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Background: Hospice providers contend that enroilment reduces
the cost of the Medicare programs, but estimates of effects are
dated, methodoiogically limited, and focused on persons with
cancer.

Objective: To estimate the effects of hospice care on Medicare
program payments during the last year of life from 1996 to 1999
within cohorts defined by age and diagnosis.

Design: Retrospective cohort.
Setting: Deceased Medicare enrollees.

Participants: Elderly Medicare fee-for-service beneficiaries who
received 36 months of continuous Part A and B coverage before
death during 1996 to 1999 (n = 245 326). Age- and condition-
specific (cancer or noncancer and principal condltlon) cohorts were
defined.

Measurements: Medicare expenditures in the last year of [ife,
as a total figure and by service type. The cost effects of hospice
were estimated by wsing linear regression within the cohorts for
hospice enrollees compared with nonenrollees after adjustment for
propensity to use hospice, gender, race, enroliment in Medicaid,
urban setting, duration of iilness, comorbid conditions, low use of
Medicare, nursing home residence, and year of death.

Results: Adjusted mean expenditures were 4.0% higher overall
among hospice enrollees than among nonenrollees. Adjusted
mean expenditures were' 1% lower for hospice enrollees with
cancer than for patients with cancer who did not use hospice.
Savings were highest (7% to 17%) among enrollees with lung
cancer and other very aggressive types of cancer diagnosed in the
last year of life. Expenditures for hospice enrollees without cancer
were 11% higher than for nonenrollees, ranging from 20% to
44% for patients with dementia and 0% %o 16% for those with
chronic heart failure or failure of most other .organ systems.
Hospice-related savmgs decreased and relatwe costs increased
with age.

Conclusion: Hospice enroliment correlates with reduced Medi-
care expenditures among younger decedents with cancer but in-
creased expenditures among decedents without cancer and those
older than 84 years of age. Future studies should assess the
effects of hospice on quality and on expenditures from ail pay-
ment sources. S
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he hospice benefit in Medicare aimed to enhance ben-

eficiaries’ options for less aggressive end-of-life medical
care and for death at home by providing comprehensive
services that were not otherwise covered {(for example, out-
patient drugs, homemaker services, and bereavement coun-
seling) to patients who agree to forgo “curative treatment
for their terminal illness” and who have a physician-certi-
fied life expectancy of 6 months or less (1). Previous re-
search on patients with cancer who died between 1981 and
1992 (2-8) indicated, and opinion leaders have often
claimed, that hospice enrollment reduces Medicare pro-
gram costs compared with conventional care during the
last month but not the last year of life (2—4, 9, 10). Earlier
evaluations cautioned that changes in pricing, benefit de-
sign, and case mix could affect their findings (3).

‘Those elements have certainly changed. Enrollment in
the Medicare hospice benefit increased from 9% in 1992
to 23% in 2000 (11). Between those years, the percentage
of hospice enrollees without cancer increased from 24% to
49%, the percentage of enrollees in nursing homes in-
creased from 11% to 36%, and the percentage of those
older than 79 years of age increased from 35% to 47% (11,
12). The Balanced Budget Act of 1997 made the Medicate
hospice benefit more flexible and long lasting, instituted
prospective payments for after-hospital home and skilled-

nursing facility care, and decreased hospital payments for
unusually short stays before postacute care. These policies
increase the desirability of hospice cnrollment especxally
for patients without cancer. P

We estimated the effects of hospice enrollment on na-
tional Medicare expenditures during the last year of life
among persons who died of conditions other than cancer
and made more recent estimates of effects for persons who
died of cancer. Examination of expenditures in the last year
of life directly addresses the influence of hospice on Medi-
care program costs at the end of life and avoids serious
limitations of previous studies that involved matching en-
rollees and nonenrollees by duration of hospice enrollment
(8). Our design, analyrical methods, and measures address
selecrion bias, matching, and generalizability limitations of
previous studies {2—4, 8, 13, 14).

