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ABSTRACT

Background: Many older persons with advanced dementia receive terminal care in nursing
homes, others remain in the community with home care services.

Objectives: To describe and compare the end-of-life experience of persons dying with ad-
vanced dementia in the nursing home and home care settings.

Design: Retrospective cohort study.
Setting/Subjects: Persons 65 years or older with advanced dementia who died within 1 year

of admission to either a nursing home in Michigan between July 1, 1998 until December 31,
2000 (n � 2730), or the state’s publicly funded home and community-based services from Oc-
tober 1, 1998 until December 31, 2001 (n � 290).

Measurements: Data were derived from the Minimum Data Set (MDS)-Nursing home Ver-
sion 2.0 for the institutionalized sample, and the MDS-Home Care for the community-based
sample. Variables from the MDS assessment completed within 180 days of death were used
to describe the end-of-life experiences of these two groups.

Results: Nursing home residents dying with advanced dementia were older, had greater
functional impairment, and more behavior problems compared to home care clients. Few sub-
jects in the nursing home (10.3%) and home care (15.6%) cohorts were perceived to have less
than 6 months to live. Only 5.7% of nursing home residents and 10.7% home care clients were
referred to hospice. Hospitalizations were frequent: nursing home, 43.7%; home care, 31.5%.
Pain and shortness of breath were common in both settings. End-of-life variables indepen-
dently associated with nursing home versus home care included: hospice (adjusted odds ra-
tio [AOR] 0.26, 95% confidence interval [CI], 0.16–0.43), life expectancy less than 6 months
(AOR 0.31; 95% CI, 0.20–0.48), advance directives (AOR, 1.48; 95% CI, 1.11–1.96), pain (AOR,
0.38; 95% CI, 0.29–0.50), shortness of breath (AOR 0.20; 95% CI (0.13-0.28), and oxygen ther-
apy (AOR, 2.47; 95% CI, 1.51–4.05).

Conclusions: Persons dying with advanced dementia admitted to nursing homes have dif-
ferent characteristics compared to those admitted to home care services. Their end-of-life ex-
periences also differ in these two sites of care. However, palliative care was not optimal in
either setting.
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INTRODUCTION

BY THE YEAR 2030, more than 13 million Amer-
icans will suffer with dementia, a progressive

and incurable condition.1 Recent work has shown
that the site of death has important implications
for the quality of terminal care.2 Little is known
about the end-of-life experience of persons dying
with advanced dementia in different care set-
tings.

The majority of individuals with advanced de-
mentia receive their end-of-life care in nursing
homes.3–6 However, a substantial proportion of
terminal care in dementia is provided in the com-
munity with home health services.3–6 Many older
persons prefer to stay at home as long as possi-
ble near the end-of-life.7,8 Patients’ preferences
for the site of terminal care shift toward institu-
tionalization when they feel that they can no
longer receive adequate palliation in their homes
and they are too burdensome for their families.8

The unique care requirements in end-stage de-
mentia can be particularly challenging for infor-
mal caregivers.6

To promote informed decision-making regard-
ing the site of terminal care, the experience of 
persons dying with advanced dementia across
various settings needs to be better described.
Therefore, the objective of this study was to ex-
amine and contrast the end-of-life experience of
severely demented individuals who died within
one year of admission to either a nursing home
or a community-based home care service. In or-
der to achieve this objective, we conducted a ret-
rospective study using data from the Minimum
Data Set (MDS).9–13 The MDS is a standardized,
comprehensive, assessment instrument that col-
lects data on a broad range issues pertinent to
end-of-life care including: burdensome symp-
toms, advance directives, health service utiliza-
tion, and treatments. In Michigan, the MDS is
mandated for use in all nursing homes9–12 as well
as by the state’s publicly funded home care ser-
vices,13 providing a unique opportunity to de-
scribe terminal care in these two settings.

METHODS

Data sources

The study was exempt from review by the Har-
vard Medical School Office for Subject Protection.

