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BACKGROUND: While advanced care planning (ACP) is
recommended in dementia and cancer care, there are
unique challenges in ACP for individuals with dementia,
such as the insidious onset and progression of cognitive
impairment, potentially leading to high-intensity care at
the end of life (EOL) for this population.
OBJECTIVE: To compare ACP completion and receipt of
high-intensity care at the EOL between decedents with
dementia versus cancer.
DESIGN: Retrospective longitudinal cohort study.
PARTICIPANTS: Participants of the U.S. Health and Re-
tirement Study who died between 2000 and 2014 with
dementia (n = 2099) and cancer (n = 1137).
MAIN MEASURES: Completion of three types of ACP (liv-
ing will, durable power of attorney for healthcare
[DPOAH], discussions of preferences for EOL care) and
three measures of EOL care intensity (in-hospital death,
intensive care unit [ICU] care in the last 2 years of life, life
support use in the last 2 years of life).
KEY RESULTS: Use of living will was lower in dementia
than in cancer (adjusted proportion, 49.9% vs. 56.9%; dif-
ference, − 7.0 percentage points [pp, 95% CI, − 13.3 to −
0.7]; p = 0.03). Use of DPOAH was similar between the two
groups, but a lower proportion of decedents with dementia
had discussed preferences compared to decedents with
cancer (53.0% vs. 68.1%; − 15.1 pp [95% CI, − 19.3 to −
10.9]; p < 0.001). In-hospital death was higher in dementia
than in cancer (29.5%vs. 19.8%;+9.7pp [95%CI, +5.9 to +
13.5];p<0.001), althoughuse of ICUcarewas lower (20.9%
vs. 26.1%; − 5.2 pp [95%CI, − 9.8 to − 0.7]; p = 0.03). Use of
life support was similar between the two groups.
CONCLUSIONS: Individuals with dementia complete ACP
less frequently and might be receiving higher-intensity
EOL care than those with cancer. Interventions targeting
individuals with dementia may be necessary to further
improve EOL care for this population.

KEY WORDS: advance care planning; dementia; cancer.

J Gen Intern Med 37(13):3251–7

DOI: 10.1007/s11606-021-07330-2

BACKGROUND

With the aging of the U.S. population, the number of
individuals living with dementia is expected to grow from
6.2 million to 12.7 million by 2050.1 Dementia is a life-
limiting illness and the sixth leading cause of death among
all adults.2 Unlike most other life-limiting illnesses, de-
mentia causes a gradual decline of thinking, remembering,
and reasoning abilities, creating major challenges for pa-
tients, caregivers, and clinicians in providing appropriate
care that is concordant with patients’ care preferences at
the end of life (EOL).3–5

Existing literature suggests that advance care planning
(ACP)—defined as a process of understanding and sharing
personal values, life goals, and preferences regarding future
care6—may reduce unnecessary healthcare that does not align
with patients’ care preferences.7,8 As a result, ACP has been
gaining increasing attention from policymakers and insurers,7

and early ACP is recommended for individuals with dementia
in professional guidelines, such as by the Alzheimer’s Asso-
ciation and National Institute for Health and Care
Excellence.9,10

The prevalence of ACP and the intensity of EOL care have
been widely studied in cancer care.11–14 However, there have
been concerns that the patterns of ACP use and EOL care in
dementia care might differ from those in cancer care due to the
decreased cognitive ability to participate in ACP conversa-
tions and difficulty in predicting the trajectory of the disease
progression.15–18 Research has shown a lower ACP comple-
tion rate and similar intensity of EOL care for individuals with
dementia compared to those with cancer. While informative,
existing studies have been limited due to the use of narrowly
focused populations (e.g., nursing home residents from one
state,19 Veterans20), outdated data,21 or non-U.S. data.22

Moreover, to our knowledge, no study to date has examined
whether the gaps between the two groups have changed over
time. Given the growing prevalence of dementia in the U.S.A.,
it is critically important to understand how ACP use and EOL
care differ between the two groups to inform future health
policies.
To address this knowledge gap, we sought to compare the

likelihood of ACP completion and its trend between decedents
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with dementia and those with cancer using a nationally repre-
sentative sample of older adults in the U.S.A. We also com-
pared the intensity of EOL care and its trend between the two
groups.