MEeTHODS
Design

In this retrospective cohort study, we used linear re-
gression models to estimate adjusted mean Medicare pay-
ments in the last year of life that were associated with
hospice enrollment. Hospice enrollees were matched to
nonenrollees by using poststratification (15) with strata
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Table 1. Sample Characteristics by Condition Cohort and Age Stratum

Characteristic Total

Noncancer Decedents

Cancer Decedents

Sample

Descriptors

All 68-79
Years

Hospice use, % 18 10 9

£ ‘ _,
Women, % 57 61 48

80-84 =85 All 68-79 80-84 =85
Years Years Years Years Years

1 ' 38 42 Er

57 72 48 - 45 48 55

Oort ) : 20 20 21

formed by age and diagnosis group (cancer or noncancer,
or principal condition). Within strata, we adjusted for pro-
pensity to use hospice, gender, race, enrollment in Medic-

aid, urban setting, illness duration, comorbid conditions,

consistently low use of Medicare, nursing home residence,
and year of death. Data sources include denommator and
claims files from Medicare. :

Setting and Part|C|pants

The sample (7 = 245 326) comprises all decedents
from the Medicare standard national 5% sample who had
fee-for-service coverage, were older than 67 years of age,

died between 1 January 1996 and 31 December 1999, and

Metropolitan 72 72 71

Urbanized S 13 13 14

Rural 15 15 15
e

72 72 73 72 73 73
13 13 13 13 13 13
15 15 14 14 14 14

had at least 36 months of continuous Part A and B Medi-
care coverage before death. We excluded decedents who
were eligible for Medicare on the basis of end-stage renal
discase ‘or disability and those who re51ded outsxde the
‘United States. :

Outcome Measures

‘Our primary outcome measure was Medicarc pay-
ments to providers, adjusted for inflation to 1999 and
summed overall and by type of service (hospital inpatient,
skilled-nursing facility, home health, hospice, outpatient
facility, and physician or supplier). We exclude co-insur-
ance, copayments, and deductibles because our focus was

Table 2. Unadjusted Mean Medicare Program Expenditures in the Last Year of Life by Hospice Enroliment, with Ratios of Hospice to

Non-Hospice Expenditures within Condition Cohort and Age Stratum*

Condition Cohort

Expenditures by Age Stratum

All Ages

68-73 Years 80-84 Years =85 Years

’ Noncancer er cohort
All 23271
Hospice enrollees 26751
Non-hospice enrollees

* A ratio less chan 1.0 indicates thac use of hospice is associared with savings to the Medicare program, whereas a ratio greater than 1.0 indicates increased costs.
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Medicare program expenditures. Measures of volume and
intensity of service use in the last year of life were mean
days in hospital, mean days in the intensive care unit, and
mean hospice payments per diem. Timing of hospice entry
was defined by days in hospice.

Covarlate Measures

Hospice enrollees comprised decedents with any hos-
pice claim, including the 10% of those discharged before
death or who had gaps in hospice enroliment. Information
on age at death, gender, race, and Medicaid enrollment was
obtained from the denominator file. Race was categorized
as white or nonwhite. Any state buy-in during the last year
of life indicated Medicaid enrollment. Urban setting was
categorized as metropolitan, urbanized, or rural (16). Cat-
egories for unusually many (=5) or few (1 or none) co-
morbid conditions (based on the number of Charlson co-
morbid conditions) (17, 18) were used to control for the
variation in illness burden among decedents.

Low use of Medicare (within the 25th percentile of
total expenditures consistently for 24 months before death)
was used to control for selection and dara sampling biases.
Consistently low use may indicate selection bias related to
patient preference for less aggressive care. If hospice enroll-
ees generally wanted less aggressive care, the associated
costs would be less even without hospice. Consequently,
* hospice savings would be overstated without controls for
consistently low use (3). Consistently low use of Medicare
may also reflect data sampling bias for patients with cov-
erage from other insurance programs (for example, veter-
ans) or care from non-Medicare providers and may imply a
lower chance of referral to hospu_:e under Medicare.

Categories. of illness duration (Table 1) were used to
control for variations in opportunity to enroll in_ hospice,
because some time is needed to arrive at a prognosis and
enrolt in hospice. Duration of illness was calculated as
number of days between the date of death and earliest
diagnosis of a principal condition.

