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Abstract

Context. High-quality end-of-life (EOL) care depends on thoroughly assessing terminally ill patients’ preferences for EOL

care and tailoring care to individual needs. Studies on predictors of EOL-care preferences were primarily cross-sectional and

assessed preferences for multiple life-sustaining treatments (LSTs), making clinical applications difficult.

Objective/Methods. We examined factors predisposing cancer patients (N ¼ 303) to specific LST-preference states (life-

sustaining preferring, comfort preferring, uncertain, and nutrition preferring) derived from six LSTs (cardiopulmonary

resuscitation, intensive care unit care, chest compression, intubation with mechanical ventilation, intravenous nutrition, and

tube feeding) in patients’ last six months by multilevel multinomial logistic regression.

Results. Participants with accurate prognostic awareness and physician-patient EOL-care discussions were less likely to be in

life-sustaining-preferring, uncertain, and nutrition-preferring states than in the comfort-preferring state. Better quality of life

(QOL) and more depressive symptoms predisposed participants to be less likely to be in the uncertain than in the comfort-

preferring state. Membership in the nutrition-preferring rather than the comfort-preferring state was significantly higher for

participants in the state of moderate symptom distress with severe functional impairment than in the state of mild symptom

distress with high functioning.

Conclusion. Accurate prognostic awareness, physician-patient EOL-care discussions, QOL, depressive symptoms, and

symptom-functional states predisposed terminally ill cancer patients to distinct LST-preference states. Clinicians should

cultivate patients’ accurate prognostic awareness and facilitate EOL-care discussions to foster realistic expectations of LST

efficacy at EOL. Clinicians should enhance patients’ QOL to reduce uncertainty in EOL-care decision making and provide

adequate psychological support to those with more depressive symptoms who prefer comfort care only. J Pain Symptom

Manage 2019;57:190e198. � 2018 American Academy of Hospice and Palliative Medicine. Published by Elsevier Inc. All rights reserved.
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centered end-of-life (EOL) care,1,2 whereas neglecting
Introduction
Facilitating accurate prognostic awareness and elic-

iting patients’ treatment preferences to provide
value-concordant care is key to high-quality patient-
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patients’ preferences is considered a medical error.3

However, prognostic disclosure and discussions of
EOL-care goals and preferences tend to occur late in
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patients’ terminal-illness trajectory or not at all.4 This
paradigm should be shifted5,6 to early, thorough as-
sessments of patients’ goals and preferences, clarifying
overexpectations of life-sustaining-treatment (LST) ef-
ficacy at EOL,7,8 and tailoring EOL care to individual
needs throughout the dying process. This new para-
digm may personalize EOL care5 and counteract the
worldwide trend toward aggressive and costly EOL-
cancer care,9 making national economies and health
care systems sustainable10,11 because EOL-care prefer-
ences are significantly associated with EOL care
received.12e14

Seriously/terminally ill patients’ EOL-care prefer-
ences have been widely studied,4,13e17 and the stability
of these preferences over time is well established,18

but substantial minorities of patients’ preferences fluc-
tuate with changes in their physical/emotional
state.18e21 To avoid futile and expensive LSTs, deter-
minants of LST preferences should be longitudinally
examined to target patients who prefer or are uncer-
tain about LSTs to clarify misunderstandings about
or overexpectations of LST efficacy at EOL,7,8 thereby
achieving value-concordant EOL care.1,2

Clinically modifiable determinants of EOL-care pref-
erences found in cross-sectional studies include prog-
nostic awareness,16,22e25 EOL-care discussions,13,26e28

quality of life (QOL),29 emotional distress,18,25,29e31

physical functioning,13,17,32 and symptom burden.32

Advanced cancer patients with accurate prognostic
awareness prefer symptom-directed EOL care over
life-prolonging treatments22e24 and not receiving
LSTs at EOL,22,24 whereas elderly patients without accu-
rate prognostic awareness but with overexpectations of
LST efficacy preferred cardiopulmonary resuscitation
(CPR)25 and mechanical ventilation.16 Cancer patients
who discuss EOL-care preferences with their physicians
tend to strive for quality rather than quantity of life,27

value comfort oriented over life-extending EOL
care,13,26,28 but oppose dying in an intensive care unit
(ICU)26,28 and receiving CPR, intubation, andmechan-
ical ventilation support.28 QOL29 and symptom
burden32 were not associated with LST preferences.
Mixed results were reported for emotional distress
and physical functioning. Depressive symptoms have
been associated with preferring to forgo CPR,25,29 not
associated with LST preferences,30,31 or preferring
more LSTs.18 Better physical functioning predisposed
terminally ill patients to prefer more aggressive
LSTs17,32 or was not associated with LST preferences.13

