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Abstract

Background. Advocates argue that end-of-life (EOL) care is systematically disadvantaged by the quality-adjusted
life-year (QALY) framework. By definition, EOL care is short duration and not primarily intended to extend sur-
vival; therefore, it may be inappropriate to value a time element. The QALY also neglects nonhealth dimensions
such as dignity, control, and family relations, which may be more important at EOL. Together, these suggest the
QALY may be a flawed measure of the value of EOL care. To test these arguments, we administered a stated prefer-
ence survey in a UK-representative public sample. Methods. We designed a discrete choice experiment (DCE) to
understand public preferences over different EOL scenarios, focusing on the relative importance of survival, conven-
tional health dimensions (especially physical symptoms and anxiety), and nonhealth dimensions such as family rela-
tions, dignity, and sense of control. We used latent class analysis to understand preference heterogeneity. Results. A
4-class latent class multinomial logit model had the best fit and illustrated important heterogeneity. A small class of
respondents strongly prioritized survival, whereas most respondents gave relatively little weight to survival and, gen-
erally speaking, prioritized nonhealth aspects. Conclusions. This DCE illustrates important heterogeneity in prefer-
ences within UK respondents. Despite some preferences for core elements of the QALY, we suggest that most
respondents favored what has been called ‘‘a good death’’ over maximizing survival and find that respondents tended
to prioritize nonhealth over conventional health aspects of quality. Together, this appears to support arguments that
the QALY is a poor measure of the value of EOL care. We recommend moving away from health-related quality of
life and toward a more holistic perspective on well-being in assessing EOL and other interventions.
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Highlights

� Advocates argue that some interventions, including but not limited to end-of-life (EOL) care, are valued by
patients and the public but are systematically disadvantaged by the quality-adjusted life-year (QALY)
framework, leading to an unfair and inefficient allocation of health care resources.

� Using a discrete choice experiment, we find some support for this argument. Only a small proportion of
public respondents prioritized survival in EOL scenarios, and most prioritized nonhealth aspects such as
dignity and family relations.

� Together, these results suggest that the QALY may be a poor measure of the value of EOL care, as it
neglects nonhealth aspects of quality and well-being that appear to be important to people in hypothetical
EOL scenarios.
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Competing health care interventions are increasingly
prioritized on the basis of relative cost-effectiveness, or
the additional cost per unit of health benefit. This benefit
is often measured in terms of quality-adjusted life years
(QALYs) gained, which combine changes in quality of
life and years of life into a single index measure. Any
improvement in quality or survival, jointly or indepen-
dently, is associated with a proportional increase in
QALYs. Interventions that generate a greater number of
QALYs for a given cost, or equivalently, have a lower
cost per QALY gained, have greater priority for scarce
funding. This evaluative framework has become known
as ‘‘QALY maximization.’’1

Advocates of end-of-life care, though, argue that this
framework unfairly favors curative interventions.2,3

They note that improvements in quality at the end of life
are, by definition, of very limited duration, and

therefore, the QALY gains from such improvements will
always be smaller than similar quality improvements to
patients with a longer life expectancy. Indeed, as extend-
ing survival is not typically the primary objective of end-
of-life care,4 some suggest it is inappropriate to consider
a time element in its evaluation.5 At the same time, advo-
cates object to the principle of strict ‘‘additivity,’’ or the
constant value of different time periods within the
QALY maximization framework.6 Additivity holds that
the value of a year of life is determined solely by the
health-related quality of that year. Advocates, however,
argue that some periods of time may be more valuable
than others. More valuable periods may include mile-
stone moments such as weddings or birthdays or, in this
context, the time before death: as an individual know-
ingly approaches the end of their life, the value of each
year, month, or day may become increasingly greater,
regardless of the health-related quality of that time.7 The
assumption of additivity, similar to the assumption of
constant proportional time tradeoff,8 excludes the possi-
bility of an increasing value of time at the end of life. In
this context, the conventional QALY framework may
underestimate the value of small survival gains, although
2 systematic reviews suggest that any such bias is
minimal.9,10

Advocates also argue that the QALY, as currently
constructed, neglects nonhealth dimensions of end-of-
life care.3,11 Whereas the dimensions of the widely used
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EQ-5D instrument, which include pain/discomfort, anxi-
ety/depression, mobility, self-care, and usual activities,
may be suitable for acute or chronic health states, these
may be less relevant in the context of end of life. In an
end-of-life context, aspects such as dignity, spiritual and
psychosocial well-being, and bereavement support may
be more relevant.3 Using an instrument insensitive to
changes in the quality of end-of-life health states risks
undervaluing improvements in those states.

