute
for other types of care, and in others it may be used in addition to conventional
care services.

Some important limitations apply to the findings presented here. First,
this study does not address quality or appropriateness of care, but only pro-
vides a descriptive analysis of trends in Medicare-covered services in the last
year of life. Second, care received in the last year is not synonymous with care

Table 1: Measures of Inpatient Hospital Use among Medicare Beneficiaries
Aged 65 and Older, by Survival Status, 1978–2006

Utilization Measure and Survival Status

Year

1978 1983 1988 1993 1997 2002 2006

Percent hospitalized
March decedents 64.5 67.4 63.7 63.0 62.6 62.8 62.5
Survivors 18.5 20.1 16.1 16.0 16.5 17.0 16.7

Percent undergoing multiple hospitalizations
March decedents 20.3 23.0 22.2 22.0 24.5 25.6 27.0
Survivors 5.2 6.1 4.8 4.9 5.6 5.9 5.6

Percent using ICU/CCU services
March decedents N/A 26.1 27.7 26.4 28.7 30.7 33.1
Survivors N/A 4.0 4.6 5.1 5.6 6.1 6.3

Notes: po.05 for positive linear trend in multiple hospitalizations for decedents and ICU use for
both decedents and survivors.

Trends in multiple hospitalizations for survivors and percent hospitalized for decedents and sur-
vivors were not statistically significant.

Table excludes beneficiaries enrolled in managed care at any point during the year.

ICU/CCU data are not available in the Continuous Medicare History Sample file before 1983.

CCU, coronary care unit; ICU, intensive care unit; NA, not applicable

Source: Medicare Continuous History Sample file.

Long-Term Trends in Medicare Payments in the Last Year of Life 571



T
ab

le
2:

P
er

ce
n

tD
is

tr
ib

ut
io

n
of

M
ed

ic
ar

e
P

ay
m

en
ts

am
on

g
T

yp
es

of
Se

rv
ic

e
fo

r
B

en
efi

ci
ar

ie
s

A
ge

d
65

an
d

O
ld

er
,b

y
Su

rv
iv

al
St

at
us

,f
or

Se
le

ct
ed

Y
ea

rs
,1

97
8–

20
06

19
78

19
88

19
97

20
06

D
ec

ed
en

ts
Su

rv
iv

or
s

D
ec

ed
en

ts
Su

rv
iv

or
s

D
ec

ed
en

ts
Su

rv
iv

or
s

D
ec

ed
en

ts
Su

rv
iv

or
s

P
ay

m
en

ts
p

er
p

er
so

n
-y

ea
r

U
.S

.$
13

,4
01

U
.S

.$
1,

85
8

U
.S

.$
21

,9
41

U
.S

.$
3,

25
9

U
.S

.$
33

,2
34

U
.S

.$
5,

10
3

U
.S

.$
38

,9
75

U
.S

.$
5,

99
3

T
yp

e
of

se
rv

ic
e

(p
er

ce
n

t
d

is
tr

ib
ut

io
n

)
T

ot
al

10
0.

0
10

0.
0

10
0.

0
10

0.
0

10
0.

0
10

0.
0

10
0.

0
10

0.
0

In
p

at
ie

n
t

h
os

p
it

al
76

.3
64

.7
69

.8
53

.3
56

.4
44

.2
50

.2
37

.7
P

h
ys

ic
ia

n
an

d
ot

h
er

m
ed

ic
al

17
.3

27
.9

20
.5

34
.0

17
.3

28
.5

18
.8

35
.3

O
ut

p
at

ie
n

t
2.

6
4.

3
4.

8
9.

1
5.

4
10

.1
6.

8
13

.0
H

os
p

ic
e

0.
0

0.
0

0.
6

0.
0

3.
4

0.
2

9.
7

1.
0

Sk
ill

ed
n

ur
si

n
g

fa
ci

lit
y

1.
9

1.
2

1.
8

1.
2

9.
4

6.
3

10
.4

7.
4

H
om

e
h

ea
lth

1.
8

1.
9

2.
6

2.
4

8.
2

10
.7

4.
1

5.
6

N
ot

es
:p
o

.0
5

fo
r

d
if

fe
re

n
ce

s
b

et
w

ee
n

d
ec

ed
en

ts
an

d
su

rv
iv

or
s

in
th

e
m

ix
of

se
rv

ic
es

fo
r

ea
ch

ye
ar

.S
ta

n
d

ar
d

er
ro

rs
fo

r
th

e
co

m
p

ar
is

on
w

er
e

d
et

er
m

in
ed

b
y

th
e

m
et

h
od

of
ra

n
d

om
gr

ou
p

s.

T
ab

le
ex

cl
ud

es
b

en
efi

ci
ar

ie
s

en
ro

lle
d

in
m

an
ag

ed
ca

re
at

an
y

p
oi

n
t

d
ur

in
g

th
e

ye
ar

.

D
ol

la
rs

ar
e

in
fla

ti
on

ad
ju

st
ed

to
20

06
us

in
g

th
e

C
on

su
m

er
P

ri
ce

In
d

ex
(S

er
ie

s
C

P
I-

U
-R

S)
.

F
or

h
os

p
ic

e
en

ro
lle

es
,h

os
p

it
al

,p
h

ys
ic

ia
n

,a
n

d
ot

h
er

se
rv

ic
es

re
la

te
d

to
th

e
te

rm
in

al
ill

n
es

s
(e

xc
ep

ts
er

vi
ce

s
b

y
an

at
te

n
d

in
g

p
h

ys
ic

ia
n

n
ot

em
p

lo
ye

d
b

y
th

e
h

os
p

ic
e)

ar
e

b
ill

ed
an

d
p

ai
d

as
h

os
p

ic
e

se
rv

ic
es

.

So
ur

ce
:

M
ed

ic
ar

e
C

on
ti

n
uo

us
H

is
to

ry
Sa

m
p

le
fil

e.

572 HSR: Health Services Research 45:2 (April 2010)



rendered during terminal illness. The categorization of individuals into ‘‘de-
cedents’’ and ‘‘survivors’’ is based on retrospective knowledge of vital status
and many services are provided to seriously ill patients when the outcome of
care is still in doubt (Bach, Schrag, and Begg 2004). Third, this analysis was
restricted to acute care services covered by Medicare, not including prescrip-
tion drugs. Importantly, most nursing home services were not included be-
cause they are not usually covered by Medicare. Nursing home use is high
near the end of life and, unlike acute care services, nursing home costs increase
with age at death (Spillman and Lubitz 2000; Hoover et al. 2002; Liu, Wiener,
and Niefeld 2006). Lastly, the analysis excluded managed care enrollees, who
now make up over 20 percent of Medicare beneficiaries. There are no data
available on costs of Medicare-covered services for decedents and survivors in
managed care. To estimate the impact of excluding managed care enrollees,
we repeated our analysis separately for states with high and low managed care
penetration. There was no difference in percent of payments going to dece-
dents in the two groups of states, or in trends in the two groups, suggesting that
the exclusion of the managed care population did not strongly affect our
findings.

Despite changes in the delivery of medical care over the last generation,
the share of Medicare expenditures going to beneficiaries in their last year of
life has not changed substantially. Factors that drive increases in health care
costs have apparently affected the care of decedents and survivors in similar
ways.
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