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Abstract
Background: Changes over time in preferences for life-sustaining treatments (LSTs) at end of life (EOL) in different patient cohorts are not 
well established, nor is the concept that LST preferences represent more than 2 groups (uniformly prefer/not prefer). Purpose: The purpose 
of this study was to explore heterogeneity and changes in patterns of LST preferences among 2 independent cohorts of terminally ill pa-
tients with cancer recruited a decade apart. Methods: Preferences for cardiopulmonary resuscitation, intensive care unit care, cardiac mas-
sage, intubation with mechanical ventilation, intravenous nutritional support, nasogastric tube feeding, and dialysis were surveyed among 
2,187 and 2,166 patients in 2003–2004 and 2011–2012, respectively. Patterns and changes in LST preferences were examined by multigroup 
latent class analysis. Results: We identified 7 preference classes: uniformly preferring, uniformly rejecting, uniformly uncertain, favoring 
nutritional support but rejecting other treatments, favoring nutritional support but uncertain about other treatments, favoring intrave-
nous nutritional support with mixed rejection of or uncertainty about other treatments, and preferring LSTs except intubation with me-
chanical ventilation. Probability of class membership decreased significantly over time for the uniformly preferring class (15.26%–8.71%); 
remained largely unchanged for the classes of uniformly rejecting (41.71%–40.54%) and uniformly uncertain (9.10%–10.47%), and favor-
ing nutritional support but rejecting (20.68%–21.91%) or uncertain about (7.02%–5.47%) other treatments, and increased significantly 
for the other 2 classes. The LST preferences of Taiwanese terminally ill patients with cancer are not a homogeneous construct and shifted 
toward less-aggressive treatments over the past decade. Conclusions: Identifying LST preference patterns and tailoring interventions to 
the unique needs of patients in each LST preference class may lead to the provision of less-aggressive EOL care. (J Natl Compr Canc Netw 
2015;13:1510–1518)

Background
Eliciting and honoring patients’ treatment preferences 
are recognized as essential to high-quality end-of-life 
(EOL) care,1 whereas ignoring patients’ preferences is 
considered a medical error.2 However, physicians tend 
to discuss prognosis and goals/preferences for EOL care 
with patients with advanced cancer late in their illness 
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trajectory or not at all.3 A shift in this paradigm has 
been advocated to earlier, thorough assessments of pa-
tients’ EOL care goals/preferences and tailoring care to 
individual needs throughout the dying process, thus per-
sonalizing EOL care.3 Furthermore, trends in EOL can-
cer care over recent decades have become increasingly 
aggressive and costly in the United States,4 Canada,5 
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and Taiwan,6 threatening national economies and 
the long-term sustainability of health care systems.7,8 

One potential target for controlling such skyrock-
eting costs is patients’ unrealistic expectations and 
preferences for life-sustaining treatments (LSTs).9,10 
Understanding and addressing these expectations 
and preferences will facilitate patients’ realistic ap-
praisals of the risks and benefits of LSTs at EOL.

EOL care preferences of individual seriously/
terminally ill patients have been extensively stud-
ied,11–16 and the stability of these preferences over 
time is well established.17 However, few studies 
have explored changes in attitudes toward EOL care 
among different public or patient cohorts recruited 
at different times, with the exception of reports 
from the United States,18 Britain,19 Italy,20 the Neth-
erlands,21 and Singapore,22 on the impact of social 
and political changes. Three studies18–20 focused on 
changes in public attitudes toward individual rights 
for life-and-death decisions,18 prognostic disclosure 
and pain relief,20 and comfort in discussing death and 
medical needs at EOL.19 Two studies explored chang-
es in awareness of impending death21 or prognostic 
disclosure among patients with advanced cancer.22 
Investigations could not be found on changes over 
time in EOL care preferences among different public 
or patient cohorts. 