Principal conditions in the last year of life were derived
from expenditures and principal diagnoses recorded on
claims. We adapted a plurality of physician expenditures
method that places patients in leading cause-of-death cat-
egories as defined by the National Center for Health Sta-
tistics (19). Adaptation was necessary for 3 reasons. First,
among causes of death derived by using the expenditure
plurality method, 3 {pneumonia or influenza, accidents or
adverse effects, and septicemia) are often secondary to un-
derlying serious and chronic illnesses, and 6% of cases
could not be classified. Second, we aimed for consistency
with previous research that selected patients with cancer on
the basis of having any cancer diagnosis in claims (3, 4).
Finally, for decedents with cancer, we identified subgroups
that were homogeneous in terms of survival and disease
course to control for confounders associated with those
factors and to allow comparison of estimared cost effects of
hospice in the cancer cohort.

www.annzls.org

Consequently, after we classified decedents into con-
dition groups by using the expenditure plurality method,
we reclassified those who died of pneumonia or influenza,
accidents or adverse effects, septicemia, or unclassified
causes by using the plurality of principal diagnoses among
all last-year-of-life claims. We then assigned decedents with
a cancer classification from the expenditure plurality or the
diagnosis plurality method to the cancer cohort. Finally,
we divided decedents with cancer into 7 subgroups by plu-
rality of cancer diagnosis (lung, other aggressive types of
cancer with median survival <1 year [20], all other types
of cancer with metastases, and all other types of cancer
without metastases) and timing of diagnoses (incident [first
diagnosed in the last year] or prevalent [first diagnosed
before the last year]). Because nonaggressive, nonmetastatic
types of cancer are fairly indolent, making incident cases
uncommon, we combmccl patients with incident and prev-
alent cancer. The validity of this method is supported by
consistency between the distribution of decedents among
principal conditions and distributions by cause of death
reported by the National Center for Health Statistics and
National Mortality Follow Back Survey (19, 21).

We derived and validated an indicator of nursing
home residence from physician claims in which place-of-
service or evaluation and management codes indicated en-
counters that took place at a nursing home or skilled nurs-

ing facility.. Application of these classification” rules 1o

Medicare Cutrent Béneficiary Survey claims resultcd inak
value of 0.78 {95% CI, 0.76 to 0.80) between our measire
and Medicare Current Bencﬁcxary Survey faclhty remdence _
status (22). L '

To mitigare potential selecnon bias, we calculated hos-
pice use propensity scores within each cohort by using lo-
gistic regression (23, 24). The propensity score for a dece-
dent is the predicted likelihood of hospice use conditioned
on factors that are known to correlate with hospice use (3,
4, 11, 25, 26) (gender, race, Medicaid enrollment, primary
condition, comorbid conditions, and urban setting} and an
indicator for residence in states with high or low rates of
hospice use (20% to 29% and =30% greater or less than
the norm among the sa.mple) to account for combined
influences of health service supply, provider practice pat-
terns, selection bias, and geopolitical variations that affect
service supply or health coverage (for example, Medicaid
hospice and home health payments, charismatic leaders,
and innovative non—hospice-based end-of:life care pro-
grams).

Statistical Analysis

Interaction effects observed among age, principal con-
dition, race, and gender prompted us to perform stratified
analyses to avoid masking true effects. Within each stratum
of age and cancer or noncancer status, or age and principal
condition, linear regression was used to further control for
propensity to use hospice, gender, race, Medicaid enroll-
ment, urban setting, comorbid conditions, low use of
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Table 3. Ratios (Hospice/Non-Hospice Enrollees) of Adjusted Mean Medicare Expenditures in the Last Year of Life by Condition

Cohort and Age Stratum*

Condition Cohort Total Sample, n

MNoncancer cenditions 180 190

Age Stratum

ANl Ages

879 Years 80-84 Years =85 Years

1.11 1.05 1.09 C 1.2

* A ratio less than 1.0 indicates that use of hospice is associated with sav'mgs to the Medicare program, whereas a ratio greater than 1.0 indicates increased costs.
t “Incident” means that the cancer was diagnosed in the Jast year of life. “Prevalenc” means thar che cancer was diagnosed before the last yea: of I:ﬂ: Aggmsswc types of cancer
are those uthr:r than lung cancer wu:h a medxan survival ofl year or less. . . .

