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BACKGROUND: Efforts to improve quality of end-of-life
(EOL) care are increasingly focused on eliciting patients’
EOL preference through advance care planning (ACP).
However, if patients’ EOL preference changes over time
and their ACP documents are not updated, these docu-
ments may no longer be valid at the time EOL decisions
are made.
OBJECTIVES: To assess extent and correlates of changes
in stated preference for aggressive EOL care over time.
DESIGN: Secondary analysis of data from a randomized
controlled trial of a formal ACP programversus usual care
in Singapore.
PATIENTS: Two hundred eighty-two patients with heart
failure (HF) andNew YorkHeart AssociationClassification
III and IV symptoms were recruited and interviewed every
4 months for up to 2 years to assess their preference for
EOL care. Analytic sample included 200 patients inter-
viewed at least twice.
RESULTS: Nearly two thirds (64%) of patients changed
their preferred type of EOL care at least once. Proportion
of patients changing their stated preference for type of
EOL care increased with time and the change was not
unidirectional. Patients who understood their prognosis
correctly were less likely to change their preference from
non-aggressive to aggressive EOL care (OR 0.66, p value
0.07) or to prefer aggressive EOL care (OR 0.53; p value
0.001). On the other hand, patient-surrogate discussion
of care preference was associated with a higher likelihood
of change in patient preference from aggressive to non-
aggressive EOL care (OR 1.83; p value 0.03).
CONCLUSION: The study provides evidence of instability
in HF patients’ stated EOL care preference. This under-
mines the value of an ACP document recorded months
before EOL decisions aremade unless a strategy exists for
easily updating this preference.
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INTRODUCTION

Quality end-of-life (EOL) care involves eliciting and respect-
ing patient preference for care.1–3 Advance care planning
(ACP) and advance directives (ADs) are vital tools for doing
so.4–8 A key concern is that if patients’ stated preference for
EOL care changes over time and their ACP or AD documents
are not regularly updated, then the preference recordedmonths
or years before may no longer be valid at the time EOL
decisions are made.
In this context, a systematic review of studies reported that

stated preference for type of EOL care was stable for more
than 70% of patients included in the review.9 However, most
studies included only a single follow-up conducted over a
short duration, ranging from a few weeks to a few months,9–
13 thus limiting their ability to assess changes in stated prefer-
ence among patients diagnosed with an advanced serious
illness and/or healthy adults expected to have a significantly
long period of survival following the ACP documentation.
This concern becomes very relevant as ACP and ADs are
increasingly being targeted towards generally healthy popula-
tions and patients with serious illnesses not at risk of imminent
mortality.14, 15

To address this gap in the literature, we aimed to estimate
the extent and correlates of change in patients’ stated prefer-
ence for type of EOL care over a period of 2 years, through
follow-ups conducted every 4 months. We also assessed fac-
tors associated with patients’ stated preference for aggressive
EOL care. We conducted this study among patients with
moderate or severe heart failure (HF), a group characterized
by long and unpredictable decline in physical function but
who are likely to survive for several months or years following
diagnosis.16, 17With aging populations, the number of patients
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living withHF are likely to increase3, 4 making it a major cause
of mortality among older adults.5

Based on previous literature,18–20 we hypothesized that
patients who had undergone an ACP discussion will be less
likely to prefer aggressive EOL care. As patients’ EOL deci-
sions are known to be related to their quality of life,21–23

mental and financial well-being,19, 20, 24, 25 prognostic under-
standing,26, 27 self-efficacy to manage treatment,28 decisional
conflict regarding EOL care,29, 30 and discussion of care
preference with surrogate decision-maker,31 we also tested
whether these time-varying factors were associated with
change in patients’ preference for EOL care. Results will
inform policy makers and physicians regarding the value of
ACP and AD documents recorded some time back and on the
need to continually update these documents.

METHODS

Study Design, Setting, and Participants

This study is a secondary analysis of a two-arm randomized
controlled trial (RCT) of an ACP program versus usual care in
Singapore. The trial was conducted between March 2015 and
June 2018. The main results from this trial have been de-
scribed in a separate manuscript. 32 We enrolled in-patients
with HF and New York Heart Association Classification III
and IV symptoms, 21 years and older, and able to give in-
formed consent. We excluded those with psychiatric or cogni-
tive disorders (n = 64) or with a previous ACP (n = 60). The
study was performed at National Heart Centre Singapore and
Department of Internal Medicine at Singapore General Hos-
pital. It was approved by the SingHealth Institutional Review
Board (2015/2781). Further details about the trial are de-
scribed in the protocol paper.33