Furthermore, although it is well-known that pa-
tients’ preference weights for treatment benefits ver-
sus risks are heterogenous,23 the concept that EOL 
care preferences can represent more than 2 groups 
(uniformly prefer/not prefer) is not well established, 
except as reported by 2 publications.16,24 The ques-
tion remains regarding whether LST preferences 
at EOL represent a homogeneous phenomenon di-
chotomized into 2 groups (preferring/not preferring 
all treatments examined) or represent more than 2 
preference groups. Accurate and parsimonious clas-
sification of patients’ LST preferences can inform 
the development of clinical interventions and treat-
ments tailored to the needs of patients in distinct 
classes. Therefore, the purposes of this study were to 
explore heterogeneity and changes over a decade in 
patterns of LST preferences for 2 independent co-
horts of Taiwanese terminally ill patients with can-
cer. These aims reflect 2 hypotheses: (1) LST prefer-
ences at EOL are not a homogeneous construct, and 
(2) these preferences change over time in response 
to social and political changes.

Methods
To examine changes over time in patterns of LST 
preferences among Taiwanese terminally ill patients 
with cancer, we analyzed data from 2 nationwide 
studies conducted a decade apart.25,26 Both stud-
ies used the same methods for subject recruitment, 
instruments, and data collection, with the second 
study following up the first. 

Study Design and Sample
Patients who were recruited by convenience from 24 
and 23 hospitals throughout Taiwan that provided 
most cancer care were cross-sectionally surveyed in 
2003–200425 and 2011–2012,26 respectively. Adult 
patients with cancer were referred by their oncolo-
gist, who declared them terminally ill when their 
disease continued to progress and was unresponsive 
to current curative treatments. Detailed procedures 
for referring, recruiting, and interviewing eligible pa-
tients can be found elsewhere.25,26 The study was ap-
proved by the study hospitals’ Institutional Review 
Boards. All participants signed written informed 
consent.

Measure
Preferences for LSTs were evaluated using an adapt-
ed interview protocol (see supplemental eAppendix 
1, available with this article at JNCCN.org).14,27 In-
terview questions elicited preferences for cardiopul-
monary resuscitation (CPR) when life was in danger, 
intensive care unit (ICU) care, cardiac massage, in-
tubation with mechanical ventilation, intravenous 
nutritional support, nasogastric tube feeding, and di-
alysis. Notably, cardiac massage and intubation with 
mechanical ventilation could be provided indepen-
dently in Taiwan for clinical or cultural consider-
ations.28 For each LST, patients were asked whether 
they (1) wanted the treatment, (2) did not want the 
treatment, or (3) were undecided. 

Statistical Analyses
Characteristics and LST preferences of the 2 study 
cohorts were compared by chi-square tests. Chang-
es in patterns of LST preferences were studied us-
ing multiple-group latent class analysis (LCA) that 
incorporated 2 waves of data from 2003–2004 and 
2011–2012. In this approach, LST preferences were 
treated as a pattern or set of treatments (“latent 
classes”) rather than individual treatments. LCA 
divides individuals into mutually exclusive proba-
bilistic classes based on shared characteristics that 
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discriminate among members of each class.29 Multiple-
group LCA, an extension of LCA, simultaneously esti-
mates class probabilities (the number and relative size 
of classes) and conditional probabilities across patient 
cohorts in a single model. Conditional probability re-
flects the probability that an individual in a given class 
will want, not want, or be undecided about each LST.30 

Models were estimated sequentially with PROC 
(procedure; SAS code) LCA in the SAS program.31 
First, we conducted separate exploratory LCAs 
in each cohort to account for possible variations 
in the most favorable number of classes across co-
horts. In each step, the number of specified classes 
was increased monotonically. Model fit to the data 
was evaluated by the Akaike information criterion 
(AIC),32 Bayesian information criterion (BIC),33 
sample-size-adjusted BIC (adjusted BIC),34 and con-
sistent AIC (CAIC).35 Lower AIC, BIC, adjusted 
BIC, and CAIC scores indicate a better model fit. 
These criteria and the substantive clinical meaning-
fulness of the latent class results were factored in de-
ciding the optimal number of classes.

Next, we conducted an omnibus nested-model 
comparison30 to examine the equivalence of class 
profiles across different patient cohorts.36 When re-
sults indicated that EOL care preference profiles of 
some classes differed significantly across cohorts, 
we identified which classes differed. Once the final 
model was estimated, individuals were assigned to 
classes based on their most probable class member-
ship. Changes in class probabilities (relative class 
sizes) across cohorts were also examined. Given our 
large nationwide samples, significance of all analyses 
was set at a P value of .005 or less.