Medicare, durauon of illness, nursmg home res1dcnce, and
year of death.
_ We esnmatcd the effects of hospice enrol[ment on
Medicare program expcnditures in the last year of life,
overa.ll and by service type (hospital inpatient, skilled-
nursmg facility, home health, outpatient facility, and phy-
sician or supplier). We modecled untransformed expendi-
tures, expenditures truncated at the 5th and 95th percen-
tile of the strata-specific distributions (that is, more
extreme values set to those percentiles), and log-trans-
formed expenditures and present effects from the wuncated
models because they moderate the disproportionate influ-
ence of very hlgh and low use decedents while estimating
mean effects in the original dollar scale. Adjusted mean
ratios for Medicare program expenditures in the last year of
life (hospice enrollees or nonenrollees) less than 1.0 indi-
cated savings, and those greater than 1.0 indicated added
costs for hospice enrollees compared with nonenrollees.
Adjusted differences between mean expenditures incurred
by hospice enrcllees and nonenrollees, by service type
within age and cancer or noncancer stratum, show the re-
lation of hospice enrollment to patterns of service use and
expenditures. Variations in service use and timing of entry
to hospice between condition cohort and age strata inform
interpretation of results.

Role of the Funding Sources

The funding sources had no role in the analyses or
interpretation of the study findings. The manuscript was
reviewed by the Centers for Medicare & Medicaid Services
(formerly Health Care Financing Administration) to en-
sute the confidentiality of patients and providers.
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RESULTS
The sample was 57% female, IO% nonwhltc, 72%
metropolitan, 13% urbanized, and 15% rural; 24%.were
Medicaid enrolleés (Table 1). Characteristics varied - by
condition cobort and age. The- ‘noncancer- cohort com-
prised 73% of all decedents and had an overall rate of
hospice use of 10%, compared with 38% for cancer dece-
dents, Hospice use increased with -age in the noncancer
cohort and decreased with age in the cancer cohort. Com-
pared with the cancer cohort, the noncancer cohort was
older and more likely to be female, use Medicaid, have a
longer duration of illness, have more coexisting conditions,
live in a nursing home, and have consistently low use of
Medicare services in the 24 months before death. In both
cohorts, the percentage of women, those using Medicaid,
nursing home residents, and those with consistently low
use of Medicare increased with age. :
Unadjusted Medicare program expenditures and asso-
ciated expendituie ratios {(hospice enrollees to nonenroll-
ees) also varied by age and condition cohort (Table 2).
Expenditures decreased with age in every category. Total
expenditures were higher at every age for the cancer cohort
than the noncancer cohort. Ratios increased with age from
1.04 to 1.22; the average was 1.13 for all ages and ll
conditions. These unadjusted ratios suggest that use of hos-
pice is associated with additional costs to the Medicare
program and that added costs increase with age. Compar-
ison of ratios berween the noncancer cohort (1.13 to 1.28)
and cancer cohort (0.89 o 0.99) suggests that additional
Medicare program costs associated with hospice are a fune-
ton of hospice use in the noncancer cohort.

wwnw.annals.org
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Figure. Estimated effect of hospice on adjusted mean Medicare program expenditures in the fast year of life by type of Medicare

expenditure within condition cohort and age stratum.

All ages (n = 180 190)
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Similar findings were derived from estimated Medicare
program expenditures that were adjusted for propensity to
use hospice, gender, race, use of Medicaid, urban setting,
duration of illness, comorbid conditions, consistently low
use of Medicare, nursing home residence, and year of death

www.annals.ocg

(Table 3). Overall adjusted ratios increased with age from
0.98 10 1.16 and averaged 1.04 for all ages and conditions,
suggesting that hospice incurs additional costs to the Medi-
care program. Comparison of ratios in the noncancer co-
hort (1.05 to 1.22 [average, 1.11 for all ages]) with those in

17 Febmary 2004[Annals of Internal Medicine
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Table 4. Differences between Adjusted Mean Medicare Program Expenditures in the Last Year of Life for Hospice Enrollees Compared
with Non-Hospice Enrollees by Type of Expenditure within Condition Cohort and Age Stratum

Type of Expenditure

Difference in Noncancer Cohort (95% CI)

Ali (n = 180 150)*

68~79 Years (n = 59 761)

80-84 Years {(n = 39 509) =85 Years {n = 80 920}

2t
Physician or supplier

* Values for all ages are the weighted average of suatum»sp::lﬁc estimates,
T Not significant (P < 0.05}.
¥ Hospice values are calculared as [total — (hospital inpatient + skilled-nussing facility + home health care + outpatient faciliey + physician or supplier)].

the cancer cohort (0.95 to 1.06 {average, 0.99 for all ages])
suggests that additional costs are a function of hospice use
by the noncancer cohort and the oldest old within the
cancer cohort.

