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Abstract

Background: Previous studies have demonstrated positive impacts of advance

care planning (ACP) on end-of-life (EOL) care. We sought to examine trends

in ACP and EOL care intensity among persons living with dementia who

required surrogate decision-making in their final days of life.

Methods: We analyzed the participants of the Health and Retirement Study

(HRS), a nationally representative longitudinal panel study of U.S. residents,

with dementia 70 years and older who required surrogate decision-making in

the final days of life and died between 2000 and 2014. Based on surrogate

reports after the death of a participant, our study measured the completion of

three specific types of patient-engaged ACP (written EOL care instructions,

assignment of a durable power of attorney for healthcare, patient engagement

in EOL care discussions) and four measures of EOL care in the final days of

life (death in hospital, receipt of life-prolonging treatments, limiting or with-

holding certain treatments, and receipt of comfort-oriented care). All analyses

accounted for the complex survey design of HRS.

Results: Among 870 adults (weighted N = 2,812,380) with dementia who

died in 2000–2014 and required surrogate decision-making at EOL, only

34.8% of patients participated in all three aspects of ACP, and there was

not a significant increase in ACP completion between 2000 and 2014. The

receipt of life-prolonging treatments in the final days of life has increased

over time (adjusted change per year, 1.4 percentage points [pp]; 95% CI, 0.5

to 2.2 pp; P-for-trend = 0.002), while the percentage of death in hospital,

limiting or withholding certain treatments, or comfort-oriented care did not

change.

Conclusions: Our findings suggest that the rates of ACP completion have not

increased over time despite its potential benefits and life-prolonging treat-

ments are still common among PLWD who require surrogate decision-making,

a population who might benefit greatly from early ACP.
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BACKGROUND

Dementia poses unique challenges to end-of-life (EOL)
care. Most persons living with dementia (PLWD) cannot
express their care preferences at the final stage of life and
require surrogate decision-making. Therefore, this popu-
lation may be at a higher risk of receiving EOL care that
does not align with their preferences. Prior studies have
raised concerns about the provision of potentially over-
aggressive care, such as the use of feeding tubes and
intensive care units, among PLWD.1–3

Advance care planning (ACP) is a process of under-
standing and sharing personal values, life goals, and pref-
erences regarding future medical care that allows
individuals to have a greater influence on their EOL
care.4 While the literature on the impact of ACP on
healthcare utilization, health status, and goal-concordant
care is mixed,5–7 randomized trials have demonstrated
the ability of ACP to positively impact patients and care-
givers satisfaction with care and decision-making as well
as decrease caregiver burden and distress.8–11 In addition,
some studies suggest that the benefits of ACP might be
larger for PLWD given the progressive nature of the cog-
nitive impairment.12,13 As a result, early initiation of ACP
for PLWD has been advocated in clinical guidelines.14–16

Existing literature has shown an increase in patient-
reported engagement in ACP over time among the gen-
eral population17,18 and PLWD.19 However, little is
known about if this is translating into the integration of
ACP into decision-making at the end-of-life. This
requires many complex steps and integration of ACP not
only in the community with patients and surrogate
decision-makers, but also with clinicians, policy, and
healthcare systems.7 Therefore, whether ACP is becom-
ing more prevalent among PLWD who require surrogate
decision-making in their final days of life—a subgroup
who may most benefit from early ACP—is an area worth
investigating. Similarly, evidence is limited whether ACP
completed with PLWD when they are still able to partici-
pate is associated with less aggressive EOL care among
this specific population.

To address these knowledge gaps, we examined
trends in surrogate-reported patient engagement in ACP
and EOL treatments received among PLWD who died
with dementia and required surrogate decision-making
in the final days of life. We also determined the associa-
tion between ACP completion and high-intensity EOL
care among this population.

METHODS

Data Source

We used the public-use data from the 2002 to 2014 Health
and Retirement Study (HRS), a nationally representative,
biennial, longitudinal survey of adults aged 51 years and
older, funded by the National Institute on Aging.20 The
HRS participants are administered the “core” interview
every two years until death, which collects information
on demographics, physical and cognitive function, and
medical conditions.20 After each participant's death, a sur-
rogate informant (such as a widow or widower) completes
the “exit” interview, which collects information about the
deceased participant, including the health, family, and
financial situation.21 The response rates for the entire
HRS population are consistently higher than 80%22

Study participants

We first identified those who died with dementia
between 2000 and 2014. Among the participants of the
2002–2014 HRS exit interviews, we limited the sample to
those with a probability of dementia of 50% or higher that
is provided in the last available core interview. The

Key points

• There was not a significant increase in advance
care planning (ACP) completion between 2000
and 2014 among persons living with dementia
who required surrogate decision-making in the
final days of life.