METHODS

Data Source and Study Participants

We used the data from the Health and Retirement Study
(HRS), a nationally representative longitudinal survey of
adults aged 51 years and older.23 The HRS participants under-
go “core” interviews every 2 years until death that collect
information about demographics, physical and cognitive func-
tion, and medical conditions.23 After each participant’s death,
a proxy (such as a widow or widower) undergoes an “exit”
interview that collects information of the deceased, including
the physical and mental health and healthcare utilization.24

The response rates of HRS are consistently above 80%.25

Among all the HRS decedents from the 2002–2014 exit
interviews, we identified two groups: (i) decedents with de-
mentia (dementia group) and (ii) decedents with a cancer
diagnosis (cancer group). We assigned a decedent to the
dementia group if the probability of dementia was greater than
50% that is provided by HRS researchers for each HRS
participant 70 years and older reporting to be non-Hispanic
white, non-Hispanic black, or Hispanic.26 The probability of
dementia is calculated based on a validated prediction model
using the information from the latest core interviews (typically
within 2 years before the death), such as activities of daily
living and multiple cognitive batteries (e.g., backward
counting from 20, immediate and delayed word recall).27 A
cut-off of 50% has been reported to classify 88% of partici-
pants correctly and used in previous literature.28,29 We
assigned a decedent to the cancer group if the proxy-reported
cause of death was cancer.
We compared these two groups (i.e., those who died with

dementia vs. those who died of cancer) because they are similar
in that ACP was indicated. In cancer care, there is often time to
anticipate EOL care planning needs facing disease progression
(typically a few months before death),18 whereas a diagnosis of
dementia should trigger ACP given the progressive cognitive
impairment. In addition, very few proxies reported dementia as
the cause of death among the dementia group (see Appendix
Table 1 for more details). We excluded decedents if (i) they have
missing data on adjustment variables or zero-weights (n = 46) or
(ii) the probability of dementia was greater than 50% and cancer
was listed as a cause of death (n = 194). See Appendix Figure 1
for a flow chart.

Advance Care Planning Measures

Based on proxy reports, we used three binary variables to
measure the completion of three types of ACP: (i) “Living

Will” (the participant’s provision of written instructions for
EOL care); (ii) “Durable Power of Attorney for Healthcare”
(DPOAH, a legal arrangement for a specific person or persons
to make decisions about medical care if the participant cannot
make those decisions); and (iii) “Discussions of Preferences”
(the participant’s engagement in discussions with anyone prior
to death about preferences for EOL care). See Appendix
Methods for the exact wording of these questions.

End-of-Life Care Intensity Measures

Based on proxy reports, we used three binary variables to
measure EOL care intensity: (i) “in-hospital death” (whether
a participant died in a hospital); (ii) “ICU care” (whether a
participant spent time in an intensive care unit [ICU] in the last
2 years of life); and (iii) “life support use” (whether a partic-
ipant used life support equipment [e.g., mechanical ventila-
tion] in the last 2 years of life). See Appendix Methods for the
exact wording of these questions.

Adjustment Variables

We included the following variables in our regression models
as adjustment variables (data was obtained from the exit inter-
view or the latest available core interviews): age at death (as
continuous), race (non-Hispanic white, non-Hispanic black, or
Hispanic), sex, marital status (married or not married), educa-
tion attainment (less than high school, graduated high school/
general equivalency diploma, or at least some college), whether
a participant was living in a nursing home at the time of death,
wealth categorized in quartiles (defined as the net value of total
wealth including secondary residence less all debt), whether a
participant was covered by Medicaid at the time of death,
dummy variables for each of the six comorbidities (heart dis-
ease, hypertension, diabetes, lung disease, arthritis, stroke), a
functional limitation score defined as the number of activities of
daily living (ADL) requiring assistance during the last 3 months
of life (categories of 0, 1, 2, 3, 4, 5, or 6, 6 indicating that a
participant required assistance in walking, toileting, bathing,
transferring, eating, and dressing),30 geographic location of
death (categorized into nine census divisions and foreign coun-
ty), and year of death (fixed effects; i.e., categorical).