Two data sources from the state of Michigan were
used to identify and describe the study popula-
tion: (1) The Minimum Data Set-Nursing Home
(MDS-NH) Version 2.0 for the institutionalized
sample9–12 and (2) the MDS-Home Care (MDS-
HC) for the community-based sample.13

The MDS is mandated for use in all nursing
homes (MDS-NH) nationwide.9–12 As well, Michi-
gan has mandated the use of a compatible as-
sessment system, the MDS-HC,13 for use in its
Michigan Choice Waiver for the Elderly and Dis-
abled program. The waiver program provides a
wide range of home care agency-based services
to persons who would otherwise be eligible for
nursing home care. The definitions and coding
conventions for the variables used in this study
were identical in the MDS-NH and MDS-HC in-
struments, unless otherwise noted. Data were 
collected by trained nurses in both settings. In-
terrater reliabilities for all the MDS items are ad-
equate for research purposes.9–12 In the nursing
home, full MDS-NH assessments are completed
at the time of admission, annually, and whenever
there is a significant change in health status. An
abbreviated version of the MDS is completed on
a quarterly basis for clinically stable patients. In
the home care program, full MDS-HC assess-
ments are performed quarterly.

In this study, MDS-NH data were collected be-
tween July 1, 1998 and December 31, 2000 from
nursing home residents living in all facilities in
Michigan (n � 121,129 residents, n � 458 facili-
ties). The MDS-HC data were collected between
October 1, 1998 and December 31, 2001 from all
persons enrolled in the state’s waiver home care
management programs (n � 23,095 individuals).

Population

Persons aged 65 years or older with advanced
dementia who died within 12 months of admis-
sion to either a nursing home or home care pro-
gram were identified. Only patients who had a
full MDS assessment completed within 180 days
of death were included. Advanced dementia was
defined as having a diagnosis of dementia (Alz-
heimer’s disease or other causes) and a Cognitive
Performance Score (CPS) of 5 or 6 on the MDS as-
sessment completed at the time of admission to
the nursing home or home care program.11 The
Alzheimer’s disease and dementia diagnoses
have been used for epidemiological research,15

and have intraclass coefficients of 0.89 and 0.79,
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respectively.16 The CPS is a validated measure of
cognitive impairment that uses five MDS vari-
ables to group individuals into seven hierarchi-
cal cognitive performance categories (0–6).14 A
CPS of 5 or 6 corresponds to a Mini Mental Sta-
tus Examination score of 5 or less.

We wanted to identify older persons with ad-
vanced dementia who died within 12 months of
admission to either a nursing home or home care
program. Therefore, subjects who had MDS infor-
mation available 12 months after their admission
were excluded. For the remaining subjects, death
information was obtained from the Michigan
Death Registry. The following variables were used
to merge the death information with the MDS-NH
and MDS-HC databases: first name, middle name,
last name, gender, birth date, race, and social se-
curity number. If a complete match was found and
the death date was within 12 months of the sub-
jects’ admission date, they were included in the
study. If a complete match was not found or if the
subjects’ death date was beyond 12 months of their
admission date, then they were excluded.

Definition of variables

Demographic data, functional status, and the
presence of other common terminal conditions
were derived from the MDS assessments com-
pleted at the time of admission to either the nurs-
ing home or home care program. Demographic
data included the following: age, days between the
admission and death date, race/ethnicity (white
versus other), and gender. Functional status was
quantified using the MDS Activity of Daily Living
(ADL) Long Form Scale (0–28).17 The scale mea-
sures functional ability in seven domains. A score
of 28 represents complete dependence in all seven
domains. The presence of behavior problems
(wandering or physical agitation) on admission
was also determined. Patients with diagnoses of
cancer (MDS does not distinguish the type of can-
cer), congestive heart failure and chronic obstruc-
tive pulmonary disease were identified.

In order to describe the dying experience in ad-
vanced dementia, we selected outcome variables
from the MDS thought, a priori, to represent im-
portant features of end-of-life care based on our
knowledge of the literature (2–5,18) and clinical
experience. These data were derived from the last
MDS assessment completed prior to death, un-
less otherwise noted. Variables were categorized
as follows: health services utilization, advance

care planning, nonpalliative interventions, signs
and symptoms, and other treatments. The num-
ber of days between the date of the last MDS as-
sessment and death was also determined.

In the category of health services utilization, we
examined whether or not subjects experienced a
hospitalization or emergency room visit within
the 90 days prior to their last MDS assessment.
Subjects referred to hospice at any time while be-
ing cared for at the nursing home or at home were
identified.