Adjusted expenditure ratios by principal condition im-
ply that conditions indicative of multiple organ system fail-
ure (kidney disease, diabetes, cerebrovascular disease,
chronic obstructive pulmonary disease, and heart disease)
have less effect on added costs associated with hospice than
do conditions indicative of dementia or frailty (dementia
and all other noncancer d1seases) In the cancer cohort,
savings associated with hospice were higher for incident
and more aggressive cancers. Ratios increased with age for
all conditions, indicating that hosplce savings decrease and
added costs increase with age.

To illustrate pattern vatiatdons in use of services by
condition cohort and age strarum (Figure), we examined
differences between estimates for adjusted mean expendi-
tures among hospice enrollees and nonenrollees by type of
expenditure (total, hospital inpatient, skilled-nursing facil-
ity, home health, outpatient facility, or physician or sup-
plier). The 95% Cls imply that estimated differences are
relatively precise, and most are statistically significant
(Table 4). The average hospice enrollee without cancer

Table 5. Key Conclusions and Implications for Policy and
Future Research

Hospice use appears to reduce Medicare expenditures for patients with
cancer who are younger than 85 years of age, but to increase costs for
patients without cancer and all patients older than 85 years of age.

Hospice use in the Medicare program probably conserves more than 10%
of the costs for patients with aggressive cancer and probably adds more
than 30% to the costs for patients with dementia. Costs for other
congditions fall in between these extremes. )

The variation in the effects of use of hospice on costs probably arfses from
different frajectories of service needs and prognostic certainty that are
associated with patients' diagnoses and ages.

From 1996 to 1999, use of hospice probably added about 4% to Medicare
payments for the last year of life in the typical patient. This study does
not estimate effects on other payment sources.

Policy judgments on the merits of haspice use and expansion require
understanding of the benefits, as well as the costs of hospice care.

27417 February 2004 jAnnals of Internal Medicine f Volume 14¢ = Number 4

—389 (—484 to —293)

~219 (308 1o ~130) =50 (=104 fo —14)

incurs Medicare costs that are about $2579 more in the last
year than those of the average nonenrollee, and their addi-
tional costs increase with age from $1356 at 68 to 79 years
of age to $3725 at 85 years of age or older. The average
hospjce enrollee with cancer appears to save Medicare $648
in the last year of life eornpared with the average nonen-
rollee. The estimated savings of $1703 among enrollees
with cancer who are 68 to 79 years of age more than offset
the additional cost of $1193 among those 85 years of age
or older. For decedents in the cancer cohort who were

younger than 85 years of age, the cost of hospice is offset
by savings in all other expenchtures except outpatient faal—

ity use. In contrast, the estimated savings among the non-

<cancer cohort for hospital i inpatient, skilled-nursing fac:llty,

outpatient facility, and physician or supplier services do
not offset the costs of hospice and increased spending for
home health care among hospice enrollees.

Examination of volume, intensity, and timing of ser-
vice use indicates that the noncancer cohort tended to use
fewer but more intensive hospital and hospiee services in
the last year of life. On average, patients in the noncancer
cohort spent 4 fewer days as a hospital inpatient than did
those in the cancer cohort (16 vs. 20 days), yet patients in
both cohorts spent an average of 3 days in a hospital in-
tensive care unit. Hospice enrollment accounted for an
average decrease of 6 days in hospital and 2 days in the
intensive care unit among the cancer cohort but had licde
effect among the noncancer cohort. Mean per diem hos-
pice expenditures were higher among enrollees without
cancer ($155) than those with cancer ($136). Finally, entry
to hospice in the last week of life was more prevalent
among enrollees without cancer than those with cancer
(36% vs. 23%). Because of higher hospice costs and lower
expenditures for other services among the noncancer co-
hort (Table 2}, hospice has reduced opportunities to show
savings.

