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Abstract

Background: end-of-life care is not always in line with end-of-life preferences, so patients do not always die at their preferred
place of death (PPD). This study aims to identify factors associated with patients’ PPD and changes in PPD.
Methods: we prospectively collected data on PPD at four time points within 6 months from 230 acutely hospitalised older
patients who were part of the control group in a stepped-wedge randomised controlled trial. Associations between patient
characteristics and preferences were calculated using multivariable (multinomial) logistic regression analysis.
Results: the mean age of participants was 80.7 years. 47.8% of the patients had no PPD at hospital admission. Patients
previously admitted to hospital preferred to die at home (home versus no preference: odds ratio [OR] 2.38, 95% confidence
interval [CI] 1.15–4.92; home versus healthcare facility: OR 3.25, 95% CI 1.15–9.16). Patients with more chronic diseases
preferred the healthcare facility as their PPD (healthcare facility versus no preference: OR 1.33, 95% CI 1.09–1.61; healthcare
facility versus home: OR 1.21, 95% CI 1.00–1.47). 32 of 65 patients changed their preference during follow-up, and most of
these had no PPD at hospital admission (home versus no preference: OR 0.005, 95% CI ≤0.001–0.095) and poorer self-rated
well-being (OR 1.82, 95% CI 1.07–3.08).
Conclusions: almost half of the patients had no PPD at baseline. Previous hospital admission, having more chronic diseases
and living alone are associated with having a PPD. Introducing PPD could make older people aware of PPD and facilitate
optimal palliative care.
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Key Points

• Patients are often unaware of their preferred place of death until someone introduces this topic for consideration.
• Due to unawareness, some patients die before they consider their end-of-life preferences.
• Alone living patients, patients with more chronic diseases and patients who were not admitted to hospital are more often

unaware.
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Background

Palliative care sets out to preserve the best possible quality
of life (QoL) until death. One of the common values of
palliative care is patients’ autonomy. Ideally, patients should
be empowered to make decisions about their place of care,
treatment options and access to specialist palliative care [3].
To make end-of-life decisions, patients should be provided
with adequate information on diagnosis, prognosis and treat-
ment options. Another important goal of palliative care is to
preserve the patients’ dignity.

Facilitating care in line with end-of-life preferences is
important when providing palliative care [4, 5]. However,
end-of-life preferences are not always in congruence
with end-of-life care. As a result, patients can experience
unwanted care transitions at the end of life [6], high
symptom burden [7], reduced QoL and not dying in
their preferred place of death (PPD) [4, 6, 8–11]. These
unfulfilled end-of-life preferences are caused by several
factors. Patients’ palliative care needs are often not identified
in a timely manner [12], and healthcare professionals may
find it hard to initiate end-of-life conversations [13]. As a
result, healthcare professionals can be unaware of patients’
end-of-life preferences.

An important end-of-life preference is the place where
patients want to receive end-of-life care and eventually die.
Dying at the PPD is an important indicator of good palliative
care [14]. Several patient characteristics have been associated
with the PPD. These include demographic factors such as
age, gender, marital status, education and income level,
physical and mental health, and concerns and beliefs about
dying [10]. Living arrangements and wishes of family and
loved ones were also associated with preferences [15, 16].
However, the factors associated with not having a PPD and
changes in PPD are not well known. Previous retrospective
studies found that changes in health condition, symptoms
and performance status, family’s wishes and the fear of being
a burden to relatives were associated with changes in PPD
[17].

Knowing which factors influence older patients’ PPD and
changes in PPD, especially in those patients who have no
preference, could help healthcare professionals to identify
which patients should be introduced to the concept of a
PPD. This may eventually help patients to die in their
preferred place. The aim of this study is to provide insight
into the association of demographic, illness-related and envi-
ronmental factors with PPD and changes in the PPD of older
patients in the Netherlands.