Statistical Analysis

First, we estimated multivariable linear regression models to
examine the association between dementia status (vs. cancer)
and each of the three ACP completion measures, along with
the adjustment variables. We used linear regression models as
opposed to logistic regressionmodels for the interpretability of
the regression coefficients (i.e., linear probability models).
Second, we examined whether the time trends in ACP com-
pletion measures differed between dementia and cancer
groups. To do so, we first estimated multivariable linear re-
gression models to evaluate the association between year of
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death (as continuous, instead of categorical, variables in the
main analysis) and each outcome (three ACP measures) for
dementia and cancer groups separately (i.e., testing whether
there was a significant linear trend in each group). We then
estimated p values for the interaction terms between the year
of death (as continuous) and dementia status (vs. cancer) using
the total sample to formally test whether the time trends in the
two groups were different. We conducted similar analyses for
the three EOL care intensity measures.

Sensitivity Analyses

We conducted a series of additional analyses. First, to test the
sensitivity of our findings to the time frame of EOL care (i.e., 2
years), we limited our sample to those who died within 1 year
of the last HRS core interview, effectively examining ICU care
and life support use in the last year of life. Second, we
reanalyzed the data with an alternative model specification
by not including functional limitation score and nursing home
status in the regression models because these may be correlat-
ed with dementia status. Lastly, we examined four alternative
ACP completion measures defined by the completion of two
or three ACP components (e.g., both living will and DPOAH)
to further understand the patterns of ACP completion. We also
conducted similar analyses using four alternative EOL care
intensity measures defined by the receipt of two or three high-
intensity EOL care.
All analyses accounted for the complex survey design of

HRS to account for nonresponse and produce national esti-
mates.31 Statistical analyses were conducted using SAS ver-
sion 9.4 and Stata version 14.2 with two-sided tests and a
significance level of 0.05. This study was deemed exempt by
the Cedars-Sinai Institutional Review Board.

RESULTS

Participant Characteristics

Decedents with dementia (n = 2099) were older, less likely to
be male, non-Hispanic whites, and married, and had less
education and wealth, compared to decedents with cancer (n
= 1137) (Table 1). Decedents with dementia were also more
likely to be covered by Medicaid, live in a nursing home, and
have more comorbidities and functional limitations.

Main Analysis: ACP Completion by Dementia
Status (Vs. Cancer)

We found that the likelihood of having a living will was lower
in the dementia group compared to the cancer group (adjusted
proportion, 49.9% for dementia vs. 56.9% for cancer; adjusted
difference, − 7.0 percentage points [pp, 95% CI, − 13.3 to −
0.7]; p = 0.03) (Table 2). There was no evidence that the
likelihood of assigning DPOAH differed between the two
groups. The likelihood of engaging in discussions of prefer-
ences was lower in the dementia group compared to the cancer

group (53.0% vs. 68.1%; − 15.1 pp [95%CI, − 19.3 to − 10.9];
p < 0.001).

Time Trends in ACP Completion by Dementia
Status (Vs. Cancer)

The likelihood of assigning DPOAH has increased in the
dementia group (from 56.3% in 2000 to 75.4% in 2014; P-

Table 1 Characteristics of Decedents with Dementia and Cancer

Characteristics Decedents with
dementia (n =
2099)

Decedents with
cancer (n =
1137)

p
value

Age, median
(IQR)

88.5 (83.9–92.7) 80.2 (75.9–85.1) <
0.001

Female 1407 (67.9%) 521 (47.6%) <
0.001

Race/ethnicity <
0.001

Non-Hispanic
white

1593 (83.0%) 940 (88.0%)

Non-Hispanic
black

331 (10.7%) 146 (8.3%)

Hispanic 175 (6.3%) 51 (3.8%)
Married 533 (26.1%) 566 (47.9%) <

0.001
Education
attainment

<
0.001

Less than high
school

946 (41.6%) 345 (28.6%)

High school/
GED

906 (46.0%) 588 (52.1%)

At least some
college

247 (12.4%) 204 (19.3%)

