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Abstract
Objective: Adequate knowledge of prognosis is a prerequisite for planning appropriate end-of-life
(EOL) care. However, questions remain about whether the association between prognostic under-
standing and EOL-care intensity reflects terminally ill cancer patients’ preferences for EOL care. This
study investigated the associations between accurate prognostic understanding and EOL-care prefer-
ences, and identified correlates of accurate prognostic understanding.

Methods: A cross-sectional survey of 2452 terminally ill cancer patients from 23 hospitals through-
out Taiwan.

Results: Nearly half the participants (49.80%) accurately understood their prognosis. These
patients were significantly more likely to prefer comfort-oriented care as their goal for EOL care,
but less likely to prefer life-prolonging treatments. Accurately understanding prognosis decreased
the likelihood of preferring intensive care unit care, cardiac pulmonary resuscitation, cardiac mas-
sage, intubation, and mechanical ventilation support, but increased preference for hospice care. Par-
ticipants were significantly more likely to accurately understand their prognosis if they were male,
younger, better educated, with a stronger preference for physicians to disclose their prognosis to them,
and receiving care at a hospital accredited as a medical center and in northwest Taiwan. The likeli-
hood of accurate prognostic understanding was lower for patients recently (≤12 months) diagnosed
with cancers with better prognosis and hematologic malignancies than for lung cancer patients.

Conclusions: Accurately understanding prognosis is associated with fewer preferences for life-
sustaining treatments and is correlated with both patient and institutional characteristics. Interven-
tions should be developed to improve accurate prognostic understanding, thus facilitating informed
EOL-care decisions that may limit the use of aggressive interventions.
Copyright © 2014 John Wiley & Sons, Ltd.

Introduction

Adequate knowledge of prognosis is a prerequisite for
planning appropriate end-of-life (EOL) care, thus improv-
ing quality of life at EOL [1,2]. Indeed, cancer patients
with accurate prognostic understanding were more likely
to question the value of further chemotherapy [3], discon-
tinue anticancer treatments at EOL [4,5], use palliative/
hospice care [6,7] with longer hospice stays [8], and die
at home [9], but were less likely to use intensive care unit
(ICU) care [7].
Patients’ treatment preferences play an important role in

determining EOL-care intensity [1,6,10,11], but only one

study investigated the relationship between prognostic un-
derstanding and preferred goals for EOL care [12]. In that
study, patients who recognized they were terminally ill pre-
ferred symptom-directed EOL care over life-extending ther-
apy [12]. Questions remain about whether the association
between prognostic understanding and EOL-care intensity
reflects cancer patients’ EOL-care preferences. How prog-
nostic understanding shapes preferences for EOL care
warrants further investigation to facilitate providing EOL
care that honors patient’s wishes to achieve a good death,
as suggested by the Institute of Medicine [13].
Although cancer patients’ preference for prognostic

disclosure has been well documented with substantial
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cross-cultural unanimity [14–18], a minority of terminally
ill cancer patients worldwide understood their prognosis
[2,3,6,16,18–20]. Prognostic disclosure has been associ-
ated with physician factors [21,22], but few studies have
explored how patient characteristics influence cancer
patients’ prognostic understanding. Furthermore, how
health care is provided, including EOL care, is suggested
to be influenced by institutional characteristics, for
example, healthcare resources and hospice philosophy
[11,23–25]. However, the role of institutional factors in
determining terminally ill cancer patients’ prognostic
understanding has never been explored. Therefore, this
study had two purposes: (1) to investigate the associa-
tions between accurate prognostic understanding and
EOL-care preferences, and (2) to identify correlates of
accurate prognostic understanding among terminally ill
cancer patients. Specifically, we hypothesized that
accurate prognostic understanding would predispose
terminally ill cancer patients to prefer comfort-oriented
care as their goal for EOL care, hospice care, and dying
at home, and to be less likely to prefer life-sustaining
treatments such as ICU care, cardiac pulmonary resusci-
tation (CPR), cardiac massage, intubation, and mechani-
cal ventilation support at EOL. We also hypothesized
that prognostic understanding would be associated with
patients’ demographic and disease-related characteristics
as well as characteristics of the institution where they
received care.