In the area of advance care planning, we ex-
amined whether or not the subjects had an ad-
vance directive. The MDS-HC does not include
data on specific advance directives. Therefore,
home care subjects were considered to have an
advance directive if the response to the following
MDS-HC item was positive: “Does the patient
have an advance directive (e.g., request for do-
not-hospitalize).” Nursing home residents were
considered to have an advance directive if they
had either a request not to be resuscitated (DNR)
or hospitalized (DNH) recorded on the MDS-NH.

Nonpalliative interventions included the use of
feeding tubes and intravenous therapy (fluids or
medications). Other treatments included oxygen
therapy (intermittent or continuous) during the
14 days prior to the last assessment and in-
dwelling bladder catheters. We also examined
whether or not subjects received any of the fol-
lowing medications in the 7 days prior to their
last assessment: antipsychotics, antianxiety agents
and antidepressants. Signs and symptoms in-
cluded pneumonia, pain (daily or almost daily),
shortness of breath, and pressure ulcers (with at
least some loss of skin integrity). Finally, the pres-
ence of chewing or swallowing difficulties were
determined.

Statistical analysis

All analyses were performed using SAS Ver-
sion 8.1 for Windows (19). In order to compare
the end-of-life experience in advanced dementia
in the nursing home and at home, care setting was
the main independent variable in all analyses. Bi-
variate analyses were conducted comparing sub-
ject characteristics and end-of-life outcomes in
these two settings. �2-Tests and two-sample t tests
were used to analyze dichotomous and continu-
ous variables, respectively. ADL score was cate-
gorized into three groups based on terciles; 0–20
(referent), 21–27, and 28.
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End-of-life outcomes that differed significantly
(p � 0.05) between the nursing home and home
care settings in the bivariate analyses, were selected
for multivariate analysis using logistic regression.
Age, race, gender, functional status, ethnicity, cog-
nitive status (CPS score of 6 versus 5), and days be-
tween admission and death were included as co-
variates in all multivariate models. Other potential
confounders were included as covariates in indi-
vidual models depending on the outcome being 
examined. Variables were only considered as po-
tential confounders if the bivariate association be-
tween the location of care and the individual vari-
able differed by a p value � 0.10. Diagnoses or
conditions included as covariates in particular
models included (dependent variables indicated in
parentheses): pneumonia and chronic obstructive
pulmonary disease (hospitalization and shortness
of breath models), pain and shortness of breath
(hospice referral), chewing or swallowing prob-
lems (tube feeding), shortness of breath (oxygen
therapy, chronic obstructive lung disease), and be-
havior problems (antianxiety medication).

RESULTS

Subject characteristics

There were 3483 nursing home residents and
314 home care clients with advanced dementia
who died within 1 year of admission. Among

these subjects, we included the 2730 (78%) nurs-
ing home residents and 290 (92%) of home care
clients who had full MDS assessments 180 days
prior to death. The nursing home residents ex-
cluded from the study because they did not have
a full MDS assessment completed within 180 days
of death (n � 753, 12%) did not differ significantly
from those included in the study with respect to
the following baseline characteristics: age, gen-
der, ADL score, CPS, days between admission
and death, and other potentially terminal diag-
noses (i.e., cancer, chronic obstructive pulmonary
disease, and congestive heart failure). No subjects
were included in both the nursing home and
home care cohorts. The mean number of days be-
tween the last MDS assessment prior to death and
death did not differ significantly between the
nursing home and home care cohorts (51.0 � [SD]
50.0 versus 54.7 � [SD] 35.5 days, p � 0.11).

At the time of admission, nursing home resi-
dents with advanced dementia were more likely
to have the following characteristics compared to
home care clients: older age, fewer days between
admission and death, total functional depen-
dence, white race (versus non-white), a CPS score
of 6 (versus 5), and behavior problems. Gender
did not differ between the two groups (Table 1).