Taken together, these arguments—sometimes referred
to as the ‘‘QALY problem’’2—suggest that the QALY
maximization framework may be systematically discrimi-
natory. They suggest that there is a subset of health inter-
ventions, including but not limited to end-of-life care,
that is highly valued by patients and the public but is
unable to demonstrate value within the conventional
QALY maximization framework.5,6,12 Such a bias could
lead to an unfair and societally inefficient allocation of
health care resources.

In 2009, the United Kingdom’s (UK) National
Institute for Health and Clinical Excellence (NICE)
acknowledged in its advice for the appraisal of life-
extending end-of-life treatments13 that some of the bene-
fits provided by these treatments are not, or not suffi-
ciently, captured by the QALY-based reference case.
Notwithstanding this recognized limitation, the QALY
has been used as the primary measure of value in a num-
ber of economic evaluations and NICE guidance docu-
ments in these settings. This is particularly true for
evaluations of palliative treatments in metastatic can-
cer,14–17 but the QALY has also been used in valuing
more traditional palliative care services.18 Equally pro-
blematically, however, a systematic review19 suggested
that concerns about the limitations of the QALY in this
context have led most studies in this area to avoid the
QALY and limit themselves to simple cost comparisons
or cost-consequence analyses, where costs and palliative-
specific outcome measures are presented separately but
not combined into a summary measure. This makes it
difficult to assess value in cases in which palliative care
may not be cost-saving or to compare the relative effi-
ciency of palliative care with other interventions.

To test some of the specific arguments that make up
the QALY problem around end-of-life care, we con-
ducted a stated preference elicitation to understand pub-
lic preferences for different end-of-life care scenarios,
focusing on the relative importance of survival, conven-
tional health-related quality of life (HRQOL) dimensions
(especially physical symptoms and anxiety), and less-
conventional dimensions such as family relations, dig-
nity, and sense of control. Our primary objective was to

test whether respondents give relatively more importance
to the non-HRQOL dimensions than the conventional
health-related dimensions in EOL scenarios. As second-
ary objectives, we administered different versions of the
questionnaire to test the impact of different elicitation
methods and disease contexts on respondents’ choices.
We describe these different versions in more detail below.
We did not seek to address the issue of whether QALY
gains at the end of life are valued more highly than
QALY gains at other points in life.

Methods

We developed an online survey with 2 parts: a discrete
choice experiment (DCE) and a best-worst scaling (BWS)
exercise. For our primary objective, we report on the
methods and results of the DCE, as this method is more
common and better understood in health economics. A
comparison of the DCE and less common BWS is a sec-
ondary objective of the study and will be described
elsewhere.

DCEs are a quantitative approach to eliciting individ-
uals’ preferences over different scenarios. Respondents
are asked to choose their most preferred option from a
choice set of 2 or more alternatives described in terms of
a common set of attributes and differing attribute levels.
By presenting each respondent a series of choice tasks, it
is possible to estimate the relative desirability, or utility,
of different attribute levels and the willingness to trade
off between these attributes to achieve the greatest over-
all utility. DCEs have previously been applied in the con-
text of end-of-life care20,21 as well as in other health care
contexts.22,23

DCE Design

The attributes included in the DCE were derived from a
targeted review of qualitative studies of attitudes toward
different aspects of end-of-life care. We identified 35
studies that described 33 distinct concepts. Two investi-
gators (C.S., A.C.) independently combined these con-
cepts into broader themes and resolved discrepancies via
discussion. In this manner, we identified 5 broad themes
of concern: 1) control of physical symptoms, 2) sense of
fear or anxiety, 3) sense of control, 4) sense of dignity,
and 5) good relations with family/friends. In addition to
these qualitative attributes, we included survival gain to
understand preferences relative to conventional life-year
or QALY gains. Our categorization of the individual
concepts into themes was independently reviewed and
confirmed by a palliative care physician and a palliative
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care coordinator. A summary of this review and categor-
ization is included in our Supplemental Materials.