Methods

Study design and sample

For this cross-sectional study, we surveyed a convenience
sample of terminally ill cancer patients at 23 hospitals
throughout Taiwan from April 2011 through November
2012. Random sampling was unfeasible because no com-
plete list was available for all prospective terminally ill pa-
tients. These 23 hospitals were selected because they
predominantly provide cancer care in Taiwan. Patient
eligibility criteria included: (1) diagnosed with a disease
continuing to progress and judged by their oncologists as
unresponsive to current curative cancer treatment and at
a terminal stage, (2) cognitively competent, (3) able to
communicate with data collectors, and (4) age≥ 20 years.
Eligible patients were identified by primary physicians at
study hospitals and referred to data collectors without
judging patients’ emotional readiness to discuss their
prognostic understanding and EOL-care preferences.
After verifying patients’ eligibility, data collectors invited
them to participate without asking permission from
patients’ families, thus avoiding potential information
biases. The study was approved by the Institutional
Review Boards of the 23 hospitals. All participants signed
a written informed consent.

Outcome measures

Prognostic understanding was evaluated by asking partic-
ipants if they knew their prognosis, and if so, whether
their disease was (1) curable, (2) might recur in the future,
but their life was not currently in danger, and (3) cannot be
cured and they would probably die in the near future
[18,26]. Participants were recognized as accurately under-
standing their prognosis only if they indicated that their
disease could not be cured and they would probably die
in the near future. Regardless of their response to the first
question, all participants were asked to rate their prefer-
ence for physicians to disclose prognosis to them on a
5-point Likert scale (1 = strongly not preferred; 5 = strongly
preferred) [18].
Preferences for EOL care were evaluated using an

adapted interview protocol (Appendix A) previously
developed and widely published [6,9,12,27–29]. The
questions elicited preferences for (1) the EOL-care goal:
life-prolonging, comfort-oriented, or other (i.e., continuing
current anticancer treatment or following physician sugges-
tions); (2) CPR when life was in danger; (3) aggressive life-
sustaining treatments, including ICU care, cardiac massage,
intubation, and mechanical ventilation support; (4) hospice
care; and (5) preferred place of death. Of note, each life-
sustaining treatment could be provided independently in
Taiwan for clinical or cultural considerations [30]. For each
aggressive life-sustaining treatment, patients were asked
whether they: (1) wanted the treatment, (2) did not want
the treatment, or (3) were undecided. Responses for each
treatment were dichotomized to ‘want treatment’ and ‘do
not want treatment’, with those indicating ‘undecided’
counted as wanting that treatment because the clinical de-
fault in most instances is to provide treatment unless specif-
ically refused [10]. Preferred place of death was assessed by
asking, ‘If you were dying, would you prefer to be at home,
hospital, inpatient hospice, or other at the last moment of
life?’ Preferred place of death was further dichotomized to
home and other.

Independent variables

Demographic characteristics included gender, age, educa-
tion level, and marital status. Age was divided into <45,
45–64, 65–74, ≥75 years. Education level was dichoto-
mized to ≤ junior high school and ≥ senior high school.
Marital status was categorized as married (including
cohabiting), single, divorced or separated, and widowed.
Disease-related characteristics included diagnosis,

post-diagnostic survival (months), metastatic status, and
comorbidity status. Post-diagnostic survival was calcu-
lated as the time between diagnosis and data collection
and categorized as 1–6, 7–12, 13–24, and ≥25 months.
Institutional characteristics included study hospitals’

status as (1) a medical center, (2) located in northwest
Taiwan, and (3) having an inpatient hospice unit during
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the study. Medical center status indicates an abundance of
healthcare resources and more rapid adoption of new clin-
ical practices, that is, palliative/hospice care for terminally
ill patients. The location in northwest Taiwan was used to
indicate greater cultural and medical sophistication be-
cause this area includes the country’s capital, cities are
more modern, and medical knowledge and information
are highly disseminated. Having an inpatient hospice unit
represented the study hospitals’ intensive hospice re-
sources when data were collected because hospice home
care was limited in Taiwan and palliative consultant teams
were available for all study hospitals.

