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ABSTRACT

BACKGROUND

Dementia is a leading cause of death in the United States but is underrecognized as
a terminal illness. The clinical course of nursing home residents with advanced
dementia has not been well described.

METHODS

We followed 323 nursing home residents with advanced dementia and their health
care proxies for 18 months in 22 nursing homes. Data were collected to character-
ize the residents’ survival, clinical complications, symptoms, and treatments and to
determine the proxies’ understanding of the residents’ prognosis and the clinical
complications expected in patients with advanced dementia.

RESULTS

Over a period of 18 months, 54.8% of the residents died. The probability of pneumo-
nia was 41.1%; a febrile episode, 52.6%; and an eating problem, 85.8%. After ad-
justment for age, sex, and disease duration, the 6-month mortality rate for residents
who had pneumonia was 46.7%; a febrile episode, 44.5%; and an eating problem,
38.6%. Distressing symptoms, including dyspnea (46.0%) and pain (39.1%), were com-
mon. In the last 3 months of life, 40.7% of residents underwent at least one burden-
some intervention (hospitalization, emergency room visit, parenteral therapy, or tube
feeding). Residents whose proxies had an understanding of the poor prognosis and
clinical complications expected in advanced dementia were much less likely to have
burdensome interventions in the last 3 months of life than were residents whose prox-
ies did not have this understanding (adjusted odds ratio, 0.12; 95% confidence
interval, 0.04 to 0.37).

CONCLUSIONS
Pneumonia, febrile episodes, and eating problems are frequent complications in
patients with advanced dementia, and these complications are associated with high
6-month mortality rates. Distressing symptoms and burdensome interventions are
also common among such patients. Patients with health care proxies who have an
understanding of the prognosis and clinical course are likely to receive less aggres-
sive care near the end of life.
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GROWING NUMBER OF AMERICANS ARE

dying with dementia. Prior work suggests

that patients with advanced dementia are
under-recognized as being at high risk for death
and receive suboptimal palliative care.?* The lack
of information characterizing the final stage of
dementia may impede the quality of care provid-
ed to these patients.

Our current understanding of end-stage demen-
tia is based on findings from retrospective stud-
ies,37 cross-sectional studies,® or investigations of
hospitalized patients.®*2? The clinical course of
advanced dementia has not been described in a
rigorous, prospective manner. The incidence of
clinical complications, the extent of physical suf-
fering, and the use of burdensome interventions
are not well understood.

A better understanding of the clinical trajectory
of end-stage dementia is a critical step toward
improving the care of patients with this condition.
This knowledge would help to give health care
providers, patients, and families more realistic ex-
pectations about what they will confront as the
disease progresses and the end of life approaches.
To this end, we conducted an 18-month, multi-
center, prospective study of 323 nursing home
residents with advanced dementia.

METHODS

STUDY DESIGN

Data were obtained from the Choices, Attitudes,
and Strategies for Care of Advanced Dementia at
the End-of-Life (CASCADE) study, a prospective co-
hort study of nursing home residents with ad-
vanced dementia and their families (health care
proxies) that was funded by the National Institutes
of Health. The study’s overriding goal was to ad-
dress major gaps in knowledge concerning care
for patients with advanced dementia. A detailed
description of the study design is provided else-
where.? The institutional review board at Hebrew
SeniorLife in Boston approved the conduct of the
study. Health care proxies provided written in-
formed consent for the residents’ participation in
the study and for their own.

SELECTION OF STUDY SUBJECTS

Subjects were recruited between February 2003 and
August 2007 from 22 nursing homes with more
than 60 beds each, located within 60 miles of Bos-