Methods

We identified factors associated with PPD and changes in
the PPD in an exploratory quantitative study using data
from the care-as-usual phase of the PalliSupport study [18].
The PalliSupport study is a pragmatic multicentre stepped-
wedge randomised controlled trial in which five hospitals

and surrounding regions participated. The primary objective
of this study was to evaluate the PalliSupport care pathway,
which intends to improve care for older patients with pal-
liative care needs who are acutely admitted to hospital [19].
From January 2019 to March 2020, we approached eligible
patients for participation (Box 1).

Data were collected from electronic medical records
(EMRs) and patient questionnaires (filled in either by the
patients themselves or with the help of a researcher).

Ethical considerations

The PalliSupport study was approved by the Institutional
Review board of the Amsterdam University Medical Centre
at the Academic Medical Centre in the Netherlands (Proto-
col ID: METC2018_216). All participants provided written
informed consent.

Dependent variables

The dependent variables in this study were PPD and changes
in PPD. We asked the patient what their PPD was in a
structured interview conducted during hospital admission.
We categorised PPD into three groups: home, healthcare
facility (hospital hospice, nursing home) and no preference.
Changes in PPD were monitored at four points during
follow-up (at 2 weeks, 1 month, 3 months and 6 months
after hospital discharge). Patients were asked if their PPD
had changed since the last interview, and if so, what the new
PPD was.

Patients with no or unknown preference were analysed
as one group because patients seemed to find it difficult
to distinguish between not having a preference and not
knowing their preference. Although some of these patients
may have indeed had no PPD, we did not find differences
in patient characteristics between these groups so decided to
combine these patients into one group.

Independent variables

We selected independent factors a priori, based on the
model of Gomes and Higginson [16], which describes
demographic, illness-related and environmental factors.

Illness-related factors contained health-related QoL out-
comes using the EuroQol-5D-5L, which measures mobility,
self-care, usual activities, pain/discomfort, and anxiety/de-
pression [20] and the EQ-VAS, which measures patients’
self-rated health on a scale from 0 to 100. We also used
the McGill QoL Questionnaire, which measures QoL in
physical, psychological, support and existential domains in
patients with a life-threatening illness [21]. Finally, we used
the Dutch version of the Edmonton Symptom Assessment
Scale to measure self-rated symptom burden [22]. All other
illness-related factors were obtained through the EMR. These
included emergency room (ER) visits and hospital admis-
sions in the 6 months before admission; chronic conditions
measured by the Charlson comorbidity index [23]; and the
main diagnosis, which was not necessarily the reason for
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admission. We categorised the diagnoses into three groups:
‘cancer’, ‘organ failure’ and ‘frailty and neurological prob-
lems’. Medication use was dichotomised into <5 and ≥5
medicines (with ≥5 medicines identified as polypharmacy).

Demographic factors included age and gender. Ethnicity
was not analysed since almost all patients were born in the
Netherlands.

Environmental factors were obtained from the partici-
pant. We recorded marital status (which was dichotomised
into married/living together or unmarried/divorced/wid-
owed) and living arrangements (which was registered as
living independently and living with home care).

Statistical analysis

We calculated frequencies and percentages. To analyse dif-
ferences between these categories and independent variables,
we used one-way ANOVA, Fisher’s exact test, and Kruskal–
Wallis test. If a statistically significant difference was detected
(P value ≤0.05), we analysed the association between
patient characteristics and PPD using multinomial logistic
regression. To determine whether factors were independently
associated with PPD, we performed multivariable multino-
mial logistic regression including all factors with P values
<0.10. We chose this cut-off point based on the sample size
[24].

We calculated frequencies and percentages for changes in
PPD and analysed differences between groups that did and
did not change preference using independent T -test, Fisher’s
exact test and Mann–Whitney U test. To estimate associ-
ations between significantly different independent variables
(P value ≤0.05) and changing preferences, we did a logistic

regression analysis. Multivariable logistic regression included
all variables with P values <0.10 in logistic regression to
identify which variables were independently associated with
changes in PPD.