Following informed consent, 282 eligible patients com-
pleted a baseline survey and were randomized using
block randomization to ACP (intervention) or control
arm in a 1:2 ratio without stratification. Patients random-
ized to ACP received formal ACP by trained certified
non-clinician facilitators based on the Respecting Choices
Model, an internationally recognized evidence-based
model of ACP that has been evaluated previously.4, 34

Subsequently, patients in both arms answered follow-up
surveys every 4 months for 2 years (up to six follow-up
surveys) (Supplementary Fig. 1). Thus, data from a total
of seven time points were analyzed in our study. We
administered all surveys face to face in patients’ pre-
ferred language (English, Mandarin, Malay, or Tamil)
using a portable electronic device. Details of the study
protocol such as sample size calculations have been
reported previously.33 As change in stated preference
for type of EOL care, our outcome of interest, can only
be assessed for patients with at least two observations,
we limited the current analyses to 200 patients who
answered at least one follow-up survey.

Survey Questionnaire

At each time point, we asked patients regarding the type of
EOL care they preferred (full treatment or limited additional
treatment or comfort care). Full treatment, including intuba-
tion, mechanical ventilation, cardioversion, and transfer to
intensive care, was defined as aggressive EOL care in this
study. Non-aggressive EOL care included limited additional
treatment (limited trial of treatment, oral or intravenous med-
ications, non-invasive ventilation support, and transfer to hos-
pital) or comfort care (medications, oxygen, and other meas-
ures used for comfort at the place where the patient lives). We
explained all medical terms including “intubation,”

Fig. 1 Individual patients’ preference for end-of-life (EOL) care across time.
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“mechanical ventilation,” and “cardioversion” in simple lan-
guage to ensure patients’ understanding of the care options.
We also assessed patients’ quality of life (Kansas City

Cardiomyopathy Questionnaire (KCCQ) quality of life and
clinical summary score)35; mental well-being (depression sub-
scale of the Hospital Anxiety and Depression Scale)36, 37;
financial well-being (by asking patients to what extent their
choice for EOL treatment was influenced by financial
constraints—very much/not very much/not at all); prognostic
understanding (by asking patients if they thought that their
current treatments would cure their heart condition—yes/no/
not sure); self-efficacy (KCCQ self-efficacy score)35; deci-
sional conflict regarding EOL care (low-literacy version of
the decisional conflict scale)38; and whether they had dis-
cussed their care preference with their surrogate decision-
maker (yes/no). Finally, we collected data on patients’ demo-
graphic characteristics including age, gender, ethnicity, marital
status, education, number of children, and household income.

Statistical Analysis

We calculated at each time point the proportion of patients
who changed their stated preference for type of EOL care in
any direction from baseline, assuming no loss to follow-up,
i.e., n = 200. We also assessed patients’ change in stated pref-
erence for type of EOL care based on their responses between
two successive time points. For instance, we assessed change
in patients’ preference from 4 to 8 months, but if data was
missing at 4 months then we assessed change in preference
from baseline to 8 months.We calculated change in preference
from non-aggressive to aggressive care and vice versa. In
separate models, we used mixed effects logistic regression
method with patient ID as the random effect to assess corre-
lates of change in preference from non-aggressive to aggres-
sive care and from aggressive to non-aggressive care. Inde-
pendent variables included ACP participation, patient baseline
characteristics (age, gender, ethnicity, marital status, number
of children, education), and patient time varying character-
istics (financial constraint, correct prognostic understanding,
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Fig. 2 Proportion of patients who changed end-of-life (EOL) care preference at least once since baseline.

Table 1 Patient Baseline Characteristics (N = 200)

Characteristics Frequency/
mean

%/SD

Age (years)—range: 27–93 64.4 13.0
Gender
Male 158 79
Female 42 21

Ethnicity
Chinese 117 58.5
Malay 46 23.0
Indian/others 37 18.5

Marital status
Married 119 59.5
Not married 81 40.5

Number of children—range: 0–10 2 2
Education
Primary education or less 90 45
Secondary education or more 110 55

Household income
Less than $500 49 24.5
$500—$2999 57 28.5
$3000 and above 41 20.5
Do not know/refuse to answer 53 26.5

Participation in advance care planning
Yes 49 24.5
No 151 75.5

Stated preference for type of EOL care
Aggressive EOL care (full treatment) 101 50.5
Non-aggressive EOL care (limited

additional treatment/comfort care)
99 49.5

KCCQ quality of life score—range: 0–100 47.6 29.6
KCCQ clinical summary score—range: 0–
97.5