ton. At baseline and quarterly thereafter, facility
administrators identified residents who met the
following requirements: age, 60 years or older;
score on the Cognitive Performance Scale from
the most recent Minimum Data Set assessment,
5 or 6; and length of stay, more than 30 days. The
Cognitive Performance Scale is a validated mea-
sure that uses five variables from the Minimum
Data Set to group residents into categories ranging
from intact cognition (indicated by a score of 0)
to very severe impairment (indicated by a score
of 6). A score of 5 corresponds to a mean (+SD)
score of 5.1+5.3 on the Mini-Mental State Exami-
nation.'* Residents meeting these requirements
were evaluated for the following additional eligi-
bility criteria: cognitive impairment due to demen-
tia, as documented in the chart; stage 7 on the
Global Deterioration Scale,> as determined by the
resident’s nurse (range of stages, 1 through 7); and
the availability of an appointed health care proxy
who could communicate in English. At stage 7 on
the Global Deterioration Scale, patients have pro-
found cognitive deficits (inability to recognize fam-
ily members), minimal verbal communication, to-
tal functional dependence, incontinence of urine
and stool, and inability to ambulate independently.

DATA COLLECTION
Data on nursing home residents were collected
from chart reviews, interviews with nurses, and
brief physical examinations at baseline and once
per quarter for up to 18 months; for residents who
died during the study period, data were also col-
lected within 14 days after the death. These data
included sociodemographic characteristics, health
status, clinical complications, distressing symp-
toms, burdensome interventions (hospitalization,
emergency room visit, parenteral therapy, or tube
feeding), and use of hospice care.

The sociodemographic data (from the baseline
chart review) included information on age, sex,
length of nursing home stay, race or ethnic group,
marital status, and whether the resident lived in
a special care unit for dementia. Data on health
status included the underlying cause of dementia
documented in the chart (Alzheimer’s disease,
vascular dementia, or another cause), functional
and cognitive status, and coexisting conditions.
Functional status was quantified by nurses with
the use of the Bedford Alzheimer’s Nursing Se-
verity Subscale (on which scores range from 7 to
28, with higher scores indicating greater func-
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tional disability).1® A brief cognitive examination
included the Test for Severe Impairment (on which
scores range from 0 to 24, with lower scores in-
dicating greater impairment).t”

All clinical complications occurring between
assessments were determined from a chart review,
including suspected pneumonia, febrile episodes,
eating problems, and other sentinel events. If
pneumonia was suspected, documentation by a
physician, nurse practitioner, or physician assistant
was required. Febrile episodes (exclusive of sus-
pected pneumonia episodes) were defined accord-
ing to temperature (oral, >37.8°C [100°F]; rectal,
>38.3°C [101°F]; or axillary, >37.2°C [99°F]) and
timing (at least once within a 7-day period, with
more than one occurrence of fever recorded within
7 days considered to be a single episode). Eating
problems included documentation of weight loss,
swallowing or chewing problems, refusal to eat or
drink, suspected dehydration, and persistently re-
duced oral intake. Other sentinel events were de-
fined as acute medical conditions that had the
potential to lead to a clinically significant change
in health status (e.g., hip fracture).

Signs of pain and dyspnea as observed and
documented by the residents’ care providers were
quantified as follows: “none,” “rarely” (<5 days per
month), “sometimes” (5 to 10 days per month),
“often” (11 to 20 days per month), and “almost
daily” (more than 20 days per month). These vari-
ables were dichotomized as none or rarely versus
sometimes, often, or almost daily. Aspiration, agi-
tated behavior, and pressure ulcers were docu-
mented on the basis of interviews with nurses.
(For pressure ulcers, the number and stage —
I through IV — were recorded?® and categorized as
“any pressure ulcer stage II or greater” or “none or
stage I only.”)

The exact dates on which residents underwent
the following interventions were ascertained from
charts: parenteral therapy (defined as intravenous
or subcutaneous hydration or administration
of intravenous or intramuscular antimicrobial
agents), hospitalizations, emergency room visits,
and tube feeding. Referral to hospice care was also
determined as recorded on patient charts.

Data on health care proxies were collected at
baseline and included information on age, sex,
relationship to the resident, whether the proxy
understood the type of clinical complications ex-
pected in advanced dementia, and whether a nurs-
ing home physician had informed the proxy of the

prognosis or the clinical complications expected
in advanced dementia. At each quarterly assess-
ment, the health care proxy was asked whether he
or she thought the resident had less than 6 months
to live. Health care proxies were also asked to es-
timate the number of years since the diagnosis of
dementia had been made.