For both outcomes, we reported odds ratios (ORs) with
corresponding 95% confidence intervals (CIs). Statistical
analysis was performed using SPSS version 26.

Results

We included 230 patients from the care-as-usual phase of the
stepped-wedge randomised trial PalliSupport (Table 1). For
178 patients, we collected data on the PPD at baseline.

Patients had a mean age of 80.7 years (SD 8.4), and there
were slightly more females (56.7%). Most participants had
organ failure as their main diagnosis (33.1%) and used more
than five drugs (89.3%). Most patients were unmarried/liv-
ing alone/widowed (56.2%) and half of the patients received
home care (50%). Half of the patients were admitted to the
hospital in the half year before admission and 65.7% had
visited the ER. In total, 55 (30.9%) patients died within the
6-month follow-up after hospital discharge. Most patients
(47.8%) had no PPD at hospital admission, and 40.4%
preferred to die at home. Only 11.8% preferred to die
in a healthcare facility (hospital, hospice, nursing home)
(Table 1).

Factors associated with the PPD

We found statistically significant differences in Charlson
comorbidity score index and prior hospitalisation based
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Table 1. Baseline characteristics
PPD at hospital admission

Total (n = 178) Home (n = 72) Healthcare facility (n = 21) No preference/not
considered (n = 85)

P-value

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Age, mean (SD) 80.7 (8.4) 79.9 (9.0) 78.2 (7.3) 81.9 (7.9) 0.18a

Gender male, N (%) 77 (43.3) 36 (50) 10 (47.6) 31 (36.5) 0.28b

Marital status, N (%) 0.21b

Married/living together 76 (42.7) 36 (50.0) 8 (38.1) 32 (37.6)
Unmarried/divorced/widowed 100 (56.2) 34 (47.2) 13 (61.9) 53 (62.4)
Living arrangement, N (%) 0.47b

Independent 89 (50.0) 34 (47.2) 13 (61.9) 42 (49.4)
With home care 89 (50.0) 38 (52.8) 8 (38.1) 43 (50.6)
Informal caregiver involved, N (%) 83 (46.6) 38 (52.8) 7 (33.3) 38 (44.7) 0.72b

Primary diagnose, N (%) 0.45b

Cancer 56 (31.5) 26 (36.1) 9 (42.9) 21 (24.7)
Organ failure 59 (33.1) 25 (34.7) 6 (28.6) 28 (32.9)
Frailty/neurological problems 52 (29.8) 16 (22.2) 6 (28.6) 31 (36.5)
Polypharmacy, N (%) 159 (89.3) 61 (84.7) 20 (95.2) 78 (91.8) 0.46b

Hospital admission in the last half year,
N (%)

87 (48.9) 44 (62.9) 9 (42.9) 34 (40.0) 0.01b

ER visit in the last half year, N (%) 117 (65.7) 51 (70.8) 11 (52.4) 55 (64.7) 0.19b

Charlson comorbidity index, median
[IQR]

3 [1–6] 3 [0–11] 4[2–7.5] 2[2–4] 0.02c

KATZ risk score ≥2, N (%) 106 (59.6) 41 (56.9) 14 (66.7) 51 (60.0) 0.56b

Delirium risk score ≥1, N (%) 88 (49.4) 33 (45.8) 12 (57.1) 43 (50.6) 0.37b

Nutrition risk score ≥2, N (%) 84 (47.2) 31 (43.1) 12 (57.1) 41 (48.2) 0.51b

Falls In the past half year, N (%) 64 (36.0) 25 (34.7) 8 (38.1) 31 (36.5) 0.97b

EQ-VAS, mean (SD) 52.9 (18.5) 52.4(18.1) 50.9 (14.9) 53.9 (19.9) 0.64a

McGill overall QoL score, mean (SD) 6.1 (1.9) 6.2 (1.9) 5.5 (1.6) 6.2 (2.1) 0.17a

