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Abstract

Background: The evidence base for understanding hospice use among persons with dementia is almost ex-
clusively based on individuals with a primary terminal diagnosis of dementia. Little is known about whether
comorbid dementia influences hospice use patterns.
Objective: To estimate the prevalence of comorbid dementia among hospice enrollees and its association with
hospice use patterns.
Design: Pooled cross-sectional analysis of the nationally representative Health and Retirement Study (HRS)
linked to Medicare claims.
Subjects: Fee-for-service Medicare beneficiaries in the United States who enrolled with hospice and died
between 2004 and 2016.
Measurements: Dementia was assessed using a validated survey-based algorithm. Hospice use patterns were
enrollment less than or equal to three days, enrollment greater than six months, hospice disenrollment, and
hospice disenrollment after six months.
Results: Of 3123 decedents, 465 (14.9%) had a primary hospice diagnosis of dementia and 943 (30.2%) had
comorbid dementia and died of another illness. In fully adjusted models, comorbid dementia was associated
with increased odds of hospice enrollment greater than six months (adjusted odds ratio [AOR] = 1.52, 95%
confidence interval [CI]: 1.11–2.09) and hospice disenrollment following six months of hospice (AOR = 2.55,
95% CI: 1.43–4.553). Having a primary diagnosis of dementia was associated with increased odds of hospice
enrollment greater than six months (AOR = 2.62, 95% CI: 1.86–3.68), hospice disenrollment (AOR = 1.82, 95%
CI: 1.32–2.51), and hospice disenrollment following six months of hospice (AOR = 4.31, 95% CI: 2.37–7.82).
Conclusion: Approximately 45% of the hospice population has primary or comorbid dementia and are at
increased risk for long hospice enrollment periods and hospice disenrollment. Consideration of the high
prevalence of comorbid dementia should be inherent in hospice staff training, quality metrics, and Medicare
Hospice Benefit policies.
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Introduction

Persons with a primary diagnosis of dementia and their
families have increasingly enrolled with hospice to re-

ceive interdisciplinary support at the end of life. As of 2018,
an estimated 16% of hospice enrollees have dementia as their

primary terminal diagnosis.1 Yet numerous studies indicate
that the Medicare Hospice Benefit (MHB) is a poor fit for
those with dementia.2–9 The MHB was envisioned primarily
for the care of people with advanced cancer and thus key
elements of the benefit are not optimal for those with a pri-
mary diagnosis of dementia. For example, MHB eligibility
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requires a life expectancy of six months or less, and yet
prognosis in the setting of dementia is notoriously unpre-
dictable.10–13 Even for persons with a primary diagnosis of
dementia who enroll with hospice, their patterns of hospice
use include high rates of hospice disenrollment, very long
enrollment periods, and high rates of disenrollment after long
enrollment periods.2,4–6

Our understanding of hospice use among those with de-
mentia, however, is almost exclusively based on individuals
with a primary terminal diagnosis of dementia. This is be-
cause an individual’s primary hospice diagnosis is required
for Medicare payment and is thus reliably included on
Medicare hospice claims. Little is known about hospice use
patterns for those with comorbid dementia whose primary
hospice diagnosis is another illness, including cancer or heart
failure. This is a significant omission, given an estimated
41% of all Medicare decedents are suffering from early- or
late-stage dementia.14 We hypothesize that although MHB
enrollment is based on a patient’s primary terminal illness,
comorbid dementia adds substantial complexity to both
prognosis (and thus eligibility for hospice) as well as care
decisions. Very long hospice enrollment periods for those
with comorbid dementia may indicate that although the pa-
tient/family has extensive home-based care needs and
comfort-focused goals of care, their prognosis may be more
than six months. Similarly, hospice disenrollment may indi-
cate that individuals with comorbid dementia need additional
home-based support, but hospice may not have been the right
mix of services. In addition to these possible direct impacts,
comorbid dementia may also influence care decisions in
differential ways specific to a person’s primary terminal ill-
ness or socioeconomic circumstances.

To address this gap, we use data from the nationally rep-
resentative Health and Retirement Study (HRS)15 to examine
differences in hospice use patterns between those with co-
morbid dementia and those with a primary hospice diagnosis
of dementia. Use of HRS data also enables the examination of
socioeconomic characteristics and functional impairment
that are often omitted from existing studies.