Each theme was included in the DCE as an attribute
and was assigned 4 levels. Survival gains were coded as 0,
2, 4 or 6 mo to be plausible in the context of end-of-life,
and the other attributes were coded on a qualitative scale
of ‘‘never,’’ ‘‘sometimes,’’ ‘‘often,’’ and ‘‘always.’’

We used SAS macros24 to develop a D-efficient frac-
tional factorial experimental design from the full factorial
set of scenarios, assuming noninformative priors and a
main effects model. This process produced a 64-set paired
design. A sample DCE task is shown in Box 1.

Questionnaire Design

Each respondent was presented 6 DCE tasks and 4 BWS
tasks for a total of 10 choice tasks, ‘‘dynamically’’
selected from the D-efficient experimental design. Under
this dynamic approach, each respondent saw the 10
choice tasks with the fewest number of completed
responses to that point in the data collection. Dynamic
selection ensures that each task in the experimental
design is seen a roughly equal number of times.
Respondents were also asked demographic details on
their gender, age group, and occupation.

The questionnaire, the Participant Information Sheet,
and our statistical analysis plan were reviewed and
approved by the University of East Anglia Faculty of
Medicine and Health Science Ethics Committee,
Norwich UK (reference 2015/2016-95).

A small online pilot based on a convenience sample
within the University of East Anglia was administered
prior to the main survey to identify any issues in the
length or comprehensibility of the questionnaire. We
included 5-point Likert scales and asked respondents to
rate the perceived length and difficulty of the question-
naire. We also included a free-text field for respondent
feedback. These scales and free-text fields were not
included in the main questionnaire. On the basis of these

results, as well as feedback from a palliative care coordi-
nator, we made minor changes to the wording and pre-
sentation of the questionnaire.

Survey Administration

An age-gender representative sample of the UK popula-
tion was recruited through a survey panel company
(Dynata). Individuals who had previously registered with
Dynata received an email inviting them to learn more
about the study. An accompanying link took them to an
online participant information sheet that outlined the
purpose of the study and provided a link to the
questionnaire.

Respondents were randomly assigned to 1 of 4 ver-
sions of the questionnaire: DCE or BWS tasks presented
first and a ‘‘generic’’ or ‘‘cancer’’ version of the question-
naire. In the generic version, the introduction to the ques-
tionnaire explained that respondents should imagine an
end-of-life scenario in which they have no more than
12 mo to live but did not specify the cause of this sce-
nario. In the cancer version, respondents were given the
same information but told that they should imagine that
they had no more than 12 mo to live due to a diagnosis
of terminal cancer. The generic and cancer versions were
intended to test whether end-of-life preferences differed
between cancer and other causes, particularly as there is
some suggestion that cancer is a ‘‘dreaded disease’’ and
therefore viewed differently than other conditions.25

Statistical Analysis

Prior to modeling DCE preferences, we tested for non-
trading or dominant preferences. Respondents with a
dominant preference always choose the alternative that
maximizes or minimizes the level of a particular attri-
bute, such as survival, without regard to the level of
other attributes. Strictly dominant preferences are incon-
sistent with the theory of compensatory decision making

Box 1 Sample Discrete Choice Experiment Task

Attribute Scenario A Scenario B

Your physical symptoms are controlled . . . none of the time all of the time
You feel confused, anxious, or fearful . . . all of the time none of the time
You feel a sense of control . . . none of the time most of the time
You have a sense of dignity . . . all of the time none of the time
You have good relations with friends and family . . . all of the time none of the time
You will live for an additional . . . 6 mo no additional time
I would prefer . . . Scenario A Scenario B
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that underlies DCE methods, and an excessive propor-
tion of dominant preferences may invalidate a DCE.
However, such preferences are not irrational, and they
are almost impossible to definitively identify in a frac-
tional factorial design where respondents see only a sub-
set of all possible attribute-level combinations.26,27 As
such, we report the proportion of respondents with
potentially dominant preferences but do not exclude
these respondents from the analysis.