Results

Sample Characteristics
Of 3,125 and 2,764 eligible patients with cancer in 
2003–200425 and 2011–2012,26 respectively, 2,187 
and 2,166 were recruited (69.98% and 78.37% par-
ticipation rate), respectively. The primary reasons 
for patients declining to participate were being too 
weak (n=776 [82.73%] and n=445 [74.42%]) or un-
interested (n=159 [16.95%] and n=146 [24.42%]), 
respectively. 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 each study.

Detailed characteristics of the 2 study cohorts can 
be found in Table 1. The 2 cohorts did not differ sig-
nificantly in characteristics, except for diagnosis. More 
patients with lung cancer and hematologic malignan-
cies were recruited in 2003–2004 than in 2011–2012. 

Preferences for LSTS
More than half the participants (52.92%–68.11% 
and 51.90%–76.54% for the 2003–2004 and 2011–
2012 cohorts, respectively) rejected the LSTs exam-
ined in this study, except intravenous nutritional 
support (Table 2). Intravenous nutritional support 
was preferred by 61.35% to 62.03% of participants, 
whereas other LSTs were preferred by 16.09% to 
31.53% and 9.89% to 28.12% of the 2003–2004 
and 2011–2012 cohorts, respectively. Among the 2 
cohorts, 10.06% to 18.82% and 10.95% to 25.82% 
of participants were undecided, respectively. The 2 
study cohorts differed significantly in all LST prefer-
ences except intravenous nutritional support.  

Multi-Group LCA of Patterns of LST Preferences 
Evaluation of the BIC, CAIC, and clinical meaning-
fulness supported the selection of a 7-class solution 
as optimal and parsimonious for both groups (model 
fit indexes for the 1- through 9-class solutions of 
LST preferences by separate latent class modeling 
for each study cohort are found in supplemental  
eAppendix 2). These 7 classes were labeled uniform-
ly preferring, uniformly rejecting, uniformly uncer-
tain (classes 1–3), favoring nutritional support but 
rejecting (class 4) or uncertain about (class 5) other 
treatments, favoring intravenous nutritional support 
with mixed rejection of or uncertainty about other 
treatments (class 6), and preferring LSTs except in-
tubation with mechanical ventilation (class 7). 

Changes in Patterns of LST Preferences Between 
the 2003–2004 and 2011–2012 Cohorts
For conditional probabilities and sizes of the 7 class-
es of LST preferences estimated simultaneously by 
study cohort, see Figures 1 and 2 and Table 3. Pa-
tients comprising the 3 “uniform-response” classes 
(classes 1–3) uniformly preferred (conditional prob-
abilities: 95.70%–99.98%), rejected (conditional 
probabilities: 68.01%–99.86%), or were uncertain 
about (conditional probabilities: 84.63%–99.58%) 
all LST items. Omnibus nested-model comparisons 
indicated that the conditional probabilities for class-
es 1 through 3 were homogenous across cohorts (Fig-
ures 1 and 2 and supplemental eAppendix 2, last 4–7 
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rows). Furthermore, class probability significantly 
decreased from 15.26% to 8.71% for the uniform-
ly preferring class (class 1; Table 3), but remained 
largely unchanged for the uniformly rejecting (class 
2; 41.71%–40.54%) and uniformly uncertain (class 
3; 9.10%–10.47%) classes between the 2003–2004 
and 2011–2012 cohorts, respectively (supplemental 
eAppendix 2, last 3 rows). 

Across the 2 cohorts, the 2 classes favoring nu-
tritional support but rejecting (class 4) or uncer-
tain about (class 5) other treatments represented 
patients who preferred nasogastric tube feeding and 
intravenous nutritional support but did not want or 

were undecided about wanting CPR, ICU care, car-
diac massage, intubation with mechanical ventila-
tion, and dialysis at EOL (Figures 1 and 2). Partici-
pants in the class favoring intravenous nutritional 
support with mixed rejection of or uncertainty 
about other treatments (class 6) generally declined 
CPR, ICU care, cardiac massage, and intubation 
with mechanical ventilation but were unsure about 
wanting nasogastric tube feeding and dialysis. In 
both cohorts, participants in the class preferring 
LSTs except intubation with mechanical ventila-
tion (class 7) consistently declined intubation with 
mechanical ventilation. 