However, cross-sectional studies cannot disentangle the
directionality of associations between EOL-care prefer-
ences and the aforementioned variables.

The roles played by these variables, which are
amenable to effective care/treatments,33e35 in termi-
nally ill cancer patients’ LST preferences as death
approaches remain largely unknown because the
variables have seldom been longitudinally
explored.19,21,32,36 We note that the conclusion about
less aggressive EOL-care preferences being associated
with prognostic awareness and physician-patient
EOL-care discussions has been reached only in cross-
sectional studies,13,16,22e28 except one.36 Conflicting
results from longitudinal studies were reported for
QOL,19,21 depressive symptoms,18,19,36 and physical
functioning.19,21,32 Of note, despite symptom distress
and functional impairment being common manifesta-
tions of cancer patients’ terminal illness,37 few studies
directly explored the roles played by increasing symp-
tom distress32 or functional decline19,21,32 in deter-
mining patients’ EOL-care preferences, let alone
their conjoint symptom distress and functional impair-
ment, which do not necessarily deteriorate synchro-
nously at EOL.38e40

In addition, applying research findings based on as-
sessing preferences for multiple LSTs18,32,36 in busy
clinical care settings may be complicated and imprac-
tical. Health care professionals can parsimoniously
identify LST-preference patterns/states41 rather than
focusing on individual LSTs, thus minimizing the
time spent assessing LST preferences and avoiding
troubling terminally ill patients with choosing among
multiple individual LSTs when they are physically
and psychologically frail as death approaches. There-
fore, the purpose of this study was to extend our pre-
vious reports41,42 to identify factors predisposing
terminally ill cancer patients to prefer a specific
pattern/state of LSTs in their last six months, with a
focus on variables that are potentially amenable to
effective clinical care/treatments.
Methods
Design and Sample
This secondary analysis study used data from a lon-

gitudinal study on the quality of death and dying for
terminally ill Taiwanese cancer patients.36 Factors asso-
ciated with patients’ subject-specific preferences for
CPR, ICU care, and intubation with mechanical venti-
lation over their last year have been identified.36 The
final sample comprised participants who were re-
cruited by convenience in 2009e2012 and died
through 2015, with repeated assessments to supply suf-
ficient data.41 Detailed methods were reported for
sampling41 and identifying distinct LST-preference
states.41,42 Briefly, adult cancer patients were referred
by their primary oncologist who recognized their dis-
ease as progressive and unresponsive to curative treat-
ments and identified them as terminally ill but
cognitively competent to participate. Trained, experi-
enced oncology nurses interviewed participants while
hospitalized (baseline assessment) and approximately
every two to four weeks thereafter when they were
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hospitalized or returned for clinical care to collect all
data until they declined participation or died. Because
this was an observational study, study participants’ pri-
mary oncologists were not informed about partici-
pants’ responses, including their LST preferences
and desire for EOL-care discussions with their
physician.

Measures
Outcome Variable. Preferences for life-sustaining
treatments (i.e., CPR, ICU care, chest compression,
intubation with mechanical ventilation, intravenous
nutrition support, and nasogastric tube feeding)
were assessed using an adapted interview protocol
(Appendix 1). For each LST, participants were asked
whether they 1) wanted, 2) did not want, or 3) were
undecided about the treatment. For these partici-
pants, we previously identified four LST-preference
states: life-sustaining preferring, comfort preferring,
uncertain, and nutrition preferring.42 These four
states reflect participants’ uniform preference, uni-
form rejection, and uniform uncertainty about the
six LSTs examined, and their preference for
nutrition support by either intravenous supply or
tube-feeding but rejection of other treatments,
respectively.42