STATISTICAL ANALYSIS
Characteristics of nursing home residents and their
health care proxies were described with the use of
means for continuous variables and frequencies
for categorical variables. Survival analysis was used
to describe mortality. Survival time was defined as
the number of days between the baseline assess-
ment and the date of death. Data were censored at
18 months, for residents who remained alive at that
time, or at the time of loss to follow-up.

We calculated the cumulative incidences of the
first pneumonia episode, first febrile episode, and
the onset of an eating problem, accounting for the
competing risk of death.* Survival analysis was
used to determine the risk of death after these
complications developed. Survival time was de-
fined as the number of days between the date the
complication occurred and the date of death. Exact
dates were available for pneumonia and febrile
episodes. For residents who entered the study with
eating problems, the baseline date was considered
to be the date of onset. For residents in whom an
eating problem developed during the study, the
date of onset was estimated to be midway between
the date of the assessment that was conducted
when the problem was first recorded and the date
of the preceding assessment. For comparison pur-
poses, survival curves were generated to describe
the mortality of residents without the complica-
tion. These curves included data from residents
who never had the complication as well as data
from other residents before the complication de-
veloped; thereafter these residents contributed data
to the group with complications. Survival curves
for overall mortality and survival after clinical
complications were constructed with the use of
median age, median time since the diagnosis of
dementia, and distribution of residents according
to sex (percentage of female residents).

The proportions of residents who had distress-
ing symptoms, underwent burdensome interven-
tions, or were referred to hospice care during fol-
low-up were determined. Among residents who
died, the proportions with these symptoms and

N ENGLJ MED 361;16  NEJM.ORG OCTOBER 15, 2009

Downloaded from www.nejm.org at GRUPPO DI RICERCA on October 14, 2009 .
Copyright © 2009 Massachusetts Medical Society. All rights reserved.

1531



The NEW ENGLAND JOURNAL of MEDICINE

Table 1. Baseline Characteristics of Nursing Home Residents with Advanced

Dementia.*
All Residents

Characteristic (N=323)
Age —yr 85.3+7.5
Female sex — no. (%) 276 (85.4)
White race — no. (%) 289 (89.5)
Married — no. (%) 64 (19.8)
Median length of stay — yr 3.0
Median time from dementia diagnosis to study entry — yr 6.0
Lived in special care unit for dementia — no. (%) 141 (43.7)
Cause of dementia — no. (%)

Alzheimer's disease 234 (72.4)

Vascular disease 55 (17.0)

Other 41 (12.7)
Coexisting conditions — no. (%)

Active cancer 4 (1.2)

Chronic obstructive lung disease 36 (11.1)

Congestive heart failure 57 (17.6)
Score on Bedford Alzheimer’s Nursing Severity Subscale:: 21.0+£2.3
Score of 0 on Test for Severe Impairment — no. (%)§ 233 (72.1)

* Plus—minus values are means +SD.

Race was determined from baseline charts and confirmed by proxies.

i1 Scores on the Bedford Alzheimer’s Nursing Severity Subscale range from 7 to
28; higher scores indicate greater functional disability.

§ Scores on the Test for Severe Impairment range from 0 to 24; lower scores in-
dicate greater cognitive impairment. For the analysis of baseline characteris-
tics, the score was classified as 0 or higher than 0.
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interventions at specified intervals before death
were calculated.

Finally, the associations between the health
care proxy’s perceptions of the resident’s progno-
sis, understanding of the clinical course, and re-
ceipt or nonreceipt of such information from a
physician (independent variables) were compared
with the likelihood that a burdensome interven-
tion had occurred during the last 3 months of the
resident’s life (outcome). The health care proxy’s
perception of the prognosis was ascertained from
the last interview before the resident’s death. These
analyses were conducted with the use of general-
ized estimating equations to account for cluster-
ing at the facility level and were adjusted for the
presence or absence of pneumonia, a febrile epi-
sode, or another sentinel event during the last
3 months of life. All analyses were conducted with
the use of SAS software, version 9.1 (SAS In-
stitute).