Methods

Study sample and data sources

The HRS is a national longitudinal study of adults 51 years
of age and older in the contiguous United States funded
by the National Institute on Aging (grant number NIA
U01AG009740) and the Social Security Administration and
conducted by the University of Michigan since 1992. Serial
interviews are done every two years and response rates for
each interview wave have exceeded 86%. These interviews
include detailed questions on the participant’s demographic
and social characteristics, functional and cognitive status,
medical information, caregiving needs and hours of support,
and financial information. The HRS also completes post-
death interviews with a knowledgeable proxy. HRS obtains
consent from respondents with fee-for-service (FFS) Medi-
care to link to their Medicare Claims data.

Our sample comprised HRS participants who died between
2004 and 2016 and who received hospice care (n = 8813). To
have 2 years of complete Medicare claims data, we excluded
respondents younger than 67 years at the time of death
(n = 589) and persons without linked FFS Medicare claims

(n = 905). In addition, we excluded persons missing key data
elements from a post-death interview (n = 401) or final core
interview before death (n = 284). Of the remaining 6634 de-
cedents, our final sample included 3123 decedents who en-
rolled with hospice.

Measures

Dementia status. Following established methods, we
assessed all subjects’ probability of dementia using a clin-
ically validated algorithm, which models probability of
dementia on individuals’ responses to a battery of cognitive
and functional measures and demographic data drawn from
the last available HRS survey assessment, on average 12
months before death.16–18 A primary hospice diagnosis of
dementia was identified from the Medicare hospice claims.
Subjects identified as having dementia (based on probability
score >0.5), but who did not have dementia as a primary
hospice diagnosis, were categorized as having comorbid
dementia. All other subjects were classified as not having
dementia.

Hospice use patterns. We identified length of hospice
enrollment and hospice disenrollment from the Medicare
hospice claim file defined as follows: enrollment three or
fewer days before death, enrollment greater than six months,
disenrollment from hospice, and disenrollment from hospice
after six months.

Patient characteristics. We obtained the following
demographic measures from HRS: age at last core interview,
gender, education, race, and ethnicity. We also assessed the
following time-variant measures at the final core interview
before death: marital status, requiring assistance with at least
one of six Activity of Daily Living (ADL), self-rated health,
Medicaid status, count of self-reported comorbidities, pres-
ence of a helper with any Instrumental Activity of Daily
Living (IADL) or ADL, and net worth. We identified nursing
home residence from the post-death exit interview. We
identified the primary hospice diagnosis from the Medicare
hospice claims and categorized as dementia, cancer, heart
failure, and other (which includes all other possible diag-
noses, the most common being chronic obstructive pulmo-
nary disease, chronic kidney disease, and stroke).

Analysis

In this pooled cross-sectional study, we examined bivariate
relationships between dementia status (primary hospice di-
agnosis of dementia, comorbid dementia, and no dementia)
and each of our hospice use patterns using chi-squared tests
and t-tests, as appropriate. We used multivariable logistic
regression to estimate adjusted odds ratios (AORs) between
dementia status and each outcome controlling for age, race,
ethnicity, sex, education, marital status, ADL impairment,
self-rated health, Medicaid, nursing home resident, primary
diagnoses, and year of interview. We excluded net worth
from the multivariable models due to its moderate positive
correlation (r = 0.43) with Medicaid status. We excluded
presence of a helper with any IADL or ADL from the mul-
tivariable models due to its strong positive correlation with
having at least one ADL (r = 0.75). We examined potential
interaction effects of specific primary hospice diagnoses
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(cancer and heart failure) and comorbid dementia, as well as
interaction effects of dementia and low socioeconomic status
(as measured by education and Medicaid eligibility). We
estimated the predicted probability of each hospice use pat-
tern adjusting for all measured covariates.

We performed analyses using Stata software, version 16
(StataCorp). All analyses were adjusted using survey weights
to account for the complex survey design and sampling ap-
proach. All reported p-values are two sided with p < 0.05
considered statistically significant. This study was approved
by the Icahn School of Medicine at Mount Sinai’s Institu-
tional Review Board.