Predictors of Distinct States of Life-Sustaining-Treatment
Preferences. Potential predictors included both
time-varying, clinically modifiable variables (accurate
prognostic awareness,16,22e25,36 physician-patient EOL-
care discussions,13,26e28 QOL,19,21,29 emotional
distress,8,19,25,29e31,36 and physical symptom distress32

and functioning),13,17,19,21,32 and time-invariant patient
demographics (gender, age, educational attainment)
and disease characteristics (comorbidities, time since
diagnosis at enrollment).18 All instruments selected
for time-varying, clinically modifiable variables have
been validated and extensively used in the principal in-
vestigator’s research since 2002 to test hypothesized rela-
tionships between concepts measured.24,28,36,43

Prognostic awareness was evaluated by asking partic-
ipants if they knew their prognosis, and if so, whether
the disease 1) was curable; 2) might recur in the
future, but their life was not currently in danger;
and 3) could not be cured, and they would probably
die soon. Participants were recognized as accurately
understanding their prognosis only if they chose Op-
tion 3.24,36

Physician-patient EOL-care discussions were
measured by asking participants, ‘‘Have you and
your doctor discussed what kind of care you would
want if your disease continued to progress, your con-
dition continually deteriorated, and you were dying?
This care includes being resuscitated, receiving
treatments if your heart stopped beating or if you
could not breathe on your own, or being kept
comfortable without aggressive treatments.’’28 For
baseline and follow-up assessments of physician-
patient EOL-care discussions, patients were asked
whether such discussions occurred since their diag-
nosis of advanced cancer and since their last assess-
ment, respectively. Responses were coded 1 (yes)
and 0 (no).
Quality of life was measured by a modified McGill

Quality of Life Questionnaire (MQOL).44 The original
16-item MQOL encompasses physical, psychological,
social, and existential well-being. The MQOL was
modified by omitting three items (the three most dis-
tressing symptoms), but retaining the item on overall
physical well-being to avoid overlap with the well-
established effect of physical symptom distress on par-
ticipants’ QOL. Total scores for the 13-item modified
MQOL range ¼ 0e130; higher scores indicate better
QOL.
Emotional distress (anxiety and depressive symp-

toms) was measured by anxiety and depression sub-
scales of the Hospital Anxiety and Depression Scale
(HADS), respectively.45 Total anxiety (HADS-A) and
depression (HADS-D) subscale scores range ¼ 0e21;
higher scores indicate greater anxiety and depressive
symptoms, respectively.45

Physical Symptom Distress and Functioning. Physical
symptom distress from cancer patients’ common
symptoms (e.g., pain, dyspnea, anorexia, and
insomnia) was measured using the 13-item Symptom
Distress Scale.46 Symptom Distress Scale scores range
from 13 to 65; higher scores indicate greater symptom
distress. Physical functioning was assessed by the 10-
item Enforced Social Dependency Scale.47 Enforced
Social Dependency Scale scores range from 10 to 51;
higher scores reflect greater impairment in personal
and social functioning. For these participants, we
identified five distinct worsening conjoint symptom-
functional states48: 1) mild symptom distress with
high functioning, 2) moderate symptom distress with
mild functional impairment, 3) severe symptom
distress with moderate functional impairment, 4)
moderate symptom distress with severe functional
impairment, and 5) profound symptom distress and
functional impairment. These conjoint symptom-
functional states have been associated with terminally
ill cancer patients’ survival,48 QOL, and psychological
distress49 and with these patients’ primary caregivers’
subjective caregiving burden, QOL, and depressive
symptoms.50

Comorbidities were calculated by the Deyo-
Charlson comorbidity index,51 categorized as 0, 1, 2,
or $3 comorbid conditions.
Time proximity to patient death, the period

between assessment and death, was used to explore
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longitudinal changes in LST-preference states in
participants’ last six months. This period was catego-
rized as 1e30, 31e90, and 91e180 days.14

Statistical Analysis
Factors predisposing terminally ill cancer patient

participants to prefer a specific pattern/state of
LSTs were examined using hierarchical generalized
linear modeling (HGLM)52 with multilevel multino-
mial logistic regression and the comfort-preferring
state as reference. HGLM accounts for the common
characteristics of longitudinal studies, including
different waves or times of data collection across
participants to accommodate uneven numbers of
follow-up assessments and varying time intervals for
subsequent data collections.52 HGLM uses random
intercepts to account for within-subject correlations
of repeated observations from each participant.52