Data collection

Data were gathered from patients’ medical records and in-
person interviews when patients were waiting for clinical
visits or in their room during hospitalization. Data collec-
tors were bachelor-prepared experienced oncology nurses.
Each data collector’s initial interviews were supervised by
the principal investigator or a senior project manager to
ensure quality of data collection.

Analysis

Associations between accurate prognostic understanding
and participants’ EOL-care preferences and its correlates
were examined by multivariate logistic regressions using
generalized estimating equations [31] to account for corre-
lations in the error term due to clustering of individuals in
the same hospital. Correlations between independent vari-
ables and outcome variables were measured by adjusted
odds ratio (AOR) with 95% confidence interval (CI).

Results

Sample characteristics

From 2764 eligible cancer patients, 2467 were recruited
(89.26% participation rate). The primary reasons for
patients declining to participate were being too weak
(n= 191, 64.31%) or uninterested (n= 73, 24.58%). The
characteristics of patients who did and did not participate
could not be compared because of restricted access to
information about those who refused to participate in the
study.
Of the 2467 patients participating in the survey, 2452

(99.39%) answered the question, ‘Are you aware of your
prognosis?’ and comprised the study sample. For their
characteristics, see Table 1.

Associations between accurate prognostic
understanding and end-of-life care preferences

Among the 2452 participants, 1819 (74.18%) reported
knowing their prognosis. However, only 1221 (49.80%)
accurately understood that their disease could not be

cured, and they probably would die in the near future.
After adjustment for confounders, patients with accurate
prognostic understanding had significantly greater odds
of preferring comfort-oriented care (AOR [95% CI]:
1.86 [1.50, 2.30]), but were less likely to prefer life-
prolonging treatments (0.66 [0.52, 0.85]) as their
EOL-care goal (Table 2). Accurate prognostic understand-
ing decreased participants’ likelihood of preferring to
receive aggressive life-sustaining treatments at EOL, in-
cluding CPR when life was in danger (0.60 [0.47, 0.77]),
ICU care (0.64 [0.53, 0.78]), cardiac massage (0.62
[0.47, 0.81]), intubation (0.63 [0.45, 0.88]), and mechani-
cal ventilation support (0.69 [0.52, 0.93]). In contrast,
accurate prognostic understanding increased the preference
for hospice care (1.49 [1.27, 1.74]) at EOL. However, accu-
rate prognostic understanding was not associated with par-
ticipants’ choice of home as their preferred place of death.

Correlates of accurate prognostic understanding

Results of multivariate logistic regression showed that the
likelihood of accurate prognostic understanding was
correlated with several patient characteristics: gender,
age, education level, diagnosis, post-diagnosis survival,
and preferences for prognostic disclosure (Table 3).
Female patients were significantly less likely to know their
prognosis accurately (AOR [95% CI] = 0.72 [0.63, 0.82]).
The probability of accurate prognostic understanding
decreased as age increased (52.22%, 54.20%, 45.54%,
and 37.00% for patients aged ≤44, 45–64, 65–74, and
≥75 years, respectively). Patients with at least a senior
high school education were 1.28 times (95% CI = 1.07,
1.54) more likely to accurately know their prognosis than
less educated patients. Patients diagnosed with breast,
colorectal, head and neck and esophageal cancer,

Table 1. Sample characteristics (N= 2452)

Characteristics n % Characteristics n %

Gender Cancer site
Male 1395 57.03 Colon and rectum 394 16.24
Female 1051 42.97 Lung 385 15.87

Age (years) Liver and pancreas 372 15.33
19–64 270 11.14 Head and neck 317 13.07
65–74 1310 54.07 Breast 272 11.21
75–84 516 21.30 Stomach 182 7.50
≥85 327 13.50 Esophagus 89 3.67