Wealth <
0.001

First quartile 837 (37.7%) 204 (17.0%)
Second quartile 525 (25.2%) 314 (27.0%)
Third quartile 397 (19.8%) 331 (29.9%)
Fourth quartile 340 (17.4%) 288 (26.0%)

Medicaid
coverage

784 (34.8%) 159 (13.0 %) <
0.001

Living in a
nursing home

1292 (63.3%) 267 (23.8%) <
0.001

Comorbidities
Heart disease 1210 (57.5%) 523 (44.9%) <

0.001
Hypertension 1598 (75.0%) 773 (67.4%) <

0.001
Diabetes 572 (26.4%) 287 (24.4%) 0.21
Lung disease 428 (21.0%) 279 (24.2%) 0.03
Arthritis 1719 (81.5%) 862 (76.2%) 0.002
Stroke 745 (35.4%) 139 (11.3%) <

0.001
Functional
limitation score

<
0.001

0 903 (42.4%) 458 (40.6%)
1 78 (3.7%) 79 (6.5%)
2 92 (4.2%) 53 (4.2%)
3 86 (4.0%) 73 (6.3%)
4 104 (4.8%) 88 (7.9%)
5 226 (10.5%) 133 (11.5%)
6 610 (30.3%) 253 (23.0%)

Notes: The numbers are no. (%), except for age, based on the Health
and Retirement Study Exit Interview data 2002–2014. Presented
proportions and medians are weighted to be nationally representative
of decedents with dementia and cancer (see the main text for the
definitions of dementia and cancer). Wealth refers to the net value of
total assets, including secondary residence less all debt. Functional
limitation score is defined as the number of following daily activities
requiring assistance during the last 3 months of life: walking, toileting,
bathing, transferring, eating, and dressing
GED general educational development, IQR interquartile range
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for-trend < 0.001), similarly to the cancer group (from 51.9%
in 2000 to 68.7% in 2014; P-for-trend = 0.02) (Fig. 1). We
found no evidence that the likelihood of having a living will or
discussions of preferences has changed over time in the

dementia group, while the likelihood of discussions of prefer-
ences has increased in the cancer group. There was no evi-
dence that the trends in ACP measures differ between the two
groups.

Main Analysis: EOL Care Intensity by Dementia
Status (Vs. Cancer)

We found that the likelihood of in-hospital death was higher in
the dementia group compared to the cancer group (29.7% vs.
19.8%; + 9.7 pp [95% CI, + 5.9 to + 13.5]; p < 0.001),
although the likelihood of receiving ICU care was lower in
the dementia group than in the cancer group (20.9% vs.
26.1%; − 5.2 pp [95% CI, − 9.8 to − 0.7]; p = 0.03)
(Table 3). There was no evidence that the likelihood of life
support use differed between the two groups.

Time Trends in EOL Care Intensity by Dementia
Status (Vs. Cancer)

There was a decreasing trend in in-hospital death in both
dementia and cancer groups, while there was no evidence that
the likelihood of receiving ICU care or life support in the last 2
years of life has changed over time in either group (Fig. 2).We
found no evidence that the trends in EOL care intensity dif-
fered between the two groups.

Table 2 Comparison of ACP Completion Between Decedents with
Dementia and Those with Cancer

Component
of ACP

Adjusted proportion (%) Adjusted
difference
(percentage
points) (95%
CI)

p
value

Decedents
with
dementia

Decedents
with
cancer

Living will 49.9 56.9 − 7.0 (− 13.3,
− 0.7)

0.03

Durable
power of
attorney for
healthcare

67.7 67.8 − 0.1 (− 4.4,
+ 4.2)

0.95

Discussions
of preferences
for EOL care

53.0 68.1 − 15.1 (−
19.3, − 10.9)

<
0.001

Notes: We used linear regression models adjusted for age, sex,
race/ethnicity, marital status, education attainment, wealth quartile,
nursing home status, Medicaid status, comorbidities, functional limita-
tion score, year of death, and location of death (census division). A
positive adjusted difference indicates that the proportion of those who
completed ACP is larger in the dementia group than in the cancer
group. See Appendix Methods in the Supplementary Appendix for the
exact wording of ACP completion measures
ACP advance care planning, EOL end of life