Results

Our sample consisted of 3123 decedents who used hospice,
among whom 14.9% had a primary hospice diagnosis of
dementia, 30.2% had comorbid dementia, and 54.9% had no
dementia. Compared to those without dementia, those with
comorbid dementia tended to be significantly older and more

likely to be non-Hispanic black or Hispanic, more likely to
have not graduated from high school, and more likely to
report poor/fair self-reported health (Table 1).

The overall mean and median lengths of hospice enrollment
were 83.5 and 16.0 days, respectively. For those with a primary
hospice diagnosis of dementia, mean and median lengths of
hospice enrollment were 167.8 and 39.0 days; for those with
comorbid dementia, 103.5 and 23.0 days; and for those without
dementia, 49.7 and 12.0 days. A total of 20.5% of our sample
had hospice care for three or fewer days and 12.8% had hos-
pice care for more than six months. Hospice disenrollment at
any time point was 14.9% and disenrollment following more
than six months with hospice care was 4.3% (Fig. 1).

In adjusted analyses, those with comorbid dementia had
higher odds than those with no dementia of enrolling with
hospice for more than six months (AOR = 1.52; 95% confi-
dence interval [CI]: 1.11–2.09), and hospice disenrollment
following six months with hospice (AOR = 2.55; 95% CI:
1.43–4.53) and lower odds of three or fewer days in hospice
(AOR = 0.73; 95% CI: 0.56–0.94) (Table 2).

Table 1. Characteristics of Medicare Decedents Who Enrolled with Hospice,

by Dementia Status, 2004–2016

Total Sample
N = 3123

Dementia status

Primary hospice
diagnosis of dementia

N = 465

Comorbid
dementia
N = 943

No
dementia
N = 1715

Age (mean, standard deviation) 82.8 (7.2) 85.5** (7.0) 86.8** (7.3) 79.9 (7.8)
Race

Non-Hispanic Black 11.5 14.0** 15.5** 8.7

Hispanic ethnicity 6.0 7.7** 7.4** 4.7
Female 58.6 69.9** 65.1** 52.0
Education ** **

Less than high school 31.3 33.3 42.4 24.5
High school degree 52.2 50.3 46.6 55.8
Some college 2.8 2.6 1.9 3.3
College degree 8.3 8.4 4.7 10.3
Graduate degree 5.5 5.4 4.5 6.1

Unmarried 61.9 70.3** 71.4** 54.3
Low net worth 23.1 32.7** 32.6** 15.2
Self-rated health ** **

Poor/fair 62.6 67.2 68.1 58.3
Good 23.0 19.8 20.5 25.1
Very good/excellent 14.4 12.9 11.4 16.5

ADL impairment 47.6 76.3** 73.7** 25.5
Medicaid eligible 18.6 27.5** 28.4** 11.0
Any helper(s) 61.7 88.4** 88.8** 39.7
Comorbidities * **

0 5.1 3.6 4.0 6.0
1–3 65.6 67.1 58.3 69.2
4 or more 29.3 29.3 37.7 24.8

Nursing home resident 43.2 67.3** 55.4** 29.9
Primary hospice diagnosis

Cancer 31.3 0.0** 18.3** 47.0
Heart failure 10.0 0.0** 12.9 11.1
Other 43.7 0.0** 68.7** 41.9

*p < 0.05; **p < 0.01 compared to the no dementia group.
Low net worth is defined as those in the lowest quartile for net worth (adjusted to 2012 dollars).
Comorbidities: measured as self-reported diagnosis of cancer, lung disease, heart condition, CHF, stroke, memory disease, hypertension,

diabetes, and psychiatric condition.
ADL, Activity of Daily Living.
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With the exception of very short hospice enrollment periods
(£3 days), the differences in the predicted probabilities of each
outcome were twice as large for those with a primary hospice
diagnosis of dementia (vs. no dementia) than for those with
comorbid dementia (vs. no dementia). For example, the pre-
dicted probability of hospice disenrollment for those with a
primary diagnosis of dementia was 20.8%, those with comorbid
dementia was 14.7%, and those without dementia was 12.7%
(resulting in marginal differences compared to those without
dementia of 8.1% and 2.0% points, respectively) (Fig. 2).