Educational level Uterus and ovaries 67 2.80
≥Senior high school 1074 44.20 Blood and lymph 46 1.90
≤Junior high school 1356 55.80 Other 301 12.41

Marital status Post-diagnosis survival (months)
Married 1901 78.13 ≤6 771 32.42
Single 196 8.06 7–12 410 17.24
Separated/divorced 139 5.71 13–24 427 17.96
Widowed 197 8.10 >25 770 32.38

With comorbidity Metastasis
Yes 1395 57.72 Yes 1927 79.99
No 1022 42.28 No 482 20.01
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hematologic malignancies, and cancers other than those
specifically coded in this study were significantly less
likely than lung cancer patients to accurately understand
their prognosis. The likelihood of accurate prognostic
understanding was lower for patients diagnosed within
1 year of survey than those diagnosed ≥25 months
beforehand. Patients were more likely to accurately know
their prognosis if they preferred physicians to disclose
their prognosis to them; with each unit increase in the
preference for prognostic disclosure, the likelihood of
accurate prognostic understanding increased 1.11 times
(95% CI = 1.01, 1.21).
Among institutional characteristics, having an inpatient

hospice unit did not increase the likelihood of partici-
pants’ accurately understanding their prognosis (Table 3).
Patients who received care at a medical center were signif-
icantly more likely than their counterparts to accurately
know their prognosis (AOR [95% CI] = 1.67 [1.20,
2.33]). Moreover, patients who received care at a hospital
in northwest Taiwan were 1.80 times (95% CI = 1.16,
2.79) more likely to accurately know their prognosis.

Discussion

Among our participants whose physicians recognized
their disease as terminal, only 49.80% accurately under-
stood their prognosis. These patients were significantly
more likely to prefer comfort-oriented care as their
EOL-care goal, but less likely to prefer life-prolonging
treatments. Accurate prognostic understanding predisposed
patients to prefer fewer life-sustaining treatments, including
ICU care, CPR, cardiac massage, intubation, and mechani-
cal ventilation support, but increased preference for hospice
care and was correlated with both patient and institutional
characteristics.
The prevalence of Taiwanese terminally ill cancer

patients with accurate prognostic understanding was lower
than those reported in the USA (68.3%) [5], Italy (58.5%)

[32] and Korea (51.0–75.0%) [3,7,16,33], comparable
with those in Hong Kong (49.5%) [20], and Italy
(43.5%) [19], but higher than those reported in the USA
for advanced cancer patients (37.5–39%) [6,12].
In Taiwan, physicians and families believe that patients

would be harmed by knowing their prognosis and there-
fore avoid telling patients the truth about a terminal prog-
nosis [18]. Given the relative power of families and the
cultural value of filial piety, a ‘family consent for disclo-
sure’ approach [34] is commonly practiced. Despite the
good intentions behind this practice to avoid emotional
suffering derived from confronting one’s mortality, it
may deprive patients of honest information about their
health status while they are coping with the dying process
and making important EOL-care decisions. Indeed, prog-
nostic understanding has improved terminally ill patients’
quality of life [16,35,36], decreased anxiety, depression,
and hopelessness [20,37], and enhanced spiritual well-
being [38]. Furthermore, our results demonstrate that these
patients’ attitudes toward aggressive life-sustaining treat-
ments were shaped by accurate prognostic knowledge
because they realized that no treatments would cure their
disease, decreasing the likelihood of their holding unreal-
istic expectations about the effectiveness of life-sustaining
treatments. To avoid futile aggressive treatments for
patients at EOL, families and healthcare professionals
should acknowledge and honor terminally ill cancer
patients’ preference for prognostic information [16–18]
and facilitate patients’ accurate prognostic understanding.
We found that the likelihood of accurate prognostic un-

derstanding was correlated with patient and institutional
characteristics. Consistent with the literature, Taiwanese
cancer patients were significantly more likely to accu-
rately understand their prognoses if they were younger
[32,39], better educated [32,39,40], and strongly preferred
prognostic information [16].
However, we found that accurate prognostic under-

standing was correlated with factors not totally consistent

Table 2. Associations between accurate prognostic understanding and end of life care preferences