RESULTS

CHARACTERISTICS OF THE SUBJECTS

Among the 1763 nursing home residents who met
the study’s screening criteria, 572 (32.4%) met all
the eligibility criteria. Among those who were eli-
gible, 323 residents with advanced dementia (56.5%)
and their health care proxies were recruited. Eli-
gible residents excluded from the study because
their health care proxies declined participation
did not differ significantly with respect to age or
sex from those who were enrolled. Only three resi-
dents were lost to follow-up, all because of relo-
cation to nonparticipating facilities.

The residents’ mean age was 85.3 years (me-
dian, 86.0); 85.4% of the residents were women,
89.5% were white (10.2% were black, and 0.3%
were Asian), and 19.8% were married (61.0% were
widowed, and 19.2% were divorced or never mar-
ried) (Table 1). The median length of the nursing
home stay was 3.0 years, and the median interval
since the diagnosis of dementia was 6.0 years. Alz-
heimer’s disease was the most common cause of
dementia. Residents had severe functional disabil-
ity (mean score on the Bedford Alzheimer’s Nurs-
ing Severity Subscale, 21.0) and cognitive disabil-
ity (72.7% had a score of 0 on the Test for Severe
Impairment). The health care proxies’ mean age
was 59.9+11.6 years; 63.8% of the proxies were
women, and the relationship to the resident was
categorized as child (67.5%), spouse (10.2%),
other family member (17.7%), guardian (3.1%), or
friend (1.5%).

SURVIVAL AND CLINICAL COMPLICATIONS

More than half the 323 residents (177, or 54.8%)
died over the 18-month course of the study. The
adjusted median survival was 478 days (Fig. 1),
and the probability of death within 6 months was
24.7%. Most of the deaths occurred in the nurs-
ing home (93.8%).

During the study period, the probability of at
least one episode of pneumonia was 41.1%; a fe-
brile episode, 52.6%; and an eating problem,
85.8% (Fig. 1). The adjusted 6-month mortality
rates after the development of pneumonia, a fe-
brile episode, and eating problems were 46.7%,
44.5%, and 38.6%, respectively (Fig. 2). In each
case, these rates were substantially higher than
the mortality rates for residents in whom such
complications had not developed at the time of the
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assessment and for those in whom they never de-
veloped. Among the 177 decedents, the propor-
tions who had these complications in the last
3 months of life were as follows: pneumonia,
37.3%; febrile episodes, 32.2%; and eating prob-
lems, 90.4%.

A total of 42 sentinel events occurred in 31 of
the 323 residents (9.6%) over the 18-month study
period. Seizures accounted for 14 of the 42 events
(33.3%), gastrointestinal bleeding for 11 (26.2%),
hip fractures for 3 (7.1.0%), other bone fractures
for 4 (9.5%), stroke for 3 (7.1%), pulmonary em-
bolus for 1 (2.3%), myocardial infarction for
1 (2.3%), and other events for 5 (11.9%). Sentinel
events rarely precipitated death — only seven
events occurred during the last 3 months of life
among residents who died: two strokes, two sei-
zures, one hip fracture, one episode of gastroin-
testinal bleeding, and one myocardial infarction.

DISTRESSING SYMPTOMS
The proportions of residents who had distressing
symptoms at some point during the 18-month fol-
low-up period were as follows: dyspnea (25 days
per month), 46.0%; pain (=5 days per month),
39.1%; pressure ulcers (stage II or higher), 38.7%;
agitation, 53.6%; and aspiration, 40.6%. Among
residents who died, the proportion who had dys-
pnea, pain, pressure ulcers, and aspiration in-
creased as the end of life approached (Fig. 3).

BURDENSOME INTERVENTIONS
During the 18-month follow-up period, 34.4% of
all residents in the study were treated with paren-
teral therapy, 16.7% were hospitalized, 9.6% were
taken to the emergency room, and 8.0% were tube-
fed. Among the 177 residents who died, the num-
bers receiving these interventions during the last
3 months of life were as follows: 52 (29.4%) re-
ceived parenteral therapy, 22 (12.4%) were hospi-
talized, 5 (2.8%) were taken to the emergency
room, 13 (7.3%) underwent tube feeding, and 72
(40.7%) underwent any one of these interventions.
The most common reason for the 22 hospitaliza-
tions was pneumonia, which accounted for 15 of
them (68.2%), followed by other infections, ac-
counting for 3 (13.6%); heart failure, 2 (9.1%); hip
fracture, 1 (4.5%); and dehydration, 1 (4.5%).