• Receipt of life-prolonging treatments in the
final days of life among this population has
increased over time.

• When completed, ACP was associated with less
surrogate-reported life-prolonging treatments.

Why does this paper matter?

Our findings suggest that ACP remains under-
utilized among those who may most benefit from
ACP despite its potential benefits.
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probability of dementia is calculated by HRS re-
searchers for each participant 70 years and older with
self-reported race–ethnicity of non-Hispanic white,
non-Hispanic black, or Hispanic based on the informa-
tion from the core interviews, such as activities of
daily living and multiple cognitive batteries (e.g., back-
ward counting from 20 and delayed word recall).23,24

The cut-off of 50% has been demonstrated to classify
88% of participants correctly and used in a previous
study examining health care costs of dementia.25,26 We
employed this approach because very few surrogates
have reported dementia as the cause of death in the
HRS data.

We then identified decedents with dementia who
required surrogate decision-making at end-of-life. We did
this by using the two HRS exit interview questions:
(i) “Did any decisions have to be made about the care
and treatment of [First Name] during the final days of
[his/her] life?” (included in the study if a surrogate
responded “Yes”) and (ii) “Was [First Name] able to par-
ticipate in decisions about [his/her] medical care during
the final days of [his/her] life?” (included in the study if a
surrogate responded “No”). Participants needed to pro-
vide answers for both questions indicating that they were
appropriate for inclusion in the study. We focused on this
population—PLWD who required surrogate decision-
making at end-of-life—because early ACP is arguably the
most beneficial for this population. We excluded dece-
dents who had missing data on outcome variables or
adjustment variables (n = 13) as well as those who were
not assigned weights by HRS (n = 10). See Figure S1 for
a flow chart.

ACP measures

We examined whether a participant had ever completed
each of the three specific types based on surrogate reports
after death: i) written instructions of EOL care; ii) a legal
arrangement for a specific person or persons to make
decisions about medical care if the participant cannot
make those decisions (i.e., a durable power of attorney
for healthcare [DPOAH]); and iii) patient engagement in
discussions about EOL care preferences with anyone
prior to death. See the Text S1 for the exact wording of
the questions.

EOL care measures

We used four dichotomous variables to measure EOL
care based on surrogate reports: i) whether a partici-
pant died in a hospital; ii) whether a participant

received life-prolonging treatments (“all care possible
unconditionally in order to prolong life”); iii) whether
certain treatments were limited or withheld, and iv)
whether a participant received comfort-oriented care
(“keeping comfortable and pain-free without taking
extensive measures to prolong life”). These questions
were asked separately, and surrogates could indicate
that a decedent received more than one type of EOL
care above. See the Text S1 for the exact wording of
the questions.

Adjustment variables

We adjusted for the following variables in the regression
models: age at death (continuous), sex, race (non-
Hispanic White, non-Hispanic Black, or Hispanic),
marital status (married or not married), education
attainment (less than high school, graduated high
school–general equivalency diploma, or at least some
college), wealth categorized in quartiles (defined as the
net value of total wealth, including secondary residence
less all debt), whether a participant was living in a nurs-
ing home at the time of death, whether a participant
was covered by Medicaid at the time of death, dummy
variables for each of the seven comorbidities (heart dis-
ease, hypertension, diabetes, lung disease, arthritis,
stroke, and cancer), a functional limitation score (cate-
gories of 0, 1, 2, 3, 4, 5, or 6; based on the number of
activities requiring assistance during the last three
months of life: walking, toileting, bathing, transferring,
eating, and dressing), and location of death (categorized
into nine Census divisions and foreign county). All the
information for adjustment variables was obtained from
the exit interview, except for the information for educa-
tion attainment and wealth, which was obtained from
the last available core interview.