The results reported above persisted even after we var-
ied our methods, although these alternative strategies af-
fected the exact estimates. Specifically, population charac-

www.annals,org
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Table 4—Continued

Difference in Cancer Cohort (95% CI)

All {n = 65 175)* 68-79 Years {n = 34 067}

80-84 Years (n =14 115) =85 Years (n = 16 993)

—4485 (—5398 to —4385) —5223 (5665 to ~4781)

teristics would not change substantially if the continuous
enrollment requirement were 12 rather than 36 months.
The model presented has the same overall implications as
do models with untransformed or log-transformed expen-
ditures. Overall implications are also consistent with those
of models that exclude hospice enrollees with discontinu-
ous stays and models that do not correct for consistently
low Medicare use.

Dlscussmn

Hospice is cost-neutral to cost-saving for persons Who
die of cancer and generally yields added costs for those who
do not die of cancer. The latter is the fastest growmg group
of hospice enrollees (11). Overall, hospice users incur an
estimated 4% greater costs than do similar patients who do
not use hosp1ce. Savings decrease and relative costs incréase
with age at death. Medicare expenditures near death de-
crease with age (27-30), whereas hospice expenditures re-
main relatively constant. Medicare expenditures were lower
at every age and mean per diem hospice costs were higher
in the noncancer cohort than the cancer cohort. Conse-
quently, the potential for hospice savings was lower for the
noncancer cohort.

Our findings confirm and updare those of other stud-
ies. Studies in patients with cancer in the late 1980s to
early 1990s indicate that hospice may have only small ef-
fects in the last year of life (2—4). More recent descriptive
studies suggest that hospice may increase costs in the last
year of life for persons who do not die of cancer (14, 31).

The relative costs of hospice are highest among pa-
tients with dementia and relatively nonspecific diagnoses
and intermediate among patients with organ system fail-
ures. Hospice-related savings are often realized among pa-
tients with cancer. This pattern probably reflects differ-
ences in service needs (31-37) and certainty of prognosis
(38-42) that are associated with 3 major trajectories to
death: a shott petiod of obvious decline at the end of life,
which is typical of cancer; long-term disability with exac-
erbations and unpredictable timing of death, which is typ-
ical of chronic organ system failure; or persistent decline
and deficits in self-care associated with frailcy or dementia

Www.annals.org

—3268 {—3699 o —2838)

(37, 43, 44). Effective and reliable care for persons ap-
proaching death may require organization and financing of
care that martch these trajecrories (4, 37, 43, 45-60).
Earlier entry o hospice in the noncancer cohort may
appear to be a way to reduce added costs associated with
hospice care. However, carlier entry may not reduce costs
or be achievable. The costs of hospice may exceed the costs
of services avoided by earlier entry. Because prognoses in
the noncancer cohort are typically uncertain (3§—42), pa-
tients and their physicians may be u.nablc or unwﬂhng to
determine or accept a 6-month prognos:s or to forgo “cur-

_ative trearment for their termmal 1ilness, as requn’cd for

hOSPlCC eligibility.

~ Our study has some lumtatlons Flrst although our
methods offer 1mproved control for selecuon bias and
other confounders that limited previous research, some se-
lection bias and confounding inevitably remain. Second,
findings perrain to the Medicare program only and do not
consider the effect of Medicare’s hospice benefit on expen-
ditures in the last year of life by patients and their families,
Medicare for caregivers (61, 62}, Medicaid, or other public
or private payers. Finally, judging the merits of the hospice
benefit requires understanding of the effect of hospice on
quality of life, the impact of the Medicare hospice benefit
on expenditures from all sources, and alternatives for orga-
nization and financing of end-of-life care. Table 5 shows
key conclusions and implications for policy and ﬁ.lture re-
search. .

Most Americans are seriously and chronically ill in the
years before death. Sustainable comprehensive services are
required that ensure comfort, advance planning, closure,
and family support, in addition to treatment for medical
conditions. Even if hospice care costs somewhat more than
conventional care, its comprehensiveness and continuity
may merit those costs.