HOSPICE REFERRAL

Of the 323 residents in the study, 72 (22.3%) were
referred to hospice care during the 18-month fol-
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Figure 1. Overall Mortality and the Cumulative Incidences of Pneumonia,
Febrile Episodes, and Eating Problems among Nursing Home Residents

Overall mortality for the nursing home residents during the 18-month
course of the study is shown. The residents’ median age was 86 years,
and the median duration of dementia was 6 years; 85.4% of residents were

low-up period. Of the 177 residents who died, 53
(29.9%) received hospice referrals, which occurred
at the following intervals before death: 0 to 7 days,
26.4%; 8 to 90 days, 30.2%; 91 to 180 days, 17.0%;
and more than 181 days, 26.4%.

HEALTH CARE PROXIES’ PERCEPTIONS

Among all 323 health care proxies, 96.0% believed
comfort was the primary goal of care, and at the
last assessment, 20.0% of health care proxies be-
lieved that the resident for whom they were re-
sponsible had less than 6 months to live. Only
18.0% of health care proxies stated that they had
received prognostic information from a physician.
Whereas 81.4% of the proxies felt they understood
which clinical complications to expect in advanced
dementia, only 32.5% stated that a physician had
counseled them about these complications.

In the subgroup of health care proxies for
residents who died, the distribution of variables
characterizing perceptions of the prognosis and
expected complications was similar to the distri-
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bution in the overall group (Table 2). After ad-
justment for clustering at the facility level and for
the presence or absence of pneumonia, febrile epi-
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Figure 2. Survival after the First Episode of Pneumonia,
the First Febrile Episode, and the Development of an
Eating Problem.

Panel A shows the results of the survival analysis for
pneumonia, Panel B the results for a febrile episode,
and Panel C the results for an eating problem. The red
line in each panel shows survival after development of
these complications. The blue line in each panel shows
the estimated survival before the complication devel-
oped or in its absence (for residents in whom the com-
plication never developed). All curves are presented for
the median age (86 years), median duration of demen-
tia (6 years), and distribution according to sex (85.4%
women).

sodes, and other sentinel events, residents whose
health care proxies believed that the resident had
less than 6 months to live and understood the
clinical complications expected in advanced de-
mentia were less likely to undergo a burdensome
intervention during the final 3 months of life than
were residents whose health care proxies did not
have this understanding of the prognosis and
expected complications (adjusted odds ratio, 0.12;
95% confidence interval, 0.04 to 0.37). Receipt or
nonreceipt of physician counseling was not asso-
ciated with the likelihood of interventions (data
not shown).

DISCUSSION

This prospective cohort study of nursing home
residents shows that patients with advanced de-
mentia have a high mortality rate, that infections
and eating problems are likely to develop in the
terminal stage of dementia, and that distressing
symptoms are common and increase as death ap-
proaches. Within 3 months before death, many of
the residents in our study underwent burdensome
interventions of questionable benefit. However,
when health care proxies were aware of the poor
prognosis and the expected clinical complications,
residents were less likely to undergo these inter-
ventions in the final days of life.

Our study corroborates and extends prior re-
search showing high mortality rates among pa-
tients with advanced dementia.1®11,2022 With a
6-month mortality rate of 25% and a median sur-
vival of 1.3 years, advanced dementia is associated
with a life expectancy similar to that for more
commonly recognized end-of-life conditions, such
as metastatic breast cancer?? and stage IV con-
gestive heart failure.2* The idea that dementia is
a terminal illness is further supported by our find-
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ing that most of the deaths were not precipitated
by devastating acute events (e.g., myocardial in-
farction), other terminal diseases (e.g., cancer), or
the decompensation of chronic conditions (e.g.,
congestive heart failure).