Statistical analysis

We first estimated four separate multivariable linear
regression models, where the dependent variable was
each of the four ACP completion variables (the comple-
tion of each of the three types of ACP as well as the
completion of all three types of ACP [vs. completion of
none or some types of ACP]) and the independent vari-
able of interest was the year of death (continuous),
adjusting for the characteristics of the decedents. For
analyses of the change in ACP completion over time,
we used a test of linear trend (i.e., the coefficient of the
year of death variable) with p-value less than 0.05 con-
sidered to be statistically significant. We used linear
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regression models, as opposed to logistic regression
models, for our binary outcomes (i.e., linear probability
models) to allow better interpretation of the coefficients
of the year of death variable (indicating percentage point
change per year).27–29

We also estimated similar multivariable linear regres-
sion models for each of the four EOL care variables to
examine the change in EOL care over time.

Secondary analysis on life-prolonging
treatments

To further understand the trends in life-prolonging treat-
ments, we compared the trends by ACP completion status
for each of the four ACP variables. First, we repeated the
trend analyses among those who completed ACP of inter-
est and those who did not complete ACP of interest sepa-
rately, using the same model as the main analysis with
the dependent variable being the receipt of life-
prolonging treatments. We then estimated p-values for
the interaction terms between the year of death (continu-
ous) and the status of ACP of interest using the total
sample in order to formally test whether the trends
in life-prolonging treatments differ by ACP completion
status of interest.

Lastly, we examined the association between ACP
status and life-prolonging treatments cross-sectionally
by fitting multivariable linear regression models with
the dependent variable being the receipt of life-pro-
longing treatments and the independent variable of
interest being each of the four ACP variables, adjusting
for the characteristics of the decedents. In this analysis,
we used dummy variables for each year of death
(as opposed to a continuous variable) to account for the
secular trend.

Sensitivity analysis

We also conducted a sensitivity analysis by exclud-
ing individuals with a functional limitation score of 0
(i.e., those who were independent in activities of daily
living) because they may be more likely to prefer high-
intensity EOL care compared to those with limited
physical function.

All analyses accounted for the complex survey
design of HRS to produce national estimates adjusted
for nonresponse.30 Statistical analyses were conducted
with SAS version 9.4 and Stata version 14.2. This study
was deemed exempt by the Cedars-Sinai Institutional
Review Board.

RESULTS

Among 2303 decedents with dementia, 1215 (52.3%)
were excluded because they did not report the need for
decision-making during the final days of life. Among
1041 decedents with dementia who required decision-
making during the final days of life, 142 (13.6%) were
excluded because they made their own decisions about
their medical care during the final days of life. As a
result, our study included 870 decedents (see Figure S1
for a flow chart). The mean probability of dementia
among our study population was 89.7%, with 67.0% of the
cohort exhibiting probabilities of dementia in excess
of 90%.

Among the decedents included in our study, 279 indi-
viduals (34.8%) completed all three types of ACP across
all years. Compared to decedents with no or some types
of ACP, those with all three types of ACP were more
likely to be older and non-Hispanic whites, have higher
education and more wealth, and were less likely to be
covered by Medicaid (Table 1).

Trends in ACP completion measures

Among the decedents included in our study, the pro-
portions of those who provided written instructions of
EOL care, arranged DPOAH, and engaged in EOL dis-
cussions in 2000 were 36.4%, 54.6%, and 53.3%, respec-
tively. Figure 1 illustrates the adjusted proportions of
four ACP completion measures from 2000 to 2014.
There was no evidence that the proportion changed
over time for written EOL instructions (adjusted annual
change, 0.4 percentage points [pp] per year; 95% CI,
�0.4 to 1.2), assignment of DPOAH (0.4 pp per year;
95% CI, �0.3 to 1.1), engagement in EOL care discus-
sion (�0.1 pp per year; 95% CI, �0.9 to 0.7), or comple-
tion of all three types of ACP (0.1 pp per year; 95% CI,
�0.7 to 0.8).

Trends in EOL care measures

Among the decedents included in our study, the propor-
tions of those whose surrogates reported they died in
hospital, received life-prolonging treatments, had
certain treatments limited or withheld, and received
comfort-oriented care in 2000 were 36.4%, 14.7%, 95.1%,
and 98.7%, respectively. Figure 2 illustrates adjusted
yearly proportions of four EOL care measures from 2000
to 2014. The percentage of receiving life-prolonging
treatments in the final days of life (14.7%) increased
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significantly (1.4 pp per year; 95% CI, 0.5 to 2.2) while the
percentage of death in hospital (�0.5 pp per year;
95% CI, �1.2 to 0.3), limiting or withholding certain
treatments (0.5 pp per year; 95% CI, �1.2 to 0.2), or

comfort-oriented care (0.2 pp per year; 95% CI, �0.1 to
0.5) did not change over time. Nearly 100% of partici-
pants received comfort-oriented care throughout the
observed period.