Figure 1 Adjusted yearly proportions of ACP completion among decedents with dementia vs. cancer. Data shown are adjusted proportions of
decedents with dementia and cancer who completed ACP based on the Health and Retirement Study Exit Interview data 2002–2014. See

Appendix Methods in the Supplementary Appendix for the exact wording of ACP completion measures. Abbreviations: ACP, advance care
planning; EOL, end of life.
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Sensitivity Analyses

Our sensitivity analyses using an alternative study population
(limiting our sample to those who died within 1 year of the last
HRS core interview) and model specification (not including
functional limitation score and nursing home status in the
regression models) yielded similar findings to the main anal-
ysis (Appendix Tables 2 through 4). Analyses using the four
alternative ACP completion measures suggest that less than
50% of participants completed two or three components of
ACP in both groups, and the likelihoods of completing these
ACP components were significantly lower in the dementia
group than in the cancer group (Appendix Table 5). Similarly,
analyses using the four alternative EOL care intensity mea-
sures suggest that few participants experienced two or more
high-intensity EOL care in both groups, and the likelihoods of
receiving these treatments were not significantly different
between the two groups (Appendix Table 6).

DISCUSSION

Using nationally representative data from HRS, we found that
decedents with dementia were less likely to have completed
ACP prior to death compared to decedents with cancer. We
also found that decedents with dementia were less likely to
have used ICU in the last 2 years of life compared to those
with cancer but more likely to have died in hospital. Addition-
ally, only two-thirds or less completed ACP and about a
quarter received high-intensity EOL care in both groups, and
there was no evidence that the trends in ACP completion and
EOL care intensity differed between the two groups between
2000 and 2014. Taken together, our findings indicate that, at
the population level, a diagnosis of dementia was associated
with a lower uptake of ACP while improving, and individuals

with dementia might be receiving higher intensity of EOL care
compared to those with cancer. Interventions to promote ACP
targeting specifically individuals with dementia may be war-
ranted to reduce care that does not align with patients’ care
preferences among this population.
Our finding that individuals with dementia complete ACP

less frequently may be attributable to unique barriers in de-
mentia care, such as the tendency to delay ACP completion
due to the gradual onset and progression of dementia, not
being aware of the trajectory of dementia (median survival
from initial diagnosis of 5 years32), and underdiagnosis of
dementia.17,33 However, this gap may be narrowing over time
as our trend analysis indicates that the likelihood of assigning
DPOAH among individuals with dementia has increased in
recent years. The growing body of evidence has shown the
benefits of ACP for individuals with dementia, and the devel-
opment of clinical guidelines recommending early ACP in
dementia care might be contributing to this increased uptake
of DPOAH assignment among this population.34 In addition,
while the tests of the trend for living will and discussions of
preferences were not statistically significant, the upward trend
evident in the figures suggests that further studies with a larger
sample size are warranted. Yet, we observed a persistent
disparity in discussions of preferences for EOL care between
the two groups, and a specific intervention that promotes early
ACP discussions in dementia care might be required.
We found that the likelihood of in-hospital death was higher

in the dementia group than in the cancer group. However,
individuals with dementia were less likely to use ICU care in
the last 2 years of life compared to those with cancer. These
may be explained by the different disease trajectories of de-
mentia and cancer. Individuals with dementia have a low
baseline of cognitive and physical function, and the disability
progresses slowly.18 Therefore, families may choose not to
provide ICU-level care but be hesitant to decide to transition to
comfort-oriented care due to perceived prognostic uncertain-
ty.35–37 This is in contrast to individuals with cancer, who
often have a high level of function at baseline, exhibit a
gradual decline initially, and then later experience a relatively
rapid decline at the EOL.18 As a result, the need for a transition
to comfort-oriented care is typically evident. Our findings
suggest that the likelihoods of in-hospital death are declining
in both groups; the potential mechanisms include more prev-
alent ACP and increased availability of hospice care in various
care settings.38