Table 1  Comparison of Characteristics for the 2003–2004 and 2011–2012 Cohorts

Characteristic

2003–2004 2011–2012

   χ2 P Value% n n %

Gender    0.00 .99

Male 1233 56.38 1138 56.36 (df=1)

Female 954 43.62 881 43.64

Age, y    6.90 .08

19–64 374 17.10 383 17.68 (df=3)

65–74 1020 46.64 1073 49.54

75–84 501 22.91 431 19.90

>85 292 13.35 279 12.88

Marital status    0.51 .78

Single 183 8.39 173 8.62 (df=2)

Married/Cohabitating 1700 77.98 1576 78.49

Separated/Divorced/Widowed 297 13.62 259 12.90

Educational level    6.03 .01

>High school 373 17.06 432 19.94 (df=1)

≤High school 1814 82.94 1734 80.06

Cancer site 142.88 <.001

Lung 536 24.51 354 16.34 (df=7)

Colon-rectum 291 13.31 342 15.79

Liver-pancreas 282 12.89 316 14.59

Head-neck 185 8.46 229 10.57

Breast 215 9.82 218 10.06

Stomach 132 6.04 156 7.20

Blood/Lymph 155 7.09 35 1.62

Other 391 17.88 516 23.82

Postdiagnosis survival, mo    6.71 .08

≤6 884 40.42 821 37.90 (df=3)

7–12 353 16.14 333 15.37

13–24 363 16.60 356 16.44

>25 587 26.84 656 30.29

http://www.jnccn.org/content/13/12/1510/suppl/DC1
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Omnibus nested-model comparisons indicat-
ed that the conditional probabilities for classes 4 
through 7 partially varied across cohorts (Figures 1 
and 2; supplemental eAppendix 2, last 4–7 rows). 
Furthermore, although the class probability of fa-
voring nutritional support but rejecting (class 4) or 
uncertain about (class 5) other treatments remained 
largely unchanged (20.68%–21.91% and 7.02%–
5.47%, respectively; Table 3), the class probabili-
ties of being in classes 6 and 7 changed significantly 
between cohorts (supplemental eAppendix 2, last 
3 rows). These 2 classes favoring intravenous nutri-
tional support with mixed rejection of or uncertainty 

about other treatments and favoring LSTs except in-
tubation with mechanical ventilation increased sig-
nificantly across cohorts (from 4.31% to 7.64% and 
from 1.93% to 5.28%, respectively).

Discussion
We identified 7 distinct classes that were partially ho-
mogeneous in conditional probabilities (probability 
of wanting, not wanting, or being undecided about 
a LST, given class membership), with varying class 
probabilities (relative class size) across the 2 cohorts. 
The largest proportion of Taiwanese terminally ill 

Table 2  Comparison of Preferences for Life-Sustaining Treatments Among the 2003–2004 and  
2011–2012 Cohorts

2003–2004 
(n=2187)

2011–2012 
(n=2166)

χ2 
(df=2) P Value

Want 
(%)

Not Want 
(%)

Undecided 
(%)

Want 
(%)

Not Want 
(%)

Undecided 
(%)

Cardiopulmonary resuscitation 17.18 67.67 15.15 10.49 72.11 17.39 39.09 <.001

Intensive care unit care 22.05 59.13 18.82 18.13 63.79 18.08 11.76 .003

Cardiac massage 16.29 67.46 16.25 12.13 73.09 14.78 18.53 <.001

Intubation with mechanical ventilation 16.09 68.11 15.80 9.89 76.54 13.58 43.81 <.001