Our HGLM analysis modeled the outcome variable
(a specific LST-preference state in reference to the
comfort-preferring state) as a function of proposed
lagged time-varying predictors (accurate prognostic
awareness, physician-patient EOL-care discussions,
QOL, emotional distress, and symptom-functional
states) in the previous wave of assessment. The lagged
measures were added to identify factors associated
with a specific LST-preference state by arranging
time-varying, clinically modifiable variables and LST-
preference states in a distinct time sequence to
ensure a clear time sequence. The regression param-
eter for each independent variable was exponenti-
ated to transform into adjusted odds ratio (AOR)
with 95% CI.
Table
Proportions of Terminally Ill Cancer Patients With Accurate

Discussions and Levels of QOL, Emotional Distress, Physical Sy
Preference

Parameter
Life-Sustaini

Preferring

Average state size (%) 8.7
With accurate prognostic awareness (%) 52.6
With physician-patient EOL-care discussions (%) 5.2
Quality of life (MQOL score; M [SD]) 91.4 (23.2)
Anxiety symptoms (HADS-A score; M [SD]) 7.0 (4.7)
Depressive symptoms (HADS-D score; M [SD]) 12.9 (5.2)
Physical symptom distress (SDS score; M [SD]) 30.0 (9.5)
Physical functioning (ESDS score; M [SD]) 28.4 (9.9)
Symptom-functional state (%)

1 13.4
2 29.9
3 15.7
4 23.1
5 17.9

EOL ¼ end-of-life; QOL ¼ quality of life; LST ¼ life-sustaining treatment; MQO
Depression ScaleeAnxiety subscale; HADS-D ¼ Hospital Anxiety and De
ESDS ¼ Enforced Social Dependency Scale.
Symptom-functional states: 1) mild symptom distress with high functioning, 2) mo
distress with moderate functional impairment, 4) moderate symptom distress with
tional impairment.
Results
Sample Characteristics
Sample characteristics have been reported.41 Partic-

ipants were predominantly male (56.8%), were mar-
ried (80.5%), with a mean (SD) age of 58.5 (12.8)
years, and had been educated to # junior high school
(59.1%). Participants’ most common diagnoses were
liver (18.5%), stomach (17.5%), pancreas (13.9%),
lung (10.9%), and head and neck (8.9%) cancer. After
enrollment, participants survived a median of 94 days
(mean [SD] ¼ 168.4 [206.1]; range ¼ 3e1506) and
completed a median of 5.0 follow-up assessments
(mean [SD] ¼ 5.2 [3.2]; range ¼ 1e12) in their last
six months about 18.5 days (SD ¼ 7.6; median ¼ 15;
range ¼ 4e82) apart. Participants’ last assessment
was on average 26.2 days (SD ¼ 26.0; median ¼ 18.0;
range ¼ 1e166) before death. Proportions of partici-
pants with accurate prognostic awareness and
physician-patient EOL-care discussions as well as
scores for QOL, anxiety and depressive symptoms,
physical symptom distress, and physical functioning
across the four identified LST-preference states are
presented in Table 1. Changes in the prevalences of
accurate prognostic awareness and physician-patient
EOL-care discussions versus time proximity to death
are in Appendix 2.

Factors Predisposing Preferences for Specific States of Life-
Sustaining Treatments in Reference to the Comfort-
Preferring State in the Last Six Months. Our multilevel
multinomial logistic regression conducted by HGLM
showed that, after controlling for selected time-
invariant and time-varying variables, LST-preference
1
Prognostic Awareness and Physician-Patient EOL Care
mptom Distress, and Physical Functioning Across Four LST
s States

LST-Preference State

ng Comfort
Preferring Uncertain

Nutrition
Preferring

47.9 19.9 23.5
81.7 61.6 70.8
15.5 7.5 11.9

84.0 (24.3) 79.7 (24.2) 78.4 (27.1)
7.4 (4.5) 7.5 (4.8) 8.7 (5.0)