TABLE 1 Characteristics of the study population according to advance care planning completion status

Characteristics
Decedents with all
three types of ACP (n = 279)

Decedents with no or
some types of ACP (n = 591) p-value

Age, median (IQR) 88.6 (84.7–92.5) 87.4 (83.3–91.8) 0.02

Female 202 (73.2) 400 (68.9) 0.22

Race–ethnicity <0.001

Non-Hispanic white 255 (94.5) 421 (79.0)

Non-Hispanic black 13 (3.0) 110 (12.9)

Hispanic 11 (2.5) 60 (8.2)

Married 65 (23.5) 151 (26.7) 0.38

Education attainment <0.001

Less than high school 81 (26.9) 299 (47.4)

High school–GED 143 (54.1) 226 (40.4)

At least some college 55 (19.0) 66 (12.2)

Wealth 0.002

First quartile 79 (28.7) 237 (38.8)

Second quartile 71 (23.9) 152 (26.0)

Third quartile 58 (20.1) 112 (18.6)

Fourth quartile 71 (27.4) 90 (16.6)

Medicaid coverage 76 (26.8) 246 (40.7) <0.001

Living in a nursing home 191 (69.2) 379 (65.8) 0.42

Comorbidities

Heart disease 159 (57.5) 316 (53.1) 0.24

Hypertension 214 (76.5) 445 (73.8) 0.42

Diabetes 68 (24.8) 159 (25.1) 0.93

Lung disease 50 (18.3) 115 (19.4) 0.69

Arthritis 229 (82.4) 468 (77.7) 0.14

Stroke 99 (33.5) 222 (36.6) 0.25

Cancer 12 (4.6) 49 (8.4) 0.09

Function limitation score 0.60

0 105 (37.1) 252 (41.7)

1 8 (2.8) 16 (2.5)

2 12 (4.4) 18 (2.9)

3 9 (3.2) 22 (3.6)

4 9 (3.2) 18 (3.2)

5 25 (9.3) 68 (11.2)

6 111 (40.0) 197 (35.0)

Note: The numbers are No. (%), except for age, based on the 2002–2014 Health and Retirement Study. Presented proportions and medians are weighted to be
nationally representative of decedents with dementia (see the main text for the definitions of dementia). The weighted total sample size is 2,812,380. Wealth
refers to the net value of total assets, including secondary residence less all debt. Functional limitation score is defined by the number of following activities
requiring assistance during the last three months of life: walking, toileting, bathing, transferring, eating, and dressing (range 0–6).
Abbreviations: ACP, advance care planning; GED, general educational development; IQR, interquartile range.
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Trends in life-prolonging treatments by
ACP completion status

Figure 3 illustrates adjusted proportions of life-prolonging
treatments from 2000 to 2014 by completion status of all
three types of ACP. While the percentage of receiving
life-prolonging treatments has increased over time among
those who completed no or some types of ACP (1.5 pp per
year; 95% CI, 0.4 to 2.5 pp), there was no evidence that it

has increased among those who completed all three types
of ACP (0.8 pp per year; 95% CI, �0.2 to 1.8 pp)
(Table S1). We found no evidence that these trends differ
based on the test of interaction (P-for-interaction = 0.41).
The trends in life-prolonging treatments showed an
increase regardless of the ACP completion status, except
that there was no evidence that the rates had changed
among those without DPOAH and those without EOL
care discussions (Table S1 and Figure S2).

FIGURE 1 Adjusted yearly

proportions of advance care planning

completion. Data shown are adjusted

proportions of end-of-life care measures

among decedents with dementia who

required surrogate decision-making,

based on the Health and Retirement

Study Exit Interview data 2002–2014.
Adjusted proportions were calculated

using marginal standardization. p-values

are from the tests of linear trend.

Abbreviations: ACP, advance care

planning; DPOAH, durable power of

attorney for healthcare; EOL, end-of-life

FIGURE 2 Adjusted yearly

proportions of end-of-life care measures.