Nasogastric tube feeding 31.53 52.92 15.55 28.12 51.90 19.98 15.57 <.001

Intravenous nutritional support 62.03 27.91 10.06 61.35 27.70 10.95 0.87 .65

Dialysis 22.09 60.48 17.43 17.03 57.14 25.82 48.86 <.001
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Figure 1 Conditional probabilities for the 7 classes of preferences for life-sustaining treatments, 2003–2004 cohort (n=2,187). 
Abbreviations: CM, cardiac massage; CPR, cardiopulmonary resuscitation; ICU, intensive care unit; ITMV, intubation with mechanical ventilation; 
IVNS, intravenous nutritional support; NGTF, nasogastric tube feeding.
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patients with cancer consistently declined all LSTs 
(40.54%–41.71%), possibly reflecting the influence of 
Taiwan’s government37 and nongovernmental organi-
zations,38 which have actively promoted the hospice 
movement in Taiwan since 2004 (for more details, 
see later discussion). The goal of these efforts was 
to improve the quality of EOL care, with an empha-
sis on avoiding LSTs that do not benefit patients at 
EOL. Another major category of LST preferences in 
our study was definitely favoring nutritional support 
only at EOL, with 32.01% to 35.02% of participants 
in classes 4 to 6. Taiwanese people believe that a per-
son who dies hungry will become a “starving soul” or 
“hungry ghost/spirit” in hell.39 Furthermore, providing 
food, hydration, and nutrition is recognized by Asian 
populations as necessary not only to stave off physical 
deterioration but also for humanistic EOL care by not 
abandoning the care of dying patients and fulfilling 
filial piety.39,40 Therefore, nutritional support is highly 
preferred at EOL in Taiwan. 

Approximately one-tenth of participants in both 
cohorts were undecided about all LST preferences at 

EOL (class 3). Decisional uncertainty may reflect pa-
tients’ lack of knowledge and understanding about the 
clinical situation or complex medical decisions9,10 and 
inability to project their preferences into the future.15 
Therefore, decisional uncertainty is an important 
indicator of the need to clarify patients’ understand-
ing, expectations, and values before any advance care 
planning can be appropriately implemented.

Our results confirm our first hypothesis that the 
preferences for multifaceted LSTs are not a homoge-
neous construct in terminally ill patients with cancer. 
The seven LSTs we examined constitute LSTs with 
different degrees of aggressiveness and intrusiveness. 
LST preferences reflect patients’ values and under-
standing of the risks and benefits associated with 
each treatment choice, consistent with evidence 
that such values and understanding are heterog-
enous.23 Therefore, LST preferences are not uniform 
across all LSTs. Only when health care professionals 
accurately recognize each patient’s unique pattern 
of LST preferences can they provide individualized 
EOL care consistent with those preferences.1

Table 3  Sizes of the 7 Classes of Preferences for Life-Sustaining Treatments Across 2 Study Cohorts

Cohort

Class 

1

Class

2

Class

3

Class

4

Class

5

Class

6

Class

7

2003–2004 15.26% 41.71% 9.10% 20.68% 7.02% 4.31% 1.93%

2011–2012 8.71% 40.54% 10.47% 21.91% 5.47% 7.64% 5.28%
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Figure 2  Conditional probabilities for the 7 classes of preferences for life-sustaining treatments, 2011–2012 cohort (n=2,166). 
Abbreviations: CM, cardiac massage;  CPR, cardiopulmonary resuscitation; ICU, intensive care unit; ITMV, intubation with mechanical ventilation; 
IVNS, intravenous nutritional support; NGTF, nasogastric tube feeding.
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The EOL care preferences of Taiwanese termi-
nally ill patients with cancer shifted toward fewer ag-
gressive LSTs. First and foremost, the class probability 
of the uniformly preferring class (class 1) decreased 
significantly (from 15.26% to 8.71%). Second, the 
probability of being in class 6 (favoring intravenous 
nutritional support with mixed rejection of or uncer-
tainty about other LSTs) almost doubled, from 4.31% 
to 7.64%, with a shift from uncertainty to definitely 
rejecting receiving ICU care (Figures 1 and 2). Third, 
although the probability of being in class 7 (favoring 
LSTs except intubation with mechanical ventilation) 
increased significantly, from 1.93% to 5.28%, partici-
pants in the 2011–2012 cohort were more likely to 
reject CPR in addition to intubation with mechanical 
ventilation—the 2 most aggressive LSTs. This shift 
toward fewer preferences for aggressive LSTs over 
time may reflect recent efforts of Taiwan’s government 
to promote hospice and palliative care, supporting our 
second hypothesis, and echoes the successes of social 
and political innovations from the United States,18 
Britain,19 Italy,20 and Singapore.22 Since 2004, Tai-
wan’s government has launched multiple nationwide 
projects to facilitate dissemination of hospice philoso-
phy and palliative care services. As a result, the num-
ber of hospice programs increased substantially from 
2004 to 2012: 49 to 77 for hospice home care, 27 to 
50 for inpatient hospice units, and 8 to 69 for hospital-
based palliative care teams.37