From Medical Outcomes Research and Evaluadon Services, Thetford,
Vermont; RAND, Santa Monica, California; The Washington Home
Center for Palliative Care Studies, Washington, DC; and Johns Hopkins
Bloomberg School of Public Health, Baldmore, Maryfand.
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TO THE EDITOR: In their review, Howard and colleagues (1) found
that moderate alcohol consumption was inversely associated with risk
for diabetes mellitus and with incidence of CHD in persons with
diaberes. However, among the mechanisms underlying this beneficial
effect, they did not mention the anti-inflammarory action of alcohol.
There is mounting evidence that low-grade systemic inflammation is
associated wirh an increased nsk for diabetes (2). Furthcrmorc, an
ongoing inflammatory response may be contributing to the acceles?
ated atherogenesis in diabetic patients (3). Since fight 1o moderate #
kol consumption has’ been shown to be assoc1ated with lower lgfels of
inflammatory ma.rkers @, 5), this a.ntl-mﬂammatory action giay help
explain the beneficial actmty of alcohol in dlabetes mellifus
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IN RESPONSE: Sone and colleagues report a lack of association be-
tweeyf baseline alcohol consumption and CHD incidence among a

colrtrr of Japanese partients with diabetes. These preliminary findings

www.annals.org

LETTERS

may suggest that racial or ethnic differences are playing an unmea-
sured role in CHD incidence. However, because nearly half of Sone
and colleagues’ patients were randomly assigned to a lifestyle modi-
fication program that included abstinence from alcohol (1)/,,.:if is
difficult to have confidence in their conclusions withoys-data on
alcohol consumption during follow-up.

Drs. Mascitelli and Pezzetta correctly point guf that we did not
% mechanism for the

discuss anti-inflammatory effects of alcohol a
association between moderate alcohol copsumption and decreased
incidence of diabetes and of CHD in pefsons with diabetes. Insteaﬂ,
we focused on more established risktacrors, including insulin resis-
tance and high-density lipoprotgid cholesterol levels. Emerging data
suggest that inflammation may’play a role in the pathogenesis of type
2 diabetes mellitus dnd carfliovascular disease (2). While the cross-
sectional studies cited by’ Mascirelli and Pezzerta show an association
berween light to mgderate alcohol censumprion and lower levels of
inflammatory magKers, other studies have not found an association
(3), and a caugdl relationship has not been established. Furt;her e~
search is wpfranted to determine whether alcohol affects systemic
inflammazion and whether this partially explains the association be-
oderate alcohal consumption and decreased risk for bot;h
diabéres and dlabctes-related card]ovascuiar disease.
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Haépice Effect on Medicare Expenditures

TO THE EDITOR: The interesting study by Campbell and colleagues
(1} confirmed much previous research on the cost of hospice versus
nonhospice care to the Medicare program. It also documented the
decade-long shift in the mix of hospice beneficiaries from cancer to
noncancer diagnoses and from the younger elderly to the oldest old,
particularly those residing in nursing homes. “T'he authors found that
the savings hospice achieves by avoiding terminal hospitalizations
among patients with cancer are offset by additional hospice services
provided to older patients and patients without cancer who use fewer
hospital resources. Aggregate added costs due to hospice depend
heavily on the distribution of patient types in the population, sug-
gesting thar the statistical adjustment models comparing hospice and
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nenhospice patients are very sensitive to how these types of patients
are accounted for in the models.

Using expenditure dara from a study (2) of the effect of hospice
on expenditures in dying nursing home residents, we found that even
in this more homogeneous sample a propensity score model similar
to thar used by Campbell and colleagues did litde ro control for
selection bias compared with group-specific propensity score models
incorporating a larger set of confounders. Underlying heteropgeneiry
will be even larger if nursing home and non—nursing home popula-
tions are combined, as they were in Campbell and colleagues’ study.
The authors’ use of propensity score by cohort with a modese list of
confounders is unlikely to satisfactorily control for selection among
such heterogeneous hospice samples. In addition, Campbell and col-
leagues’ operational definition of low use may be confounded with
hospice choice, biasing results toward no hospice effect (defined as a
hospice-to-nonhospice expenditure ratio of 1) (compare ratios in
Campbell and colleagues’ Tables 2 and 3). Low use is less likely to
differentiate patient_preferences for aggressive care among the long-
stay nursing home residents who contribute substantially to the in-
creased cost associated with hospice (2). :
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IN RESPONSE: The letter from Drs. Gozalo, Mor, and Miller appears
to raise 2 issues. One concerns potential bias in our hospice effect
estimation related to controlling for consistently low service use for
24 months before death. We did test for the effect of this variable
and stated that the results persisted among all sensitivity analyses,
including “models thar do not correct for consistcnﬂy low Medicare
use.” .