ESAS, median [IQR]
Pain 4 [0–6] 3 [0–6] 5 [1.5–6] 3[0–6] 0.45c

Tiredness 6 [3–8] 5 [2.8–7.3] 5 [2–8.5] 6 [3–8] 0.57c

Nausea 0 [0–2] 0 [0–3] 0 [0–4.5] 0 [0–1] 0.23c

Depression 0 [0–4] 0 [0–4] 2 [0–3.5] 0 [0–5] 0.91c

Anxiety 0 [0–5] 1 [0–5] 1 [0–4] 0 [0–5] 0.66c

Drowsiness 0 [0–4] 0 [0–4] 1 [0–4.8] 0 [0–4] 0.82c

Appetite 5 [2–7] 5 [1–7.5] 5 [4–8] 5 [2–7] 0.79c

Feeling of well-being 5 [3–6] 5 [3–6] 5 [3–7.5] 5 [3–6] 0.75c

Shortness of breath 3 [0–6] 2 [0–5] 3 [0–7.5] 3 [0–6] 0.41c

Obstipation 0 [0–4] 0 [0–5] 0 [0–4] 0 [0–3] 0.24c

Vomiting 0 [0–0] 0 [0–0] 0 [0–0] 0 [0–03] 0.15c

Sleeping problems 4 [1–7] 4 [0–7] 5 [3–7.5] 3 [2–7] 0.53c

Ability to move around 6 [4–8] 6 [4–8] 8 [5–8] 6 [4–8] 0.39c

Confusion 0 [0–0] 0 [0–0] 0 [0–0.5] 0 [0–0] 0.43c

Dry mouth 6 [2–8] 5 [8] 6 [0–9] 6 [2–8] 0.56c

Changed PPD, N (%) 32 (49.2) 2 (3.7) 5 (62.5) 22 (88) <0.001b

Deceased within 6 months after
hospitalisation, N (%)

55 (30.9) 22 (30.6) 8 (38.1) 25 (29.4) 0.66b

aOne-way ANOVA, bFisher’s exact test, cKruskal–Wallis test. IQR, interquartile range; SD, standard deviation.

on the patients’ PPD at admission. Patients who had no
preference had lower Charlson comorbidity index scores,
and these patients with more chronic diseases were most
likely to prefer to die in a healthcare facility (healthcare
facility versus no preference: OR 1.33, 95% CI 1.09–1.61;
healthcare facility versus home: OR 1.21, 95% CI 1.00–
1.47). Patients who were hospitalised in the past half year
were more likely to prefer to die at home (home versus
no preference: OR 2.38, 95% CI 1.15–4.92; home versus
healthcare facility: OR 3.25, 95% CI 1.15–9.16). In all three
PPD groups, the proportion of patients who died within 6

months after hospitalisation was between 30 and 38%. No
statistically significant difference was found between these
groups (Table 2).

Change in PPD

For 65 patients (37%), changes in PPD were observed at
least once during follow-up. Eleven patients died during
hospitalisation so were not followed up. All other missing
data were due to patients not responding to follow-up. In our
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study sample, 32 patients changed their PPD during follow-
up. Most patients who changed their PPD had no preference
at admission and decided that their PPD was at home during
follow-up (Figure 1).