56.6 21.6

Depressive symptoms score—range: 0–19 5.7 4.2
Financial constraints
Very much (high) 71 35.5
Not very much/not at all 129 64.5

Prognostic understanding
Treatment will not cure heart failure

(correct)
50 25

Treatment will cure heart failure/unsure 150 75
KCCQ self-efficacy score—range: 0–100 82 22.7
Decisional conflict score—range: 0–88.9 11.8 16.1
Discussed care preference with surrogate
decision-maker
Yes 104 52
No 96 48

Freq., frequency; SD, standard deviation; IQR: interquartile range;
EOL, end-of-life; KCCQ: Kansas City Cardiomyopathy Questionnaire
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decisional conflict, discussion of care preference with surro-
gate, self-efficacy, quality of life, and depression). Lastly, we
assessed correlates of patients’ stated preference for aggressive
EOL care at each time point using a mixed effects logistic
regression model with patient ID as the random effect. Inde-
pendent variables included were the same as above.
We used Stata version 15.1 for all analyses. For Figure 1,

we used the R package longCatEDA39.

RESULTS

Our patient sample (n = 200) was on average, 64 years of age,
and mostly male (79%). About a quarter of them had partic-
ipated in ACP discussions delivered as part of the RCT. Half
of the patients preferred aggressive EOL care at baseline.
Details of other baseline characteristics are in Table 1 and
baseline characteristics by ACP participation are in Supple-
mentary Table 1. We conducted 96% of the follow-up surveys
within 1 month of the scheduled followed up time.

Change in Stated Preference for EOL Care

Overall, 64% (n = 128) of patients changed their stated pref-
erence for type of EOL care at least once through the study
period. We used a horizontal line plot to visualize patients’
stated preference for type of EOL care over time (Fig. 1). In
this plot, each horizontal line represents a patient. The first
column of lines shows patient preference at baseline, the
second column shows patient preference at 4 months, and so
on. Many lines in this plot show a change in color, demon-
strating instability in stated preference for type of EOL care for
most patients during the study period.
Assuming no loss to follow-up, i.e., n = 200 at each time

point, we found that at 4 months at least one third of the
patients could be expected to change their stated preference
for type of EOL care relative to baseline. The proportion of
patients expected to change their stated preference for type of

EOL care relative to baseline increased at a decreasing rate
over time, exceeding 50% at 1 year (Fig. 2).
Among those surveyed at 4 months, we found that 41%

changed their stated preference for type of EOL care relative to
baseline, with an equal proportion changing their preferred
care from aggressive to non-aggressive and vice-versa. The
proportion of patients whose preferred care changed between
two successive time points generally decreased over time.
However, no specific trend was observed in the proportion
of patients changing from aggressive to non-aggressive care or
vice versa (Fig. 3).
The predictors of change in patients’ stated preference for

type of EOL care at each time point are reported in Table 2.
Patients who understood their prognosis correctly were less
likely to have changed their preference from non-aggressive to
aggressive EOL care (odds ratio (OR) 0.66, p value 0.07),
while patients from Indian or other ethnic groups were more
likely to change their preference to aggressive EOL care (OR
1.62; p value 0.09). On the other hand, patients who had
discussed their care preference with their surrogates weremore
likely to have changed their preference from aggressive to
non-aggressive EOL care (OR 1.81; p value 0.03).

Preference for Aggressive EOL Care

Patient preference for aggressive EOL care was lower for older
patients (OR 0.96, p value 0.00), those reporting that their
preference was highly influenced by financial constraints (OR
0.61, p value 0.02), those with correct prognostic understand-
ing (OR 0.53; p 0.001), and those with greater decisional
conflict (OR 0.99; p value 0.02). On the other hand, patients
with higher self-efficacy were more likely to prefer aggressive
EOL care (OR 1.01, p value 0.09) (Table 3).