Data shown are weighted proportions of

end-of-life care measures among

decedents with dementia who required

surrogate decision-making based on the

Health and Retirement Study Exit

Interview data 2002–2014. Adjusted
proportions were calculated using

marginal standardization. p-values are

from the tests of linear trend
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Association between ACP completion
and life-prolonging treatments

Table 2 presents the association between ACP com-
pletion and life-prolonging treatments. We found that
decedents with written instructions of EOL care,
engagement in EOL discussions, or completion of all

three types of ACP were less likely to receive life-
prolonging treatments by more than 10 percentage
points, compared to those who did not complete
these types of ACP. There was no evidence that the
percentages receiving life-prolonging treatments dif-
fered between decedents with assigned DPOAH and
without.

FIGURE 3 Adjusted yearly proportions of life-prolonging treatments by completion status of all three types of ACP. Data shown are

weighted proportions of life-prolonging treatments among decedents with dementia who required surrogate decision-making for (i) those

who completed all three types of advance care planning (solid line) and (ii) those who completed no or some types of advance care planning

(dashed line), based on the Health and Retirement Study Exit Interview data 2002–2014. Adjusted proportions were calculated using

marginal standardization (estimated values beyond zero are winsorized at zero). p-values are from the tests of linear trend. P-for-interaction

indicates whether the trends differ between the two groups. Abbreviations: ACP, advance care planning

TABLE 2 Associations between ACP status and life-prolonging treatments

Type of ACP

Adjusted proportion (%) receiving life-
prolonging treatments

Adjusted change
(percentage points)
[95% CI] p-value

Decedents
with ACP

Decedents
without ACP

Written EOL care instructions 13.5 27.5 �13.9 [�21.3, �6.6] <0.001

Assignment of DPOAH 18.3 24.0 �5.7 [�12.6, 1.2] 0.10

Engagement in EOL care
discussions

15.8 26.2 �10.3 [�16.0, �4.7] <0.001

Completion of all three types of
ACP

12.8 23.9 �11.1 [�17.5, �4.7] <0.001

Note: For each ACP measure, we constructed a multivariable linear regression model, adjusting for age, sex, race, marital status, education attainment, wealth
categorized in quartiles, living in a nursing home, Medicaid coverage, dummy variables for each of the seven comorbidities, functional limitation score,

geographic location of death, and dummy variables for the year of death. A positive adjusted change indicates that decedents with ACP of interest received
more life-prolonging treatments, and a negative adjusted change indicates that those with ACP of interest received less life-prolonging treatments.
Abbreviations: ACP, advance care planning; DPOAH, durable power of attorney for healthcare; EOL, end-of-life.
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Sensitivity analysis

Our sensitivity analysis by excluding individuals with a
functional limitation score of 0 yielded similar findings to
our main analysis (Figures S3 and S4).

DISCUSSION

Using a nationally representative sample from HRS, we
found that among PLWD who required EOL decision
support by their surrogate decision-makers, only 34.8%
had engaged in all three types of ACP (written EOL care
instructions, assignment of DPOAH, and engagement in
EOL care discussions) before the final days of life, and
there was not an increase in the rate of patient-engaged
ACP between 2000 and 2014 among this population. We
also found an increase in the percentage who received
life-prolonging treatments at EOL over time despite high
rates (more than 95%) of receipt of comfort-oriented care.
The upward trend in the receipt of life-prolonging treat-
ment was less evident among those who completed all
three types of ACP, and ACP completion was associated
with a lower percentage of receiving life-prolonging treat-
ments across years.

Our findings, based on surrogate reports, suggest that
PLWD who required surrogate decision-making were not
and still are not completing ACP at high rates before they
face an EOL illness. Our findings differ from those of a
previous study using HRS, which showed an increase in
rates of patient-reported ACP from 2012 to 2014 among
PLWD.19 There are several potential mechanisms for dif-
ferences between the two HRS studies' findings. First, the
discrepancy may be explained by the difference in the
HRS sub-populations in the two studies. We studied only
those who died and required surrogate decision-making
at the end-of-life, whereas the earlier study did not focus
on decedents. Second, it may be that ACP has not
increased in the longer term among PLWD (we examined
data over 14 years) while there are fluctuations from year
to year. This explanation is supported by the high rates of
DPOA since 2002 with a dip in 2006–2007 followed by
stable rates. While patients and surrogates view ACP as
important,7,31,32 there are well-documented barriers to
ACP completion, particularly among PLWD due to lack
of knowledge about the trajectory of dementia in families
and lack of confidence in starting discussions among
health care providers.33–35 Regardless of the mechanism,
our findings suggest that ACP remains underutilized
among those who may most benefit from ACP, and,
as recent studies suggest,36,37 interventions leveraging
implementation science that take into account the many
moving parts from patient, caregiver, provider, health

system, and payer perspectives may be necessary to
improve communication and ACP in real-world settings.