The other issue turns on the effectiveness of propensity scores to
control for selection bias, particularly in study samples, such as ours,
in which nursing heme residents are combined with community
dwellers, Our analyses, including calculation of propensity score,
were stratified by age group and condirion cohorr. Within each of
these relatively homdgencous strara, models estimating hospice of-
fects controlled not only for propensity score and for nursing home
residence but also for an array of measures previously shown 1o
correlate with hospice use: duration of illness, disease burden, gen-
der, race, Medicaid enroliment, and urban or rural influences. Our
discussion of limitations acknowledged that even if poststratification
is used to match decedents by age and condition and propensity
scores are used to control for other hospice selection effects, some
selection bias will inevitably remain in an observational study design.

We sought methods that improved upon those applied in pre-
vious research concerning hospice effects on Medicare expenditures.
We welcome furure studies thac offer additional methodologic im-
provements. Our study mainly shows that the quality and costs of
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various strategies to serve patients coming to the end of life deserve

careful study.
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CLinicaL OBSERVATION

Editor’s Note: The second author of the follmwing/Clinical Obser-
vation was one of a dozen Associates of the Americgh College of Physi-
cians selected to present a clinical vignette at the 2003 Annual Session in

'Pbddde[pbm We are proud to present this casefyeport through a _rpecm[

armngemmt w:tb the Council af Associates of the Col[ege

Silo- Fi!ler’s Disease' the Acute Re" i_ratory Distress

:des of nitrogen can both ‘hatm
ple, s;lo—ﬁlier disease is a form of

TO THE EDITOR Backgraumi Q
and help hurman hea]th For exgly

* acure lung i mJu:y caused by ¢ exp osﬁre to mr_rogen dmx;de (NO,) but

mhaled nitric oxide can imp ove oxygenar.lon in pauem:s w1th the

: acute resplratory distress SY¥ dmmc (ARDS).

Objective: T'o describyf a case of ARDS due to silo-filler’s disease
that was treated with inh4 ed nitric oxide, demonstranng how ox1des
of nitrogen can both hfrm and help human healch. ‘

Case Report: A 29/year-old male farmer was admicted to Fletcher
Allen Health Care at/I'he University of Vermont for management of
[he patient had been in good health undl 1 day
before admission, fvhen he opened the door to a corn silo and was
engulfed in a yellow-orange gas that smelled like roteen cggs. He
immediately degeloped severe dyspnea, lightheadedness, and dia-
phoresis. On resentauon to the hospital he was hypoxemxc, and
chest radiogrs hs showed bilateral pulmonary infiltrates. He was in-
tubated and echamcally ventilared for respiratory support.

The pafient was given a dla.gnoms of ARDS secondary to NO,
inhalation from silo gas. He was ma.mtamed on mechanical ventila-
tion using the low tidal volume, l'ugh pos:twe end-expiratory pres-
sure stratgegy, but he remamed difficult to oxygenate. Despite inverse
ratio vegftilation, his oxygenation deteriorated and he required fluids
and pr¢ssors for hemodynamic support. Steroids were administered

tespiratory failure.

for thy possibility of bronchiolitis as a sequela of silo-filler’s disease
a last resort, inhaled nitric oxide was considered as therapy to
jove oxygenation (2) and was subsequently starred at 40 parts per
milfion (ppm). Minutes after the inhaled nitric oxide was starced,
oxygen saturation increased by ten percentage points. Inhaled niiric
oyide was contifiued at 20 ppm and was then gradually weaned over
the next 3 days as the patient continued to improve. The remainder
of his hospital course was uneventful, and he fully recovered.
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