DISCUSSION

Our study highlights several challenges to the implementation
of ACP programs among patients with HF. First, we found that
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nearly two thirds of HF patients changed their stated prefer-
ence for type of EOL care over time and the change was not
consistent in one direction. Second, our results showed that
even at 4 months after baseline, the proportion of patients
changing their stated preference for type of EOL care was
high (38%) and that this proportion increased with time.
These findings highlight that if patient preference for type

of EOL is documented at least 4 months ago and never
updated, it will be challenging for physicians to determine
whether or not the recorded preference is still valid at the time

of making EOL treatment decisions. In fact, even at 4 months,
there is a high likelihood that any ACP/AD document record-
ing patient preference no longer accurately reflects patients’
current EOL care preference and if physicians unduly rely on
such documents, they may deliver EOL care incongruent with
patient’s preference at that point in time. This can amount to a
serious medical error.40

A notable finding is that only a quarter of our patients
correctly understood that the current treatments will not cure
their heart condition irrespective of their participation in the
ACP program. This is noteworthy considering the influence of
prognostic understanding in HF patients’ treatment choices.
Given that most HF patients are overly optimistic about their
prognosis, it is possible that these patients may be stating a
preference for aggressive EOL care without truly understand-
ing the marginal survival benefits of such treatments. It is also
possible that patients are experiencing an optimism bias—a

Table 3 Predictors of Preference for Aggressive End-of-Life (EOL)
Care (n = 911)

Odds
ratio

[95% CI]

Received ACPa 0.77 [0.45,
1.32]

Age 0.96** [0.94,
0.98]

Malesa 0.74 [0.39,
1.41]

Ethnicitya

Malay 1.21 [0.63,
2.34]

Indian/others 1.19 [0.6,
2.35]

Marrieda 1.37 [0.79,
2.37]

No. of children 0.89 [0.76,
1.05]

Secondary education or morea 1.12 [0.63,
1.98]

Household incomea

$500—$2999 1.47 [0.72,
3.02]

$3000 and above 0.94 [0.39,
2.25]

Do not know/refuse to answer 0.97 [0.46,
2.03]

KCCQ quality-of-life score 1.01 [1, 1.02]
KCCQ clinical summary score 0.99 [0.98,

1.01]
Depressive symptoms score 1.02 [0.97,

1.08]
High financial constraintsa 0.61** [0.4,

0.93]
Correct prognostic understandinga 0.53** [0.36,

0.77]
KCCQ self-efficacy score 1.01* [1, 1.02]
Decisional conflict score 0.99** [0.98, 1]
Discussed care preference with surrogate
decision-makera

0.82 [0.54,
1.24]

CI, confidence interval; ACP, advance care planning; No., number;
EOL, end-of-life; KCCQ: Kansas City Cardiomyopathy Questionnaire
aDummy variables. Reference categories for variables are as follows:
did not participate in ACP, females, Chinese, not married, primary
education or less, household income less than $500, low/no influence of
financial constraints, incorrect understanding of prognosis or being
unsure of prognosis, did not discuss treatment preference with surrogate
decision-maker
* and ** indicate a statistical significance level at 10% and 5%
respectively

Table 2 Predictors of Change in Stated Preference for End-of-Life
(EOL) Care

Change in
preference from
non-aggressive to
aggressive EOL
care (N = 711)

Change in
preference from
aggressive to non-
aggressive EOL
care (N = 711)

Odds
ratio

[95%
CI]

Odds
ratio

[95%
CI]

Received ACPa 0.85 [0.52,
1.38]

0.87 [0.54,
1.39]

Age 1.01 [0.99,
1.02]

1.01 [0.99,
1.03]

Malesa 0.83 [0.49,
1.43]

1 [0.61,
1.67]

Ethnicitya

Malay 1.2 [0.67,
2.15]

1.45 [0.84,
2.48]

Indian/others 1.62* [0.92,
2.85]

1.11 [0.62,
1.99]

Marrieda 1.11 [0.7,
1.77]

1.1 [0.7,
1.73]

No. of children 0.95 [0.82,
1.09]

0.98 [0.86,
1.12]

Secondary education or
more a

0.81 [0.49,
1.32]

0.87 [0.54,
1.4]

Household incomea

$500—$2999 0.83 [0.45,
1.52]

1.04 [0.58,
1.87]

$3000 and above 1.12 [0.53,
2.33]

1.2 [0.59,
2.45]

Do not know/refuse to
answer

0.97 [0.52,
1.83]

0.69 [0.36,
1.29]

KCCQ quality-of-life
score

0.99 [0.98,
1]

1 [0.98,
1.01]

KCCQ clinical summary
score

1 [0.99,
1.01]

1 [0.99,
1.02]

Depressive symptoms
score

0.97 [0.91,
1.04]

0.97 [0.91,
1.04]

High financial constraints
a

0.92 [0.55,
1.53]

1.34 [0.82,
2.17]

Correct prognostic
understandinga

0.66* [0.43,
1.03]

0.92 [0.61,
1.4]