Our study builds upon previous work that compared ACP
completion and EOL care intensity between individuals with
dementia and cancer. One study examined data of nursing
home residents in New York State and reported a lower
ACP completion rate among individuals with dementia than
among those with cancer.19 Another study showed that Vet-
erans with dementia died in a hospital as often as those with
cancer did.20 A similar study found that Medicare beneficia-
ries with dementia received similar intensity of EOL care (e.g.,
ICU use and mechanical ventilation in the last 30 days of life)

Table 3 Comparison of EOL care intensity between decedents with
dementia and those with cancer

High-
intensity
EOL care

Adjusted proportion (%) Adjusted
difference
(percentage
points)
(95% CI)

p
value

Decedents
with
dementia

Decedents
with cancer

In-hospital
death

29.5 19.8 + 9.7 (+ 5.9, +
13.5)

<
0.001

ICU care in
the last 2
years of life

20.9 26.1 − 5.2 (− 9.8, −
0.7)

0.03

Life
support use
in the last 2
years of life

12.1 11.9 + 0.2 (− 3.5, +
4.0)

0.90

Notes: We used linear regression models adjusted for age, sex,
race/ethnicity, marital status, education attainment, wealth quartile,
nursing home status, Medicaid status, comorbidities, functional limita-
tion score, year of death, and location of death (census division). A
positive adjusted difference indicates that the proportion of those who
received high-intensity EOL care is larger in the dementia group than in
the cancer group. See Appendix Methods in the Supplementary
Appendix for the exact wording of EOL care intensity measures
EOL end of life, ICU intensive care unit
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compared to those with cancer in 2009.21 Lastly, a study
conducted in Taiwan found that individuals with dementia
received higher-intensity EOL care (e.g., ICU use and me-
chanical ventilation in the last year of life) than those with
cancer.22 However, these studies are limited in that they ex-
amined specific populations,19,20 used outdated data,21 or
were conducted outside of the U.S.A.22 In addition, no study
to date has examined whether the trends in ACP completion
and EOL care intensity differ in individuals with dementia and
cancer. We provide new evidence on the difference in ACP
completion and EOL care intensity between the two groups
using a U.S. nationally representative sample.
Our study has limitations. First, although proxy reports are

commonly seen as valid and reliable measures and widely
used in prior studies,7,39 these may be affected by the potential
recall and social desirability biases. In addition, we were not
able to capture the information that proxies were not aware of.
Second, our study was not able to determine whether in-
hospital death, ICU care, or life support use was or was not
aligned with patients’ care preferences. Although HRS asks
proxies about the care preference specified in the living wills,
we were unable to analyze this outcome given the small
sample size. Future larger studies are warranted. Third, we
used the time frame of 2 years to evaluate EOL care intensity

(ICU care and life support use) because the data using a shorter
time frame that may be more common in existing literature
(e.g., last year of life) was not available in HRS. However, our
sensitivity analysis restricting to individuals who died within 1
year of the last HRS core interview showed similar results,
supporting the validity of our findings. Fourth, we were not
able to account for the type or severity of dementia or cancer
because HRS (or the prediction model for dementia) does not
provide the information. Lastly, as the probability of dementia
was calculated for limited HRS participants (i.e., 70 years and
older with self-reportedrace/ethnicity of non-Hispanic white,
non-Hispanic black, or Hispanic) and we included only those
with non-missing data on this variable, our findings may not
be generalizable to other populations (e.g., younger
populations).
In summary, using a nationally representative sample of older

adults, we found that individuals with dementia were less likely
to complete ACP compared to those with cancer, although this
gap may have been closing in the last decade. We also found
that individuals with dementia were more likely to die in hos-
pital compared to those with cancer, but the greater likelihood of
death in hospital has been declining over time. Interventions
targeting individuals with dementia may be needed to further
improve EOL care for this growing population.

Figure 2 Adjusted yearly proportions of EOL care intensity among decedents with dementia and cancer. Data shown are adjusted proportions
of decedents with dementia who received high-intensity care at the EOL care based on the Health and Retirement Study Exit Interview data
2002–2014. See Appendix Methods in the Supplementary Appendix for the exact wording of EOL care intensity measures. Abbreviations:

EOL, end of life; ICU, intensive care unit.
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Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-021-
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