Health services utilization

The frequencies and bivariate analyses com-
paring the end-of-life characteristics of older per-
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TABLE 1. SUBJECT CHARACTERISTICS

Characteristic Home care (n � 290) Nursing home (n � 2730) p value

Age on admission (mean years � SD) 81.7 � 7.4 83.4 � 7.1 0.01
Female (%) 65.0 63.0 0.32
White (%) 72.9 82.8 �0.001
ADL scorea (level of dependence)

0–20 70.2 24.3 �0.001
21–27 23.1 36.2 �0.001
28 (total dependence) 6.7 39.3 �0.001

Days between death and admission (mean � SD) 306.24 � 301.7 173.7 � 286.4 �0.001
Cognitive Performance Scoreb � 6 (versus 5) (%) 34.6 57.1 �0.001
Behavior problems (%) 10.6 31.1 �0.001
Other diagnoses

Cancer (%) 13.7 11.4 0.23
Chronic obstructive pulmonary disease (%) 11.6 15.6 0.07
Congestive heart failure (%) 29.6 29.6 0.94

aADL, activities of daily living. Total ADL score is the sum of scores in each of 7 domains of function including
bed mobility, dressing, toileting, transfer, eating, grooming, and locomotion. Each is scored on a 5 point scale (0, in-
dependent; 1, supervision; 2, limited assistance; 3, extensive assistance; and 4, total dependence).

bCognitive Performance Score of 6 is defined as very severe cognitive impairment, a score of 5 is defined as severe
cognitive impairment.

SD, standard deviation.



sons with advanced dementia in the nursing
home and at home are presented in Table 2. Table
3 shows the results of the multivariate analyses.

Hospital admissions just prior to death were
common in both groups, but more frequent
among the nursing home cohort (43.7% versus
31.5%, p � 0.001), Hospitalization rates did not
differ between the two groups after multivariate
adjustment. Few subjects dying with advanced
dementia were referred to hospice. Hospice re-
ferral was significantly lower among nursing
home residents compared to home care clients
(5.7% versus 13.1%, p � 0.001), even after adjust-
ing for potential confounders. Emergency room
visits did not differ between the two groups.

Advance care planning

A higher proportion of nursing home residents
had advance directives compared to subjects 
receiving home care (57.4% versus 39.4%, p �
0.001). Within 180 days of death, few subjects in
either cohort were perceived by their caregivers
as having life expectancy of less than 6 months,
however the proportion of subjects with this poor
prognosis was significantly lower among nursing
home residents (10.3% versus 15.6%, p � 0.02).

These associations remained significant after
multivariate adjustment.

Nonpalliative interventions

Among nursing home residents with advanced
dementia, 27.2% died with a feeding tube, com-
pared to 11.9% of subjects in the home care pro-
gram (p � 0.001). However, the majority of tube-
fed subjects had feeding tubes at the time of
admission to the nursing home (83%) and home
care programs (78%). Few subjects in the nursing
home (3.6%) and home care cohorts (2.8%) were
reported to receive intravenous therapy just prior
to the death (p � 0.52)

Signs and symptoms

It was common for older persons with ad-
vanced dementia to suffer with distressing signs
and symptoms near the end-of-life in both care
settings. However, compared to home care
clients, subjects in the nursing home were re-
ported to have less pain (37.1 % versus 53.4%, p �
0.001) and shortness of breath (12.7% versus
29.7%, p � 0.001), even after multivariate adjust-
ment: pain (adjusted odds ratio [AOR], 0.38; 95%
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TABLE 2. BIVARIATE ANALYSIS

Characteristic (%) Home care (n � 290) Nursing home (n � 2730) p value

Health services utilization
Hospitalization within the previous 90 days 31.5 43.7 �0.001
Emergency department visit within the previous 90 days 13.1 11.4 0.41
Hospice referral (any time prior death) 13.1 5.7 �0.001

Advance care planning
Advance directive 39.4 57.4 �0.001
Perceived life expectancy �6 months 15.6 10.3 0.02

Nonpalliative interventions
Feeding tube 11.9 27.2 �0.001
Intravenous therapy 2.8 3.6 0.52

Signs and symptoms
Pneumonia 5.2 16.9 �0.001
Daily or almost daily pain 53.4 37.1 �0.001
Shortness of breath 29.7 12.7 �0.001
Pressure ulcers 19.7 35.0 �0.001
Depression 22.3 20.5 0.49

Other treatments
Oxygen therapy 12.5 24.4 �0.001
Foley catheter 15.8 29.4 �0.001
Antipsychotic medications 19.7 22.7 0.35
Antianxiety medications 20.7 15.9 0.05
Antidepressant medications 24.7 21.5 0.21

Characteristics on the last Minimum Data Set assessment prior to death of older persons with advanced dementia
cared for in a nursing home (n � 2730) versus at home (n � 290).



confidence interval [CI], 0.29–0.50); shortness of
breath (AOR, 0.20; 95% CI, 0.13–0.28). In order to
explore the possibility that the nursing home co-
hort had less pain due to greater functional dis-
ability (i.e., reduced mobility resulting in less op-
portunity to elicit pain), a stratified analysis was
conducted. Pain was significantly more likely in
the home care cohort in all three strata of ADL
score.