KCCQ self-efficacy score 0.99 [0.98,
1.01]

0.99 [0.98,
1]

Decisional conflict score 1 [0.99,
1.01]

1.01 [1,
1.02]

Discussed care preference
with surrogate decision-
makera

1.27 [0.74,
2.16]

1.81** [1.05,
3.14]

CI, confidence interval; ACP, advance care planning; No., number;
EOL, end-of-life, KCCQ: Kansas City Cardiomyopathy Questionnaire
aReference categories for variables are as follows: did not participate in
ACP, females, Chinese, not married, primary education or less at
baseline, household income less than $500, low/no financial constraints,
incorrect understanding of prognosis or being unsure of prognosis, did
not discuss treatment preference with surrogate decision-maker
* and ** indicate a statistical significance level at 10% and 5%
respectively
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phenomenon common among patients with life-limiting ill-
nesses.41 This emphasizes the importance of specialized com-
munication techniques to aid prognostic disclosure during
ACP discussions so that patients can make informed decisions
regarding their EOL treatment.
We also found that discussion of care preference between

patients and surrogate decision-makers was associated with a
change in patient preference from aggressive to non-
aggressive EOL care. It could be that patients who changed
their preference to non-aggressive EOL care may have been
more inclined to discuss this change with their surrogate.
Alternatively, discussion with a surrogate could have triggered
this change. This suggests that surrogates are likely to be
aware of a change in patient preference towards non-
aggressive EOL care even if patients do not update their
ACP/AD documents. Given the role of family in treatment
decision-making in Asian settings,42, 43 physicians can further
encourage patients and surrogates to frequently discuss
patients’ care preference. This could enable surrogates and
physicians to make EOL decisions consistent with patient last
preference.
Our results show that higher financial constraints reduce

patient preference for aggressive EOL care. Financial con-
straints are of special concern for patients in Singapore as
approximately 55% of health expenditure in Singapore is
out-of-pocket. This is a greater percentage than most other
developed countries.43, 44 Physicians in Singapore should thus
also assess patients’ financial constraints while eliciting their
preference for type of EOL care.
We did not find that those of Chinese ethnicity differed from

those of the minority ethnic groups in terms of their preference
for type of EOL care. However, we found that patients of Indian
or other ethnicity were more likely to change their preference to
aggressive EOL care. Given the small number of individuals of
minority ethnic groups in our study, ethnic differences in EOL
care preference remains a topic for further investigation.
Based on our results, we recommend that patients should be

given an opportunity to continually update their ACP docu-
ments as and when they change their preference. This entails
finding strategies for patients to be able to easily update their
ACP documents without needing to visit a health care provid-
er. Easy-to-use decision aid tools and smart phone applications
may be considered and tested in this regard. Physicians should
also encourage patients to frequently discuss changes in care
preference with their surrogates so that surrogates are aware of
patients’ last stated preference.
The main strength of the study is the long duration of

follow-up with patients involving frequent assessments of
their stated preference for type of EOL care. The ACP, in this
study, was delivered as part of the study trial by trained
facilitators according to the Respecting Choices Model. Based
on the results of the trial, there was no difference in patient
baseline characteristics (age, gender, ethnicity, marital
status, number of children, education, stated preference for
type of EOL care, financial constraint, correct prognostic

understanding, decisional conflict, discussion of care
preference with surrogate, self-efficacy, quality of life, and
depression) between those who received ACP and those who
did not; this reduces the potential for a possible selection bias
in ACP participation (Supplementary Table 1). The main
limitation is attrition of patients during follow-up period due
to death and loss to follow-up. However, the mixed effects
regression method we used accounts for attrition and missing
information. Another limitation of the study is the low partic-
ipation rate of females. This could be due to higher rates of
refusal by females. A similar issue has been reported by
previous trials involving heart failure patients.45–47 Addition-
ally, family member’s end-of-life preference may have influ-
enced patient preference or their stability.We did not have data
to assess this but it should be a topic of future research. Lastly,
high non-response for household incomemay have limited our
analysis and interpretation of its association with the outcomes
examined.

CONCLUSION

This study provides evidence of instability in HF patients’
stated preference for type of EOL care. This undermines the
value of documenting patient preference for EOL care even if
these were done at least 4 months before EOL decisions are
made. Future research should assess whether these findings
apply to other settings and other illness groups, further explore
the role of prognostic understanding of the illness in EOL care
preference, and devise strategies for patients to continually
update their ACP or AD documents in efforts to minimize
the risk of inappropriate EOL treatments.
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