Survival was included in the analysis as a continuous
variable, and all other attributes were effects coded to
allow for nonlinear preferences over the levels of the dif-
ferent attributes. The ‘‘never’’ level of each attribute was
used as the reference level. For all attributes except anxi-
ety, the DCE tasks were phrased such that ‘‘always’’ was
expected to be preferred to ‘‘never,’’ whereas for anxiety,
‘‘never’’ was expected to be preferred to ‘‘always.’’ In the
statistical analysis, the sign on the anxiety coefficient was
reversed to make comparisons with the other attributes
more straightforward.

In the first instance, we used a multinomial logit
(MNL) model to estimate part-worth utilities for all
respondents. We also tested the impact of seeing the
DCE tasks before the BWS tasks and the impact of see-
ing the cancer version of the questionnaire, using sepa-
rate MNL models with an interaction term to test
separately the 2 impacts.

Subsequently, we used a latent class multinomial logit
(LC-MNL) model to allow for preference heterogeneity
in responses. A simple MNL assumes that preferences
are homogeneous across all individuals.28 However, if
unobserved factors influence the choices made by an
individual, particularly as a result of random taste varia-
tion or unobserved heterogeneity, treating individual
responses as independent observations can lead to biased
regression estimates.29 LC-MNL assumes that there are
2 or more classes of respondents who share unobserved
(latent) tastes or characteristics that affect their choices.
Critically, preferences are assumed to differ between
classes but to be homogeneous within classes.30,31

We compared the goodness-of-fit of LC-MNL models
with between 2 and 5 classes using the Bayesian informa-
tion criterion (BIC). Based on the preferred model, we
estimated part-worth utilities associated with changes in
the levels of each attribute. The relative importance of
each attribute was estimated as the absolute difference in
utility between the most preferred and the least preferred
levels of a particular attribute as a proportion of the sum
of utility differences across all attributes. Under this
approach, attributes with a greater absolute difference
are considered relatively more important than attributes

with a smaller absolute difference, conditional on the
range of levels assigned to each attribute. We did not cal-
culate marginal rates of substitution between survival
and the other attributes, as using survival as a numeraire
would preclude a direct understanding of its importance
relative to the other attributes.

We probabilistically assigned each respondent to a
specific latent class on the basis of predicted individual
class shares. For each individual, we generated a random
value between 0 and 1 and assigned them to the corre-
sponding latent class on the basis of cumulative class
shares (e.g., if an individual in a 2-class model had class
shares of 40% and 60% for class 1 and class 2, respec-
tively, we would assign that individual to class 1 if they
had a random value � 0.4 and otherwise to class 2). We
used analysis of variance (ANOVA) to identify signifi-
cant associations between the assigned latent class and
respondent demographics and the questionnaire version
(DCE/BWS first and generic/cancer version).

Analyses were conducted with R statistical software,
version 4.1.0.32 The MLOGIT33 and GMNL34 packages
were used for the analysis of DCE responses, and
GGPLOT235 was used to produce the figures.

Results

Eighteen respondents participated in the pilot survey.
Ratings of length and difficulty did not indicate concerns,
but we made minor changes to the introduction and task
descriptions in response to free-text comments.