Many persons with advanced dementia died
with pressure ulcers in both the nursing home
(35.0%) and home care (19.7%) settings. Pres-
sure ulcers were more likely among the nursing
home residents after adjusting for potential con-

founders (AOR, 1.46; 95% CI, 1.04–2.03). Pneu-
monia was also significantly more likely among
the nursing home residents. Depression was
common in both care settings, affecting approxi-
mately one fifth of all subjects. The likelihood 
of depression did not differ between the two
groups.

Other treatments

Subjects were more likely to receive oxygen
therapy if they resided in the nursing home
(24.4% versus 12.5%, p � 0.001), even after ad-
justing for the presence of shortness of breath
(AOR, 2.47; 95% CI, 1.51–4.05). Although short-
ness of breath was more common in the home
care cohort, this group received less oxygen ther-
apy. In addition, nursing home residents were
less likely to receive antianxiety medications
compared to the home care clients, even after ad-
justing for behavior problems. Other treatments,
including the use of antipsychotics medications,
antidepressants and Foley catheters, did not sig-
nificantly differ between the two groups.

DISCUSSION

This study reports the end-of-life experience of
older persons with advanced dementia who died
within 1 year of admission to a nursing home or
home care program. Several findings are notable.
First, the characteristics of persons admitted to
these two care settings differ such that severely
demented persons admitted to nursing homes
have more functional disability, behavior prob-
lems, and feeding tubes compared to those who
remain at home. Second, the palliative care pro-
vided to this population is not optimal in either
setting: most patients are not recognized as 
dying, hospice referrals are infrequent, and hos-
pitalizations, burdensome treatments, and poten-
tially treatable distressing symptoms are com-
mon just prior to death. Finally, several palliative
care outcomes in advanced dementia may be
more favorable in the nursing home. Reported
pain and shortness of breath were less common
in the nursing home subjects compared to home
care cohort, whereas advance directives and the
use of oxygen therapy were more common in the
nursing home setting.
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TABLE 3. MULTIVARIATE ANALYSIS

Characteristic Adjusted ORa

Health services utilization
Hospitalization in the 1.30 (0.98, 1.74)b

previous 90 days
Hospice referral (any 0.26 (0.16, 0.43)c

time prior to death)
Advance care planning

Advance directive 1.48 (1.11, 1.96)
Perceived life expectancy 0.31 (0.20, 0.48)

�6 months
Nonpalliative interventions

Feeding tube 1.70 (1.01, 2.84)d

Signs and symptoms
Daily or almost daily pain 0.38 (0.29, 0.50)
Shortness of breath 0.20 (0.13, 0.28)b

Pneumonia 2.86 (1.62, 5.04)
Pressure ulcers 1.46 (1.04, 2.03)

Other treatments
Oxygen therapy 2.47 (1.51, 4.05)e

Foley catheter 1.06 (0.73, 1.53)
Antianxiety medications 0.63 (0.44, 0.89)f

aAll odds ratios are adjusted for age, race (white ver-
sus non-white), activities of daily living score on admis-
sion, days between admission and death, and Cognitive
Performance Score (6 versus 5).

bHospitalization and shortness of breath models also
adjusted for presence of pneumonia and chronic ob-
structive pulmonary disease.

cHospice models also adjusted for pain and shortness
of breath.

dFeeding tube model also adjusted for the presence of
chewing and swallowing problems.

eOxygen therapy model also adjusted for the presence
of shortness of breath and chronic obstructive pulmonary
disease.

fAntianxiety medication model also adjusted for pres-
ence of behavior problems.

Characteristics on the last Minimum Data Set assess-
ment prior to death of older persons with advanced de-
mentia cared for in a nursing home (n � 2730) versus at
home (n � 290).