We observed an upward trend in life-prolonging treat-
ments over time, likely mirroring the rising tendency to
provide aggressive care in the final days of life for the
general population and PLWD in recent years.38–40 How-
ever, our findings suggest the benefits of prior ACP in
preventing potentially overaggressive care at end-of-life
among PLWD. Consistent with existing literature,12,13

those who completed all three types of ACP received life-
prolonging treatments at rates that were 11% lower than
those without ACP.

It should be noted that HRS asks separate questions
for each of the EOL care measures. Therefore, when a
decedent underwent a trial of aggressive treatment at
end-of-life then was converted to hospice care, a surro-
gate could affirm the receipt of both life-prolonging treat-
ments and comfort-oriented care. Thus, this pattern of
complex, step-wise decision-making in the final days of
life is consistent with published literature describing high
rates of intensive care unit use and burdensome transi-
tions of care (e.g., hospitalization) at end-of-life, despite
the frequent use of hospice services.40

It is not known whether the recent increase in life-
prolonging treatments in the final days of life reflects a
shift in preferences toward more aggressive care among
this population. While HRS asks surrogates about the
care preference documented in the written EOL care
instructions, we were unable to analyze whether pro-
vided EOL care was goal-concordant due to the small
sample size. In addition, consensus is lacking on optimal
methods to measure goal-concordant care.41 Future stud-
ies are warranted to disentangle these complex relation-
ships. Future studies should also evaluate the impact of
surrogates making decisions for their loved ones (with
and without having patient-engaged ACP) on surrogate
outcomes, such as decisional conflict, depression, anxiety,
and post-traumatic stress disorder, to help design ACP
interventions.7,42–44

Our study has limitations. First, the information on
ACP completion and EOL care was solely based on
surrogate-reported and thus susceptible to biases, such as
recall and social desirability bias, and potentially incon-
sistent with the medical records.45 However, surrogate
reports are routinely used and widely accepted for the
research of EOL care.17,46 Second, although our study did
not have sufficient power to detect small changes, we
were able to detect a change of 0.9 percentage points
(more than two standard deviations of our outcomes) per
year. Third, although we adjusted for potential con-
founders in our analyses, it is still possible that there are
uncaptured factors that can bias our estimates. Fourth,
we used the probability of dementia to determine the
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dementia status and were not able to determine the sever-
ity, although we hypothesize that our sample includes
those with more severe dementia given our sampling strat-
egy. Lastly, because the probability of dementia is only
provided for HRS participants 70 years and older with
self-reported race–ethnicity of non-Hispanic white, non-
Hispanic black, or Hispanic, our findings may not be
generalizable to other populations such as those with early-
onset dementia and in other racial and ethnic groups.

In summary, using a nationally representative sample
of decedents with dementia who required surrogate
decision-making, we found that there was not a signifi-
cant increase in surrogate reports of patient engagement
with ACP between 2000 and 2014; however, the percent-
age of receiving life-prolonging treatments in the final
days of life increased during the same time period. We
further found that, when completed, ACP is associated
with less surrogate-reported life-prolonging treatments,
suggesting that prior ACP that involves the patient may
lead to less complicated courses at the end-of-life. To
date, interventions based on implementation science
have been successful for non-dementia population.36,37

Future research should develop and implement real-
world approaches to integrating ACP early in the trajec-
tory of illness for PLWD and study the impact of ACP on
the quality of EOL care and surrogate outcomes.
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SUPPORTING INFORMATION
Additional supporting information may be found in the
online version of the article at the publisher's website.

Text S1. Survey questions used to collect data about vari-
ables of interest.
Table S1. Estimations of trends in life-prolonging treat-
ments by ACP completion status.
Figure S1. Flow chart of a study population.
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Figure S2. Adjusted yearly proportions of life-prolonging
treatments by advance care planning completion status.
Figure S3. Adjusted yearly proportions of advance care
planning completion (excluding those with a functional
limitation score of 0).
Figure S4. Adjusted yearly proportions of end-of-life care
measures (excluding those with a functional limitation
score of 0).
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