12.6 (5.7) 11.5 (5.7) 13.2 (6.0)
29.9 (9.1) 26.3 (7.7) 29.8 (9.2)
27.8 (10.0) 27.0 (9.7) 29.6 (9.8)

15.6 19.0 11.4
31.4 32.4 24.4
17.4 11.1 19.1
14.7 27.5 27.4
20.8 10.1 17.7

L ¼ McGill Quality of Life Questionnaire; HADS-A ¼ Hospital Anxiety and
pression ScaleeDepression subscale; SDS ¼ Symptom Distress Scale;

derate symptom distress with mild functional impairment, 3) severe symptom
severe functional impairment, and 5) profound symptom distress and func-
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states did not change significantly in participants’ last
six months (Table 2). Participants with accurate
prognostic awareness were less likely than those
without such awareness to be in the life-sustaining
preferring (AOR [95% CI] ¼ 0.096 [0.045e0.205]),
uncertain (AOR [95% CI] ¼ 0.234 [0.121e0.450]),
and nutrition preferring (AOR [95% CI] ¼ 0.263
[0.143e0.485]) states than in the comfort-preferring
state in the next assessment. Similarly, participants
who reported having discussed EOL-care issues with
their primary oncologist were significantly less likely
than those without EOL-care discussions to be in the
other three LST-preference states than in the
comfort-preferring state.

However, QOL and depressive-symptom levels in
the previous wave of assessment were associated with
Table
Factors Predisposing Terminally Ill Cancer Patients’ Prefere

Reference to the Comfort-Preferrin

Factor

Life-Sustaining Preferring

AOR 95% CI P AOR

Time proximity to death (days)
#30 Ref Ref
31e90 1.281 0.660 2.485 0.465 1.064
91e180 0.955 0.391 2.332 0.919 1.695

Accurate prognostic awareness
Yes 0.096 0.045 0.205 <0.001 0.234
No Ref Ref

Physician-patient end-of-care discussions
Yes 0.329 0.109 0.997 0.050 0.388
No Ref Ref

Quality of lifea 1.016 0.993 1.038 0.174 0.978
Anxiety symptomsb 1.058 0.945 1.184 0.328 1.034
Depressive symptomsc 0.995 0.906 1.092 0.909 0.918
Lagged symptom-functional stated

1 Ref Ref
2 1.623 0.438 6.009 0.469 1.291
3 1.634 0.342 7.810 0.583 0.446
4 3.718 0.660 20.939 0.137 1.723
5 2.120 0.291 15.453 0.459 0.924

Gender
Male 1.750 0.482 6.351 0.395 1.080
Female Ref Ref

Age 0.991 0.940 1.043 0.719 1.009
Educational attainment

<Senior high school 0.807 0.197 3.312 0.767 1.763
$Senior high school Ref Ref

Comorbiditiese

0 Ref Ref
1 0.370 0.085 1.614 0.187 0.300
2 0.315 0.055 1.805 0.196 0.449
$3 0.163 0.022 1.219 0.819 0.123

Time since cancer diagnosis (months)
#6 Ref Ref
7e12 1.202 0.250 5.786 0.819 1.977
13e24 0.545 0.092 3.233 0.504 0.436
>24 0.208 0.035 1.237 0.085 0.721

AOR ¼ adjusted odds ratio; Ref ¼ reference.
Bold indicates statistical significance.
aMcGill Quality of Life Questionnaire score.
bHospital Anxiety and Depression ScaleeAnxiety subscale score.
cHospital Anxiety and Depression ScaleeDepression subscale score.
dSymptom-functional states: 1) mild symptom distress with high functioning, 2) mo
distress with moderate functional impairment, 4) moderate symptom distress with
tional impairment.
eDeyo-Charlson comorbidity index.
the likelihood of being in the uncertain state only in
reference to the comfort-preferring state. Higher
QOL levels (AOR [95% CI] ¼ 0.978 [0.963e0.993]
with each unit increase in MQOL score) and
depressive-symptom levels (AOR [95% CI] ¼ 0.918
[0.852e0.989] with each unit increase in HADS-D
score) predisposed participants to be significantly
less likely to be in the uncertain state than in the
comfort-preferring state in the next assessment. The
likelihood of being in the nutrition-preferring state
in reference to the comfort-preferring state was signif-
icantly higher for participants who in the previous
assessment wave were in the state of moderate symp-
tom distress with severe functional impairment
(AOR [95% CI] ¼ 3.694 [1.159e11.776]) than for par-
ticipants in the best state of mild symptom distress
2
nces for Specific States of Life-Sustaining Treatments in
g State in Their Last Six Months