Few previous studies have described the end-
of-life experience of older persons with advanced
dementia in various care settings.3–6,18,20,21 Our
study corroborates earlier observations that per-
sons with advanced dementia admitted to nurs-
ing homes have a greater skilled nursing needs
compared to those who are managed at home. In
particular, behavior problems and functional dis-
ability are consistently associated with institu-
tionalization at all stages of dementia.5,22

Our study further supports growing expert
opinion and empiric data suggesting that palliative
care for advanced dementia is sub-optimal across
all care settings including nursing homes,4,5,18

hospitals,20,21 assisted living/residential facilities,4

and home.3,5,6 Advanced dementia is often not
recognized as a terminal illness.18,20,21 Moreover,
it is uncommon for persons dying with end-stage
dementia to be referred to hospice.5,23–25 The
smaller proportion of hospice referrals in the
nursing home may further reflect practical barri-
ers related to contracting hospice services in nurs-
ing facilities, or the perception by nursing home
staff that additional palliative care expertise is not
needed. Hospice services in nursing homes have
been shown to improve pain management, pro-
mote advance care planning, and reduce the use
of invasive treatments.26,27 Moreover, older per-
sons receiving home hospice have been shown to
have a better dying experience compared to those
receiving terminal care in a nursing home or at
home with nursing services.2

Many family members and health care pro-
viders feel palliation should be the primary goal
of care for persons with advanced dementia.28

We have shown, as have others, that potentially
treatable distressing symptoms are common
among persons dying with advanced demen-
tia.4–6,18 Our finding that 53.4% of home care
clients had daily or almost daily pain, is similar
to the proportion reported by family caregivers
of persons dying with dementia (62.6%).6 Pain is
often underreported in advanced dementia when
assessed with standard pain scales and MDS
items.29,30 Therefore, the number of subjects suf-
fering with pain may even be higher than re-
ported. It is notable that nursing home residents
were more likely to receive oxygen therapy and
had less reported shortness of breath compared
to the home care cohort. Oxygen therapy would
be considered reasonable treatment to manage
terminal dyspnea associated with hypoxemia. As

such, our finding supports earlier work suggest-
ing that palliative treatments may be more read-
ily available in an institutionalized setting.4 The
avoidance of burdensome hospital admissions is
another theoretical advantage of the nursing
homes’ ability to provide the 24-hour care. We
found, as have others3–6,20,21 that hospitalizations
are very common for persons with advanced de-
mentia, regardless of care setting.

This study has some limitations that deserve
comment. First, our data describe the patients’ ex-
perience in the primary setting where they were
cared for near the end-of-life, but not necessarily
at the location of death. Second, there may be
some inaccuracies in the recording MDS data. The
potential for misclassification is minimized by
uniform data collection by trained staff and ex-
plicitly defined variables in a coding manual.
While most misclassification is likely to be non-
differential between the home care and nursing
home settings, there may be some reporting bias
of symptoms in our two cohorts. For example,
nursing home staff may be more reluctant to re-
port pain, one of several MDS quality indicators
used to rate nursing homes nationwide. Third, al-
though we examined a well-defined cohort with
advanced dementia and used multivariate tech-
niques, we may not have adjusted for all the clin-
ical differences between the home care and nurs-
ing home cohorts to explain our findings. Fourth,
many important end-of-life outcomes are not cap-
tured in the MDS, including family satisfaction
with end-of-life care and the process of shared
decision-making. Fifth, 12% of the nursing home
residents who died within a year of admission
were excluded because a full MDS assessment
was not completed within 180 days of death. Al-
though these residents were similar to those who
met inclusion criteria at the time of admission, it
is possible that these groups differed with respect
to their end-of-life experience. Finally, our data
are limited to the state of Michigan and may not
be generalizable to other states where home care
services and nursing home care differ.

Many factors influence the location of terminal
care for persons with advanced dementia includ-
ing patient preferences and care needs, availabil-
ity of formal and informal services, financial 
resources, and caregiver burden. As patients, fam-
ilies and practitioners weigh these varying influ-
ences, it behooves the health care community to
improve the care of those dying with this condi-
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tion in whichever care setting they ultimately
spend their final days. This study underscores the
need to promote better palliative care in advanced
dementia in the home and nursing home settings.
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