Interaction effects between comorbid dementia and
socioeconomic status and comorbid dementia and heart
failure were not significantly associated with study outcomes.
Interaction effects between comorbid dementia and cancer
were not significantly associated with enrollment greater than
six months, hospice disenrollment, or hospice disenrollment
after six months, but were associated with higher likelihood
of hospice enrollment for three or fewer days before death
(AOR = 1.81; CI: 1.05–3.10) (results not shown).

Discussion

This is the first national study of which we are aware to
estimate the prevalence of comorbid dementia among hospice
enrollees. We found that almost one-third of individuals who
enroll with hospice are suffering from comorbid dementia,
while dying of another serious illness. Given the significant

challenges of caring for individuals with dementia as they
approach the end of life,10,19–22 our findings have important
implications for both hospice teams and MHB policies.

Numerous studies and reports indicate that *15% of in-
dividuals enrolled with hospice have dementia as the primary
terminal diagnosis.1,2 Our findings confirm this proportion
with terminal dementia and add that approximately one-third
have comorbid dementia, revealing that upwards of 45% of
the hospice population has dementia. Because persons with
dementia (those with either terminal or comorbid dementia)
often have care needs and a trajectory of decline that are
distinct from other serious illnesses, these findings have im-
portant implications for hospice teams. Specifically, most
persons with dementia have significant need for assistance
with basic daily activities and managing behavioral symp-
toms, and for caregiver support.20,23 Hospice teams may need
additional dementia-focused training themselves to build this
expertise. Caregivers also may benefit from targeted educa-
tion for managing behavioral symptoms and guidance for
strategies to cope with caregiver strain. And while pain
management is often as critical for persons with dementia as
it is for persons with cancer at end of life, persons with de-
mentia may require different assessment tools for measuring
pain and other symptoms. Furthermore medications fre-
quently used in hospice, such as antipsychotics, may be
contraindicated or require tailored protocols for use in per-
sons with dementia.24,25

Table 2. Characteristics Associated with Hospice Use Patterns, N = 3123

Enrollment
£3 days

Enrollment
>6 months

Hospice
disenrollment

Hospice disenrollment
After 6 months

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

Dementia status
Primary hospice
diagnosis of dementia

0.73 (0.53–1.00)* 2.62 (1.86–3.68)** 1.82 (1.32–2.51)** 4.31 (2.37–7.82)**

Comorbid dementia 0.73 (0.56–0.94)* 1.52 (1.11–2.09)** 1.19 (0.89–1.58) 2.55 (1.43–4.53)**
No dementia 1.00 1.00 1.00 1.00
Age 1.00 (0.98–1.01) 1.01 (0.99–1.03) 1.01 (0.99–1.02) 1.01 (0.98–1.04)

Race
Non-Hispanic Black 1.00 (0.74–1.36) 1.09 (0.77–1.54) 1.60 (1.18–2.17)** 1.46 (0.87–2.47)
White/other 1.00 1.00 1.00 1.00
Hispanic ethnicity 0.92 (0.61–1.39) 0.62 (0.37–1.06) 0.96 (0.61–1.50) 1.01 (0.47–2.15)
Female 0.66 (0.54–0.80)** 1.22 (0.94–1.60) 1.03 (0.81–1.31) 1.34 (0.85–2.11)

Education
More than high school 1.19 (0.96–1.48) 0.90 (0.70–1.17) 1.01 (0.79–1.28) 0.89 (0.58–1.36)
Less than high school 1.00 1.00 1.00 1.00
Unmarried 1.15 (0.93–1.41) 1.12 (0.84–1.48) 1.04 (0.80–1.33) 1.07 (0.66–1.74)

Self-rated health
Poor/fair 0.84 (0.69–1.03) 1.90 (1.44–2.51)** 1.43 (1.12–1.81)** 2.26 (1.37–3.72)**
Good/very good/excellent 1.00 1.00 1.00 1.00
ADL impairment 0.80 (0.64–0.99)* 2.19 (1.63–2.93)** 1.26 (0.98–1.62) 2.31 (1.35–3.93)**
Medicaid eligible 1.14 (0.87–1.48) 1.24 (0.93–1.66) 1.42 (1.09–1.86)* 1.14 (0.73–1.80)