Uncertain Nutrition Preferring

95% CI P AOR 95% CI P

Ref
0.601 1.884 0.832 0.742 0.448 1.227 0.245
0.818 3.512 0.156 0.717 0.359 1.431 0.246

0.121 0.450 <0.001 0.263 0.143 0.485 <0.001
Ref

0.164 0.915 0.031 0.205 0.086 0.492 <0.001
Ref

0.963 0.993 0.005 0.989 0.976 1.002 0.088
0.955 1.118 0.421 1.015 0.952 1.081 0.653
0.852 0.989 0.024 0.957 0.885 1.035 0.269

Ref
0.456 3.660 0.631 1.228 0.464 3.251 0.679
0.094 2.116 0.310 1.766 0.581 5.371 0.316
0.427 6.956 0.445 3.694 1.159 11.776 0.027
0.175 4.886 0.926 2.100 0.540 8.169 0.285

0.425 2.744 0.871 1.154 0.481 2.772 0.749
Ref

0.969 1.052 0.660 0.973 0.933 1.013 0.185

0.642 4.847 0.273 2.187 0.818 5.845 0.120
Ref

Ref
0.098 0.920 0.036 0.393 0.136 1.138 0.086
0.115 1.750 0.250 0.645 0.178 2.342 0.506
0.024 0.620 0.012 0.594 0.156 2.263 0.446

Ref
0.575 6.794 0.280 1.573 0.496 4.983 0.442
0.111 1.711 0.235 0.876 0.258 2.977 0.832
0.209 2.486 0.605 0.326 0.098 1.086 0.069

derate symptom distress with mild functional impairment, 3) severe symptom
severe functional impairment, and 5) profound symptom distress and func-
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with high functioning. No other associations were
observed between distinct symptom-functional states
and the likelihood of subsequently being in any LST-
preference state. LST-preference states were not asso-
ciated with participants’ demographics (gender, age,
educational attainment) or disease characteristics (co-
morbidities, time since diagnosis at enrollment).
Discussion
Our prospective, longitudinal study found that

terminally ill Taiwanese cancer patients’ LST prefer-
ences (categorized as four identified distinct states)
did not change significantly in their last six months.
This result, obtained by examining changes in LST-
preference states close to the patient’s death, verifies
evidence that EOL-care preferences for terminally or
critically ill patients remain stable over time.18 Termi-
nally ill cancer patients’ membership in a specific
LST-preference state in the subsequent assessment
was predisposed by their accurate prognostic aware-
ness, physician-patient EOL-care discussions, QOL,
depressive symptoms, and symptom-functional states.

Our longitudinal study confirmed cross-sectional as-
sociations between accurate prognostic awareness or
physician-patient EOL-care discussions and prefer-
ences for symptom-directed EOL care over life-
prolonging treatments13,22e24,26,28 by showing that
terminally ill Taiwanese cancer patients with accurate
prognostic awareness or physician-patient EOL-care
discussions in the previous wave of assessment were
significantly more likely to be in the comfort-
preferring state (uniformly rejecting all six LSTs exam-
ined) than in life-sustaining-preferring, uncertain, or
nutrition-preferring states. Accurate prognostic aware-
ness and appropriate physician-patient EOL-care dis-
cussions are prerequisites for terminally ill cancer
patients to actively engage in advance care planning53

and to realistically appraise LST efficacy at EOL,7,23

thereby predisposing them to reject futile LSTs (not
only aggressive LSTs like CPR, ICU care, and mechan-
ical ventilation, but also potentially bothersome nutri-
tion support)32,54 and reducing uncertainty about
their LST preferences.