EOL-care preferences

Accurate prognostic understanding
Adjusted
odds ratio

95% Confidence
limits pYes (n=1221) n (%) Noa (n=1231) n (%)

EOL-care goals
Life prolonging 113 (9.25) 156 (12.67) 0.66 0.52 0.85 0.001
Comfort oriented 685 (56.10) 487 (39.56) 1.86 1.50 2.30 <0.001

Cardiopulmonary resuscitation 275 (22.52) 421 (34.20) 0.60 0.47 0.77 <0.001
ICU admission 374 (30.63) 516 (41.92) 0.64 0.53 0.78 <0.001
Cardiac massage 273 (22.36) 407 (33.06) 0.62 0.47 0.81 0.001
Intubation 240 (19.66) 369 (29.98) 0.63 0.45 0.88 0.007
Mechanical ventilation support 276 (22.60) 387 (31.43) 0.69 0.52 0.93 0.013
Hospice care 579 (47.42) 418 (33.96) 1.49 1.27 1.74 <0.001
Home as preferred place of death 458 (37.51) 551 (44.76) 0.87 0.73 1.05 0.147

All analyses were adjusted for patients’ demographic, disease-related, and institutional characteristics.
EOL, end of life; ICU, intensive care unit.
aReference group.
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with the literature. Female Taiwanese cancer patients had
a substantially lower probability of accurate prognostic
understanding. In contrast, Italian [19] and Greek [39]
women were more likely, and Korean [3] and British
[41] women were equally as likely as men to know their

prognosis. Chinese culture commonly promotes a patriar-
chal ideology of male power and female subordination/
inferiority [42]. Under the Confucian ethic of ‘three
subordinations’, women should show obedience to
fathers before marriage, to husbands after marriage, and

Table 3. Correlates of accurate prognostic understanding among Taiwanese terminally ill cancer patients (N= 2452)

Accurate prognostic understanding

Parameter Crude rate n (%) Adjusted odds ratio 95% Confidence limits p

Patients’ demographic characteristics
Gender

Female (n=1051) 516 (49.10) 0.72 0.63 0.82 <0.001
Male (n=1395) 704 (50.47) Ref

Age
≤44 (n=270) 141 (52.22) 1.96 1.29 2.99 0.002
45–64 (n=1310) 710 (54.20) 2.10 1.56 2.83 <0.001
65–74 (n=516) 235 (45.54) 1.42 1.04 1.95 0.029
≥75 (n=327) 121 (37.00) Ref

Educational level
≥Senior high school (n=1074) 603 (56.15) 1.28 1.07 1.54 0.007
≤Junior high school (n=1356) 607 (44.76) Ref

Marital status
Married (n=1901) 949 (49.92) 0.81 0.61 1.08 0.156
Single (n=196) 100 (51.02) 0.80 0.50 1.28 0.350
Widowed (n=197) 86 (43.65) 0.96 0.63 1.46 0.840
Divorced/separated (n=139) 77 (55.40) Ref

Cancer site
Lung (n=385) 224 (58.18) Ref
Breast (n=272) 141 (51.84) 0.61 0.40 0.93 0.020
Colon and rectum (n=394) 178 (45.18) 0.54 0.40 0.73 <0.001
Liver and pancreas (n=372) 211 (56.72) 0.93 0.75 1.16 0.525
Blood and lymph (n=46) 17 (36.96) 0.51 0.27 0.96 0.036
Head and neck (n=317) 129 (40.69) 0.41 0.32 0.52 <0.001
Stomach (n=182) 99 (54.40) 0.81 0.60 1.08 0.151
Esophagus (n=89) 36 (40.45) 0.45 0.26 0.78 0.005
Uterus and ovaries (n=68) 40 (58.82) 1.09 0.62 1.95 0.758
Other (n=301) 132 (43.85) 0.61 0.45 0.84 0.002