Although it is widely held that infections and
eating difficulties are hallmarks of advanced de-
mentia,?> there are few prospective data on the
incidence of these complications. Over the course
of 18 months, more than half of the residents in
our study had infectious episodes, and 86% had
eating problems. Survival was poor after the onset
of these complications.”'%12:2¢ These findings can
be used to inform families and care providers that
infections and eating problems should be expected
and that their occurrence often indicates that the
end of life is near. Families and providers should
also understand that although these complications
may be harbingers or even precipitants of death,
as they are in other terminal diseases (e.g., the
acquired immunodeficiency syndrome, cancer, and
emphysema), it is the major illness, in this case
dementia, that is the underlying cause of death.

Although the health care proxies for the nurs-
ing home residents in our study overwhelmingly
felt that the primary goal of care was comfort,
physical suffering was common among the resi-
dents. Our study extends prior work describing
discomfort in advanced dementia 38122729 show-
ing that as the end of life approaches, there is an
increase in distressing symptoms, the frequency
and pattern of which are similar to those in pa-
tients with terminal cancer.3® Moreover, patients
with dementia who are dying often receive aggres-
sive treatments, such as tube feeding or hospital-
ization for pneumonia, that may be of limited
benefit and that are inconsistent with a palliative
approach to care.>1%11,3133 Although some poten-
tially burdensome interventions may be necessary
to reduce physical suffering (e.g., hospitalization
for fracture), such circumstances were infrequent
in this study.

Patients who believe the end of life is near>* and
who have a realistic understanding of the clinical
problems characterizing terminal disease3® are
more likely to receive care directed toward com-
fort. Our findings show that these observations
extend to health care proxies for nursing home
residents with advanced dementia. In a recent
study, patients with cancer who had end-of-life
discussions with their physicians were less likely
to receive aggressive care in the final week of life
than were patients who did not have such discus-
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Figure 3. Proportion of Nursing Home Residents Who Had Distressing
Symptoms at Various Intervals before Death.

sions with their physicians.3° However, we found
that the mere fact that health care proxies received
counseling was not correlated with a reduced rate
of burdensome interventions. Rather, our find-
ings suggest that it is the perceptions of the health
care proxies, which may be a consequence of the
quality of counseling, that are associated with the
aggressiveness of end-of-life care.

Several limitations of this study deserve com-
ment. First, because all 22 of the facilities in the
CASCADE study are located in the Boston area,
the extent to which our findings can be general-
ized to other geographic areas is uncertain. How-
ever, the characteristics of the nursing homes and
residents in our sample are similar to those found
nationwide.'3 Second, data obtained from chart
reviews and nurses’ reports may be inaccurate. For
example, prior work suggests that pain is under-
documented by nurses, particularly in patients
with dementia.® Third, we can report only the
associations between the health care proxies’ per-
ceptions of prognosis and of the complications
expected and the use or nonuse of aggressive in-
terventions — we cannot draw conclusions about
cause and effect. Finally, even though all nursing
home residents were put through a rigorous pro-
cess of examination to determine whether they
met the criteria for advanced dementia, it was not
feasible to determine the time at which they first
met these criteria. Therefore, our sample does not
represent an inception cohort, and survival times
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do not reflect survival from the onset of advanced
dementia.

As the mortality rates for many leading causes
of death have declined over the past decade, deaths
from dementia have steadily increased.* Patients,
families, and health care providers must under-
stand and be prepared to confront the end stage
of this disease, which is estimated to afflict more
than 5 million Americans currently and is expect-
ed to afflict more than 13 million by 2050.3” Our
prospective study shows that dementia is a termi-
nal illness and furthers our knowledge of the
clinical complications characterizing its final
stage. We have shown that an understanding of
the prognosis and expected complications on the
part of health care proxies reduces the likelihood

that nursing home residents with advanced demen-
tia who are nearing the end of life will undergo
potentially burdensome interventions of unclear
benefit. In addition, this study underscores the
need to improve the quality of palliative care in
nursing homes in order to reduce the physical suf-
fering of residents with advanced dementia who
are dying.
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