The novelty of our findings lies in participants’
higher QOL and depressive symptom levels predispos-
ing them to be significantly less likely to be in the un-
certain state than in the comfort-preferring state in
the next assessment. By contrast, existing studies
show that depression predisposes terminally/critically
ill patients to reject,19,25,29,36 accept,18 or not be asso-
ciated with30,31 LST preferences, whereas QOL is
not29 or positively19,21 associated with rejection of
LSTs. However, in these studies except one,36 uncer-
tainty was not an option or was omitted.21 Our result
confirms our previous observation that more
depressive symptoms decreased terminally ill cancer
patients’ likelihood of uncertainty about preferences
for ICU care and mechanical ventilation support
than rejecting such LSTs.36

Our results suggest that better QOL and more
depressive symptoms reduce terminally ill cancer pa-
tients’ uncertainty in choosing their preferred LSTs.
Decisional uncertainty may reflect patients’ lack of
knowledge about and understanding of the clinical
situation or the risks and benefits inherent in each
EOL-care decision, and their inability to project their
preferences into the future,55 especially for unfamiliar
situations56 as one’s own death and dying. We specu-
late that enjoying better QOL reassures terminally ill
cancer patients that the status quo is good enough
not to be bothered by the unnecessary suffering
caused by additional LSTs, whereas greater pessimism
about one’s future may lead to giving up fighting one’s
disease via LSTs. Both conditions (better QOL and
more depressive symptoms) may reduce terminally ill
patients’ ambivalence about LSTs when making
EOL-care decisions. However, our speculation war-
rants further validation to avoid Type I errors derived
from multiple comparisons across the four distinct
LST-preference states, preferably by qualitative studies
to thoroughly understand the mechanisms by which
better QOL and more depressive symptoms reduce
uncertainty in LST preferences.
Symptom-functional states were associated with the

likelihood of subsequent membership in the
nutrition-preferring state only. Terminally ill cancer
patients were significantly more likely to be in the
nutrition-preferring state in reference to the
comfort-preferring state if they were in the state of
moderate symptom distress with severe functional
impairment than in the best symptom-functional
state in the previous wave of assessment. Worse phys-
ical functioning has been shown to predispose termi-
nally ill patients to prefer less aggressive LSTs,17,21,32

whereas physical symptom distress was not correlated
with LST preferences.32 Our results suggest that phys-
ical functioning is more powerful than physical symp-
tom distress in terminally ill cancer patients deciding
their LST preferences. We found that participants
with severe functional impairment significantly
preferred receiving nutrition support rather than re-
jecting all six LSTs when they had high functioning
and mild symptom distress. Nutrition support has
been recognized as Taiwanese/Chinese people’s
prime need (mı́n yǐ shı́ w�ei ti�an; food is man’s para-
mount necessity). Receiving food and nutrition at
EOL is culturally appropriate and necessary not
only to deter physical deterioration but also not to
be abandoned as a ‘‘starving soul’’ or ‘‘hungry
ghost/spirit’’ in hell.57 Therefore, when they suffered
severe functional impairment but moderate symptom
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distress only, terminally ill Taiwanese cancer patients
preferred to continuously receive nutrition support
but rejected other aggressive LSTs such as CPR,
ICU care, and intubation with mechanical ventilation
to sustain their life without introducing further intol-
erable symptom distressing or suffering from aggres-
sive LSTs.