Post-diagnostic survival (months)
≤6 (n=773) 325 (42.04) 0.48 0.36 0.63 <0.001
7–12 (n=410) 186 (45.37) 0.57 0.44 0.73 <0.001
13–24 (n=423) 233 (55.08) 0.90 0.69 1.19 0.463
≥25 (n=771) 444 (57.59) Ref

Metastasis
Yes (n=1927) 982 (50.96) 1.15 0.89 1.48 0.278
No (n=482) 220 (45.64) Ref

With comorbidity
Yes (n=1395) 678 (48.60) 0.93 0.80 1.07 0.305
No (n=1022) 525 (51.37) Ref

Preference for physician to disclose prognosis (range: 1–5) 1.11 1.01 1.21 0.032

Institutional characteristics
Medical center

Yes (n=1823) 944 (51.78) 1.67 1.20 2.33 0.002
No (n=629) 277 (44.04) Ref

Geographical area
Northwest (n=1682) 905 (53.80) 1.80 1.16 2.79 0.009
Other (n=770) 316 (41.04) Ref

Inpatient hospice
Yes (n=2114) 1034 (48.91) 0.92 0.59 1.42 0.700
No (n=338) 187 (55.33) Ref

Ref, reference group.
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to sons after their husband’s death. Because women are
culturally invisible in patriarchal Chinese families, they
tend to be left out of traditional family decision-making
processes. Therefore, Taiwanese clinicians may choose
to disclose prognostic information to male relatives
rather than directly to terminally ill female cancer pa-
tients, decreasing their likelihood of accurate prognostic
understanding.
Taiwanese terminally ill cancer patients’ accurate prog-

nostic understanding varied with diagnosis. However, we
did not find the reported pattern [19,32,39] of patients
with visible cancers (i.e., breast or head and neck cancer)
more accurately perceiving their prognoses than those
with more insidious cancers (e.g., gastrointestinal and
esophageal cancers). We found that patients whose cancer
diagnosis had a better prognosis (i.e., breast or colorectal
cancers) than those with a highly fatal disease (i.e., lung
or liver–pancreatic cancer) had a lower propensity to
accurately understand their own prognosis. An extremely
life-limiting disease, coupled with the acceptance of
possible forthcoming death [43], may have predisposed
physicians or families to disclose the prognosis directly
to patients, increasing their likelihood of accurate prog-
nostic understanding.
Furthermore, the likelihood of accurately understanding

prognosis was approximately one-half lower for patients
with hematological malignancies than for lung cancer
patients— a relationship never previously explored. This
result may be due to different therapeutic goals for these
patients. Patients with hematological malignancies have
the goal of curability or long-term survival. The poten-
tially reversible nature of sporadic events such as infection
may also lead to patients’, families’, and physicians’ high
expectations that ‘everything’ can be performed to pro-
mote survival for patients with hematological malignan-
cies. These expectations may decrease the likelihood of
letting ‘nature take its course’, recognizing disease pro-
gression, communicating about prognosis, and discussing
EOL care. Indeed, patients with hematological malignan-
cies were more likely to receive chemotherapy [44],
CPR [45], and ICU care [46] at EOL, but less likely to
be enrolled in hospice care [47].
By the same token, treatment goals for patients with a

newly diagnosed disease (≤1 year) tend to be curative,
which may hinder clinicians from discussing prognosis
with these patients. In contrast, patients who have lived
longer with cancer may have had more time to adjust psy-
chologically to having a fatal illness. They may be more
likely to prefer knowing their prognosis, and physicians
may be more likely to disclose the prognosis, increasing
the likelihood of these patients accurately understanding
their prognosis.
Institutional characteristics have been suggested as

powerful indicators of how health care is provided, includ-
ing EOL care [11,23–25]. Thus, institutional factors