Factors associated with changes in the PPD

Characteristics of patients who changed their preference
were significantly different from those of patients who
did not change their preference. These characteristics
were marital status, ER visits and hospital admission in
the past half year, self-rated well-being and self-rated
dry mouth complaints. Logistic regression showed that
patients who were unmarried/living alone/widowed were
more likely to change their preference over time (OR
3.65, 95% CI 1.3–10.23). Patients who visited the ER
in the past 6 months (OR 0.23, 95% CI 0.07–0.75) and
patients who were admitted to hospital in the past half
year (OR 0.29, 95% CI 0.11–0.83) were less likely to
change their preference over time. However, these variables
did not remain statistically significant after multivariable
logistic regression analysis. Multivariable logistic regression
identified self-rated well-being and an initial PPD as
variables that were independently associated with a changing
preference. Patients with worse well-being were more
likely to change their preference over time (OR 1.82,
95% CI 1.07–3.08). Patients who had no preference at
baseline were most likely to change their preference, whereas
patients who preferred to die at home were very unlikely
to change their preference (home versus no preference: OR
0.005, 95% CI <0.001–0.095). After multivariable logistic
regression, the association between healthcare facility versus
no preference was not statistically significant (healthcare
facility versus no preference: OR 0.19, 95% CI 0.015–2.37)
(Table 3).

Discussion

In this study, we explored factors associated with PPD and
changes in PPD in acutely hospitalised older patients living
at home in the Netherlands using EMRs and questionnaires.
Our results suggest that most patients have no PPD when
asked about it for the first time followed by the preference
to die at home. Patients with multiple chronic diseases and
patients who were admitted to hospital in the past half
year were more likely to have a PPD at hospital admission.
Patients with poorer self-rated health and patients who had
no PPD were most likely to change their preferences over
time, in most cases choosing home as their PPD. Neither
having a PPD nor the PPD itself was associated with death
within 6 months, indicating that some patients died before
choosing their PPD.

Interpretation of findings

In previous studies, over 60% of patients preferred to die at
home [16, 25, 26]. This proportion was lower in our study,
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Table 3. Logistic regression for factors associated with changing PPD

Changing preference over time Changing preference over time

Unadjusted OR Adjusted ORa

OR 95% CI P-value OR 95% CI P-value
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Marital status
Reference category: married/living together

3.65 1.30–10.23 0.01 1.36 0.13–14.0 0.79

Prior hospital admission 0.29 0.11–0.83 0.02 0.32 0.032–3.07 0.32
ER visit in the past half year 0.23 0.07–0.75 0.02 0.34 0.035–3.16 0.34
ESAS wellbeing 1.46 1.11–1.92 <0.01 1.82 1.07–3.08 0.03
ESAS dry mouth 1.14 0.98–1.34 0.10
Place of preference
Home
Healthcare facility
Reference category: no preference

0.005
0.24

0.001–0.057
0.04–1.55

<0.01
0.13

0.005
0.19

<0.001–0.095
0.015–2.37

<0.01
0.20

aAll variables except ESAS dry mouth were included in the adjusted multivariable logistic regression analysis. ESAS, Edmonton Symptom Assessment Scale.

Figure 1. Changes in preference during follow-up. This figure represents the course of change in PPD for all patients for whom data
on change in PPD were collected. Final PPD represents the last reported PPD, after which patient did not change their preference
anymore.

possibly because we included the option ‘no preference’. In
previous studies, patients with poor self-rated health were
less likely to prefer to die at home [10, 27]. In support
of this, we found that patients with more chronic diseases
were more likely to prefer to die in a healthcare facility
than at home. Having more chronic diseases is expected to
negatively influence patients’ self-rated health, supporting
our finding that patients with more chronic diseases choose
a healthcare facility as their PPD.

Similar to previous studies [15, 16, 28], our patients
changed their PPD over time, although in smaller propor-
tions. Patients with more severe illness and patients who
planned their care in advance are found to have more stable
end-of-life preferences [29]. We believe that this was the first

time many of our participants were asked about their PPD,
which could explain the high proportion of patients with no
PPD. The question might have prompted them to consider
this topic, leading to a change in PPD over time. Our finding
that patients without a PPD were not admitted to hospital in
the past half year may support this reasoning, since the PPD
might have already been discussed during previous hospital
visits. Furthermore, previous hospital admissions may
reflect a more advanced or severe stage of disease, meaning
end-of-life options may already have been considered.