Strengths and Limitations
Our study has several strengths: 1) it comprehen-

sively and longitudinally evaluated factors predispos-
ing LST-preference states over cancer patients’ last
six months, with a focus on factors amenable to effec-
tive management/treatments; 2) lagged time-varying
variables were built into our HGLM to establish a clear
time sequence in their associations with LST-
preference states; and 3) advanced statistical
approaches were used to parsimoniously identify
LST-preference states, thus facilitating clinical applica-
tions and avoiding burdening cancer patients with col-
lecting excessive data when they are dying. However,
the study had several limitations. First, our conve-
nience sampling from a single medical center in
Taiwan may have compromised the representativeness
and generalizability of our findings to the target pop-
ulation. Specifically, our participants were relatively
young, few had lung cancer, and a high proportion
had accurate prognostic awareness (Table 1), possibly
underrepresenting elderly patients with lung cancer
whose prognosis was not disclosed or those with little
prognostic awareness. Our findings from Taiwan
need to be replicated for terminally ill cancer patients
in other countries where cultural, societal, and health
care characteristics may substantially differ, especially
for the nonconsistent roles played by QOL, depressive
symptoms, and symptom-functional states in associa-
tions with distinct LST-preference states. Second, our
investigation into LST-preference states was limited
to the six LSTs assessed. Third, we repeatedly and
frequently assessed participants’ LST preferences
over their dying process because the extent to which
their EOL-care preferences are honored may be dis-
torted if preferences are measured long before death,
a common approach of existing research.13,18,22 How-
ever, this repeated assessment (testing)58 might have
suggested to participants that they could change their
perceptions, attitudes, and behaviors. Fourth, because
our study was observational, we cannot establish a
cause-effect relationship between our identified fac-
tors and distinct LST-preference states despite our
arrangement of time-varying predictors in a distinct
time sequence. Finally, other factors predisposing pa-
tients’ distinct LST-preference states, including family
caregivers’ and physicians’ attitudes and preferences
toward LSTs,56 were not explored and warrant further
investigation.
Conclusion and Clinical Implications
Terminally ill Taiwanese cancer patients’ LST

preferences remain stable even when death ap-
proaches, and their distinct LST-preference states
are significantly associated with accurate prognostic
awareness, physician-patient EOL-care discussions,
QOL, depressive symptoms, and symptom-
functional states. Health care professionals should
cultivate accurate prognostic awareness and facili-
tate discussions about goals, values, and preferences
for EOL care early in terminally ill cancer patients’
dying trajectory to improve their realistic expecta-
tions of LST efficacy at EOL, thereby increasing
the likelihood of rejecting futile LSTs. Enhancing
QOL not only achieves high-quality EOL care for
terminally ill cancer patients but may also eliminate
their uncertainty in making EOL-care decisions.56

Adequate psychological support should be provided
to terminally ill cancer patients with more depres-
sive symptoms and severe functional impairment
to support their preference for rejecting aggressive
LSTs (e.g., CPR, ICU care, and mechanical ventila-
tion support) regardless of nutrition-support prefer-
ence, thus achieving personalized and high-quality
EOL care.
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Appendix 1

Interview questions regarding preferences for life-sustaining treatments
At the first interview, before participants offered their preferences regarding cardiopulmonary resuscitation

(CPR), they were told, ‘‘If your heart were to stop beating and your life were in danger, your healthcare profes-
sionals might provide CPR. CPR consists of a combination of electric shocks to the heart, pumping the chest to
stimulate the heart, placing a tube through your mouth or nose into your lungs and attaching this tube to a
breathing machine to help with breathing, and heart medications given through the veins.’’ Participants were
then asked, ‘‘If your life was in danger, would you want to receive CPR?’’

For life-sustaining treatments, participants were asked, ‘‘If you were dying and (1) your heart stopped beating,
would you want your chest to be pumped to stimulate the heart to beat? (2) If you were unable to breathe on your
own, would you want to be intubated and on a breathing machine? In this situation, a tube would be placed
through your mouth or nose into your lungs. This tube would be attached to a breathing machine. During
that time, you would have to be continuously on the breathing machine and would be unable to talk and might
be sedated.30 (3) If you need intensive care, would you like to stay in an intensive care unit (ICU)? An ICU is an
isolated care unit that heavily uses health technology to provide intensive care and there is more nursing staff to
closely monitor you. If you receive care in an ICU, you could only have contact with your family at specific visiting
times. (4) If you cannot eat by yourself, would you be willing to be fed by artificial means, such as feeding through
a nasogastric tube or receiving nutritional support by injection?’’



Appendix 2
Prevalence of Accurate Prognostic Awareness and Physician-patient End-of-life Care Discussions Versus Time Proximity to

Death

Time Proximity
to Death, days

Total
Assessments

Accurate Prognostic
Awareness

Physician-patient End-of-
life Care Discussions

na na % na %

1e30 316 241 76.3 58 18.4
31e90 636 466 73.3 77 12.1
91e180 581 407 70.1 52 9.0
Total 1533 1114 72.7 187 12.2

aNumber of assessments made by participants who could provide data. The number of assessments > the number of participants because some were
interviewed > once and others could not be interviewed.
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