might also influence terminally ill patients’ prognostic un-
derstanding. To address this possibility, we investigated
the never-explored association of institutional characteris-
tics with these patients’ prognostic understanding.
Taiwanese terminally ill cancer patients who received care
at a medical center had 1.67 times higher probability of
accurately understanding their prognosis than those who
received care at a nonmedical center hospital. In Taiwan,
the hospice movement was initiated by healthcare profes-
sionals at accredited medical centers, where it was rapidly
integrated into cancer care. Thus, physicians affiliated
with medical centers may be predisposed to adopt hospice
philosophy when caring for terminally ill cancer patients,
including appropriately informing patients of their prog-
nosis to facilitate EOL-care planning, therefore increasing
patients’ likelihood of acknowledging themselves as ter-
minally ill. Furthermore, participants who received care
at a hospital in northwest Taiwan were significantly more
likely to accurately understand their prognosis than those
who received care in other areas of Taiwan. In northwest
Taiwan, medical knowledge and information are highly
disseminated. Patients receiving care in this area may be
more empowered to assert their rights in healthcare deci-
sion-making. Therefore, terminally ill cancer patients re-
ceiving care in northwest Taiwan may be more likely to
seek their prognosis to make EOL-care decisions that re-
flect their own values and preferences. However, our data
did not support our hypothesis that accurate prognostic
understanding is more likely for patients receiving care
in a hospital with an inpatient hospice unit due to abun-
dant hospice resources and diffusion of palliative care
philosophy and practices.
This study was limited by using a convenience sample,

which may not adequately represent the targeted popula-
tion. Nevertheless, participants’ gender, age, and disease
categories had similar distributions as for cancer patients
who died in Taiwan in 2011 [48], except patients with co-
lorectal cancer were overrepresented. Our cross-sectional
design might not have captured fluctuations in patients’
prognostic understanding and EOL-care preferences as
patient death approaches. Furthermore, our observational
study precludes inferring a cause–effect relationship for
our finding that accurate prognostic understanding was
associated with fewer preferences for aggressive EOL
treatments. Despite using rigorous statistical methods
and including a broad range of potential influencing fac-
tors, we cannot exclude the possibility of unmeasured re-
siduals, such as patients’ symptom distress [41], anxiety,
and depressive symptoms [40], as well as attitudes and
previous experiences with death, family attitudes toward
patient prognostic understanding, and physicians’ atti-
tudes toward practice of prognostic disclosure. Our partic-
ipants’ characteristics and data collection methods for
prognostic understanding and EOL-care preferences may
not correspond to those used in the studies we compared
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with our findings. To facilitate cross-cultural comparisons,
we suggest international studies using the same methodol-
ogy (i.e., same definition of terminally ill, same interview
guide to elicit prognostic understanding and EOL-care
preferences). Finally, although we adopted measures for
prognostic understanding and EOL-care preferences from
widely published studies [6,9,12,26–29], their psychomet-
rics needs formal validation.
In conclusion, our results indicate that terminally ill

cancer patients’ accurate prognostic understanding is
associated with a greater preference for hospice care but
fewer preferences for aggressive life-sustaining treat-
ments, extending previously reported associations
between accurate prognostic information and avoidance
of futile aggressive EOL treatments [3–5,7]. Previous
observations [3–5,7] that cancer patients who accurately
understood their terminal status avoided futile aggressive
EOL treatments may reflect patients’ preferences, thereby
affirming and preserving their autonomy and integrity.
Terminally ill cancer patients’ accurate prognostic under-
standing was correlated with both patient and institutional
characteristics.
Clinicians should be aware that accurate prognostic un-

derstanding is commonly lacking among terminally ill
cancer patients as shown in our and worldwide studies
[2,3,6,12,16,18–20]. To identify these patients, clinicians
should pay particular attention to those who are more
likely to inaccurately understand their prognosis, that is,

those who are female, older, less educated, recently diag-
nosed with cancers having a relatively good prognosis
and with hematologic malignancies, and receiving care
at a nonmedical center or at hospitals in areas where
knowledge and information are poorly disseminated. Ef-
fective interventions facilitating prognostic communica-
tion and improving accurate prognostic knowledge [5]
must be developed and transferred to real-life healthcare
practices. Equipped with and empowered by accurate
prognostic understanding, terminally ill cancer patients
may be better prepared to make truly informed EOL-care
decisions that limit ‘futile’ aggressive EOL care in accord
with their wishes and in their best interests.
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