Patients who were unmarried/living alone/widowed were
more likely to change their preference over time. Although
this association did not remain significant after correcting
for the PPD, we believe this finding is important because
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it indicates that patients without a PPD often lived alone.
End-of-life preferences are often discussed and decided with
loved ones [30], which patients who live alone cannot do.

The association we found between poorer self-rated well-
being and changing preferences appears contradictory at
first sight. According to our above-mentioned reasoning, we
would expect patients with poor self-rated well-being to be
more stable about their preferences. This discrepancy might
be because this was the first time the question was asked.
We asked patients about their preferences during an acute
hospital admission, where they may not have had the energy
or desire to answer this (potentially unexpected) question.
Asking about the PPD when acute hospitalisation was over
might have given patients more time and ease to consider
the topic, especially those patients with poorer self-rated
health. Although we do not know how patients rated their
well-being at the moment of change, our findings suggest
that well-being is related to the change in preferences and
highlight the importance of monitoring patients’ well-being
and symptom burden over time.

Our finding that patients can change their PPD over
time highlights the importance of discussing patients’
preferences and following up on this to monitor any changes
in their wishes. Proportions of deceased patients were
similar for patients with and without a PPD, suggesting
that some patients did not realise they were nearing the
end-of-life and died before they could consider their
preferences. This highlights the importance of providing
adequate information concerning diagnosis and prognosis
and discussing end-of-life preferences at an early stage.
The fact that patients who primarily claimed to have no
preference but changed their mind over time indicates a
willingness to consider the topic. Knowing that patients
who have not been admitted to hospital before, patients
with less chronic diseases and patients who live alone are less
likely to have a PPD, healthcare professionals could make
an extra effort to discuss end-of-life preferences with these
patients, giving them the chance to think about and discuss
their preferences and ultimately to die where they want to.

Strengths and limitations

The strength of this study is that we collected data prospec-
tively, in contrast to most previous studies which collected
data retrospectively. We also included older patients with
organ failure and included no preference as an outcome.
Since many patients had not been asked about PPD before,
including having no preference as an outcome was a valu-
able addition. This provides insight into factors associated
with end-of-life preferences and highlights that patients are
willing to consider their PPD.

Our study also has some limitations. First, although the
longitudinal data collection was a strength, we do recog-
nise that we measured sociodemographic and illness-related
variables during hospital admission when the patients were
sick. It is possible that some of these factors, such as daily
functioning and symptom burden, changed after hospital

admission and that this could have had an impact on the
results. However, van Seben et al . concluded that many
geriatric syndromes, such as mobility impairment, are likely
to continue after hospital discharge [31].

Second, we faced known difficulties in studies concerning
patients with palliative care needs [32]. We were not able to
approach all eligible patients since some were considered not
healthy enough to participate. This resulted in selection bias
as patients with more severe symptoms were not included.
Furthermore, response rates were low. Patients who reported
more tiredness, drowsiness and appetite complaints were less
likely to respond to follow-up. These symptoms reflect a need
for palliative care and highlight the difficulties in following
up on these patients. However, self-rated health was not
different between groups, indicating that participants gave
a proper reflection of the study population.

Third, almost all patients in our study sample were Dutch.
This does not represent the total population of older people
living in the Netherlands, 16% of whom are not Dutch
[33], so our findings may not be generalizable to all older
people living at home in the Netherlands. To improve
generalisability, further research is warranted with a larger
scope. Older people living at home and in care facilities as
well as both acute and long-term care settings should be
included. Furthermore, follow-up on baseline characteristics
will provide more detailed information on PPD changes
over time. More insight into the actual place of death would
provide a more complete picture of the end-of-life phase and
whether end-of-life preferences are achieved.

In conclusion, our study shows that asking patients about
their PPD encourages them to consider their end-of-life
options. This could improve healthcare as not knowing
or refusing to discuss these preferences may increase the
likeliness of being admitted to hospital for end-of-life care.
Knowing whether a patient is willing to consider their end-
of-life options will help healthcare professionals to initiate
discussions about the PPD.
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