Comorbidities
4+ 1.06 (0.67–1.69) 0.88 (0.45–1.69) 0.78 (0.47–1.30) 0.77 (0.26–2.30)
1–3 1.29 (0.84–1.99) 1.02 (0.54–1.92) 0.73 (0.46–1.18) 0.93 (0.32–2.68)
0 1.00 1.00 1.00 1.00
Nursing home resident 1.08 (0.89–1.33) 1.04 (0.82–1.33) 1.09 (0.87–1.37) 1.05 (0.70–1.56)
Year 1.00 (0.98–1.03) 1.05 (1.01–1.08)** 0.96 (0.93–0.99)** 1.03 (0.98–1.09)

*p < 0.05; **p < 0.01.
AOR, adjusted odds ratio; CI, confidence interval.

400 ALDRIDGE ET AL.



F
IG

.
2
.

T
it

le
:

M
ar

g
in

al
E

ff
ec

t
o
f

D
em

en
ti

a
o
n

H
o
sp

ic
e

U
se

P
at

te
rn

s,
2
0
0
4
–
2
0
1
6

S
o
u
rc

e:
au

th
o
rs

’
an

al
y
se

s
o
f

H
R

S
d
at

a
fo

r
F

F
S

M
ed

ic
ar

e
b
en

efi
ci

ar
ie

s
in

th
e

U
n
it

ed
S

ta
te

s,
w

h
o

en
ro

ll
ed

w
it

h
h
o
sp

ic
e

an
d

d
ie

d
b
et

w
ee

n
2
0
0
4

an
d

2
0
1
6
.

T
h
is

fi
g
u
re

d
ep

ic
ts

th
e

d
if

fe
re

n
ce

in
th

e
ad

ju
st

ed
p
ro

b
ab

il
it

y
o
f

ea
ch

h
o
sp

ic
e

u
se

p
at

te
rn

in
co

m
p
ar

is
o
n

to
th

o
se

w
it

h
o
u
t

d
em

en
ti

a.
C

o
lo

r
im

ag
e

is
av

ai
la

b
le

o
n
li

n
e.

401



Some hospices have begun developing dementia-specific
practices and programs to accommodate persons with de-
mentia,9,26 yet how widely these programs are employed and
their effectiveness are unknown. Researchers and policy
makers could address these gaps by collecting data on
dementia-specific practices in hospices, mandating that hos-
pice staff undergo training in dementia care, and requiring
that hospices collect dementia-specific quality measures. For
example, the Family Evaluation of Hospice Care (FEHC)
survey27 that is sent to bereaved family members of hospice
enrollees could include an item about whether the hospice
recipient had dementia at the time of death and whether the
hospice provided dementia-specific counseling and treat-
ments.

We also found that those with comorbid dementia have
similar patterns of hospice use as those with a primary hos-
pice diagnosis of dementia, although the magnitude of effects
differs. This suggests that having dementia significantly in-
fluences decisions regarding hospice enrollment and disen-
rollment for people with and without another life-limiting
illness. Patients with comorbid dementia have an *4% point
higher probability (CI: 0.01–0.07) of hospice enrollment over
six months compared to those without dementia, rising to a
10% point higher probability (CI: 0.07–0.16) for those with a
principal diagnosis of dementia.

There are a few possible reasons why hospice use patterns
are similar in direction, but different in magnitude between
those with comorbid versus primary dementia. One reason is
that the presence of a comorbid dementia diagnosis may
strongly influence a person’s goals of care and lead them to
enroll in hospice earlier in the course of another disease,
compared to others without dementia.28 Challenges with
accurate prognostication in the setting of dementia can also
lead to earlier hospice enrollment.11 When dementia is
present, in addition to another terminal illness, a person’s
prognosis may be shorter or more predictable, and thus,
providers may be more likely to refer these individuals to
hospice. In both the case of primary and comorbid dementia,
hospice may be viewed as providing care assistance for the
many care needs of persons with dementia, which are oth-
erwise poorly met by existing benefits, even when there is
prognostic uncertainty. For hospice organizations, there have
been financial incentives to enroll those with a primary di-
agnosis of dementia, whose longer period of enrollment and
lower acuity result in increased profit margins.29–32 More
research is needed to understand the reasons underlying our
observed hospice use patterns in comorbid and primary de-
mentia, particularly from the perspective of patients, fami-
lies, and providers.