However, we cannot eliminate the possibility 
that the observed shift in LST preferences toward 
less aggressiveness may have been attributable to the 
impact of fewer patients diagnosed with hematologic 
malignancies in the 2011–2012 cohort, despite a re-
port that cancer diagnosis is not associated with EOL 
care preferences.14 Patients with hematologic malig-
nancies tend to have a treatment goal of curability. 
Furthermore, the potentially reversible nature of 
sporadic events, such as infection, may lead these pa-
tients and their physicians to prefer to do everything 
possible to promote patient survival. These prefer-
ences may decrease the likelihood of letting nature 
take its course, and shift the goal of care from cure 
with LST support to palliating symptom distress only. 
Indeed, patients with hematologic malignancies are 
more likely to receive chemotherapy,41,42 CPR, 43 and 
ICU care42,44 at EOL. Future studies should directly 
explore the impact of diagnosis on changes in pat-
terns of EOL care preferences.

The strength of this study lies in its use of na-
tionwide samples to characterize the heterogene-
ity and changes in the patterns of LST preferences 
among terminally ill patients with cancer at EOL 
from 2 identical studies conducted over a recent de-
cade. However, representativeness of the target pop-
ulation and generalizability of our findings may have 
been compromised by convenience sampling. None-
theless, the validity of our findings is strengthened by 
the similarity of our participants’ gender, age, and dis-
ease categories to those of patients with cancer who 
died in Taiwan in 2012,45 except that patients with 
hepatic-pancreatic cancer were underrepresented. 
The restricted access to information for terminally 
ill patients with cancer who refused to participate in 
our study limited our ability to examine their char-
acteristics and to detect any nonrespondent biases. 
One could argue that patients who prefer aggressive 
LSTs might have chosen not to participate in our 
study given the increasing societal and medical em-
phasis on palliative care and avoiding LSTs at EOL, 
thereby biasing our results. Trends in LST prefer-
ences warrant continued monitoring. Our findings 
need to be replicated for terminally ill patients with 
cancer with different cultural and societal character-
istics in other countries. Our investigation into the 
patterns of EOL care preferences was limited to the 
7 LST preferences assessed in the study. Including 
other EOL care items (eg, vasopressors, hospice care) 
could alter the patterns found. Our cross-sectional 
design might not have captured fluctuations in pa-
tients’ preferences as their death approached nor the 
extent of agreement between preferred and actual 
LSTs received before death. 

Conclusions
Our study identified 7 distinct classes of LST pref-
erences among terminally ill Taiwanese patients 
with cancer and found a shift in patients’ EOL care 
preferences toward less aggressiveness, in contrast to 
the increasing trend in aggressiveness of EOL care 
actually received by these patients.6 Such a paradox 
between preferred and actual LSTs likely reflects the 
low proportion of physician-patient EOL care dis-
cussions in Taiwan.46 Without appropriate physician-
patient discussions, physicians often misunderstand 
patients’ EOL care preferences47 and provide more 
aggressive EOL care than patients prefer.48 Our find-
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ings can be used by clinicians and policymakers to 
target resources toward timely initiation of EOL care 
discussions and the development of individualized 
treatment plans for patients facing highly emotion-
laden EOL care decisions. For example, patients in 
the classes of uniformly preferring, uniformly un-
certain, favoring nutritional support but uncertain 
about other LSTs, and preferring LSTs except intuba-
tion with mechanical ventilation may require more 
nuanced interventions, because they are at high 
risk of receiving potentially futile treatments before 
death, given current clinical practice norms. These 
patients may need intensive and personalized edu-
cation about the efficacy of LSTs in prolonging life, 
which may not be needed by patients in the classes 
of uniformly rejecting LSTs and favoring nutritional 
support but rejecting other LSTs. With appropriate 
interventions tailored to the unique needs of termi-
nally ill patients with cancer in each class identified 
in this study, optimal EOL care may be provided to 
enable a death that agrees with patients’ wishes1 and 
to avoid potentially futile aggressive EOL care. 
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