From a policy perspective, increased use of hospice by
those with a primary hospice diagnosis of dementia and the
associated longer average lengths of stay are central to the
debate regarding increasing costs of the MHB program.3 In
recent years, Medicare has implemented a number of policy
and payment changes to try to contain costs, essentially by
discouraging initial or continued enrollment of persons with
dementia. For example, as part of the Affordable Care Act,
Medicare began requiring that hospices have a ‘‘face-to-
face’’ encounter with each hospice beneficiary to assess
continued hospice eligibility at the beginning of the third
benefit period (i.e., at six months following hospice enroll-
ment) and at the beginning of every benefit period thereafter.

Similarly, 2016 Hospice Payment Reform was specifically
designed to de-incentivize long hospice enrollment periods
by reducing payments to hospices after 60 days on service.33

Given our finding that both those with a primary hospice
diagnosis of dementia and comorbid dementia are more
likely to have hospice enrollment periods longer than six
months, this acts as a specific barrier to remaining enrolled
with hospice for persons with dementia.

Although payment reform policies may reduce Medicare
hospice expenditures and reduce enrollment of marginally
eligible persons with dementia by some profit-motivated
hospices, it is important to ensure that these changes do not
result in more burdensome transitions for persons with de-
mentia and that persons with dementia still have access to
high-quality end-of-life care. The end-of-life experience is
often very stressful for persons with dementia and their
caregivers,19 who face significant challenges navigating
hospice services in conjunction with a complex array of
health and long-term care services. Given our finding that
persons with a primary diagnosis of dementia are more likely
to experience disenrollment from hospice, which fragments
care and leaves patients and families scrambling,34 policy
makers should weigh the costs and benefits of policies that
may restrict initial or continuing enrollment in hospice for
persons with a primary diagnosis of dementia.

These considerations are especially important, given the
fact that other services to support persons with dementia who
are approaching end of life and their caregivers are still often
piecemeal, insufficient, or not available nationwide.35 Al-
though alternatives to the hospice model for end-of-life care
such as home-based serious illness care and dementia care
management programs have grown in recent years,36,37 these
programs still serve relatively few persons with dementia.38

The MHB, on the other hand, is a well-established, well-
recognized model of care with high utilization by persons
with dementia. As federal regulation and payment policies
for hospice continue to evolve, regulators should consider
approaches that maintain access to hospice for persons with
dementia and work to integrate hospice into emerging alter-
native care models to better meet the needs of persons with
dementia and their caregivers.

A limitation to this study is that we used Medicare hospice
claims data to identify individuals with a primary hospice
diagnosis of dementia. Using Medicare claims to identify
individuals with dementia has the potential for misdiagnosis
by providers entering the claim, including missed diagnoses
and incorrectly attributed diagnoses.39 However, a number of
studies have found that using Medicare claims to identify
dementia has relatively robust sensitivity and specificity.40,41

In our case, we only used Medicare claims data to identify
individuals with a primary hospice diagnosis of dementia and
used the HRS data to identify people with comorbid dementia.
Because there are strict criteria for designating dementia as a
primary hospice diagnosis42 (e.g., stage 7C on the FAST
Scale, weight loss, and/or aspiration pneumonia as some key
criteria), it is less likely that these individuals are mis-
specified compared to other approaches to identifying indi-
viduals with dementia using Medicare claims. In addition, our
use of the HRS algorithm to identify those with comorbid
dementia may have either missed or incorrectly identified
those with comorbid dementia. However, the HRS algo-
rithm was validated against a gold-standard neuropsychiatric
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assessment within the Aging, Demographics, and Memory
Study16,18 finding sensitivity of 78% and specificity of 90%.16

This method closely approximates current guidelines for
clinical diagnosis of dementia.43

Conclusion

Almost half of the hospice patient population suffers from
dementia, underscoring the need for hospice organizations
and regulators to ensure that hospice care is tailored to the
needs of persons with dementia and their caregivers. As
federal regulation and payment policies for hospice continue
to evolve, regulators must move beyond punitive approaches
that may restrict access to hospice for persons with dementia
and consider the integration of hospice into emerging care
models to better meet the needs of people both dying with and
from dementia.
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