A total of 3,010 general population respondents com-
pleted the main questionnaire in October 2017. The age-
gender distribution of the overall sample and the 2021
UK population are illustrated in Figure 1. The age and
gender distributions were broadly representative of the
UK population, although the 25- to 34-y age group was
overrepresented in the sample relative to their population
proportions, and the 55+ -y age group was slightly
underrepresented. The age-gender distribution by ques-
tionnaire version is illustrated in the online supplement.
The largest socioeconomic class among all respondents
was C1 (senior administrative/clerical) at 30%, followed
by class B (intermediate managerial) at 23%. Of the
respondents, 8% reported class A (senior managerial/
professional) and 16% reported class E (unemployed/
retired). The mean completion time for the 6 DCE tasks
was 3:01 min.

The MNL model testing the impact of seeing the DCE
tasks before the BWS tasks indicated a statistically signif-
icantly weaker preference for full symptom control and a
significantly stronger preference for greater survival. The
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only other statistically significant attribute levels were a
weaker preference for ‘‘always have a sense of control’’
and a stronger preference for ‘‘always have a sense of dig-
nity.’’ Respondents seeing the cancer version of the ques-
tionnaire had fewer statistically significant differences.
Most notably, they had a slight but statistically signifi-
cantly stronger preference for greater survival. The coef-
ficients from these models, as well as a simple pooled
MNL, are provided in the online supplement. Overall,
we judged that these differences by order of the tasks or
version of the questionnaire were relatively minor and
did not preclude a pooled analysis of responses.

A 4-class LC-MNL had a better Akaike information
criterion than the pooled MNL model and the best fit by
BIC across 1- to 5-class LC-MNLs we tested. The coeffi-
cients of this 4-class LC model are shown in Table 1 and
illustrated in Figure 2 by attribute and latent class.

The direction of preference was generally consistent
across all latent classes, but the strength of preferences
for levels within an attribute differed between classes,
including some small and statistically insignificant prefer-
ence reversals between the intermediate levels of some
attributes. There were statistically significant differences
in the strength of preferences over levels of anxiety, fam-
ily relations, physical symptoms, and, most notably, sur-
vival gains. The part-worth utility of a 6-mo survival gain
in LC4 (5.39) was more than 10 times greater than the
utility in the next highest class (0.49; LC3), whereas the
utility of survival gains was negative in classes 1 and 2.

Attribute relative importance, illustrated in Figure 3,
demonstrates the differences between latent classes.
Whereas the 13% of respondents probabilistically
assigned to class 4 (LC4) strongly valued survival gains
over other aspects, this attribute was much less impor-
tant to most respondents, represented by the other
classes. Individuals in LC3 (31%) gave relatively more
importance to family relations and sense of dignity,
whereas LC1 (31%) and LC2 (25%) deprioritized sur-
vival and balanced the other attributes.

In terms of the associations between latent class mem-
bership and respondent characteristics, ANOVA showed
that relative to the other classes, the proportion of
females was significantly higher in classes 2 and 3,
whereas the proportion of males was significantly higher
in classes 1 and 4. The proportion of elderly (�65 y)
respondents was significantly lower in class 1 than in the
others, and the proportion of respondents seeing the
DCE before the BWS tasks was highest in class 4,
although there were statistically significant differences in
this proportion across all 4 classes. There were no signifi-
cant differences in class membership in the group of
respondents seeing the cancer version of the
questionnaire.

Discussion

This DCE reveals important heterogeneity in preferences
for end-of-life care between latent classes of public

Figure 1 UK and sample (N = 3,010) age-gender distribution.
Office of National Statistics. Population Estimates, UK 2017.
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Table 1 LC4-MNL Model Coefficientsa

Latent Class Attribute and Level Estimate SE z Value P Value

1 Physical.Some 20.21718 0.05663925 23.83439 0.001
1 Physical.Most 0.035504 0.04730329 0.750553 0.45
1 Physical.All 0.065487 0.04867319 1.345438 0.179
1 Anxiety.Some 0.037977 0.04083942 0.929922 0.35
1 Anxiety.Most 0.002953 0.03845853 0.076787 0.94
1 Anxiety.All 20.084 0.0395348 22.12466 0.035
1 Control.Some 20.1175 0.0400666 22.93264 0.003
1 Control.Most 20.04884 0.03847574 21.2693 0.20
1 Control.All 0.074361 0.0389674 1.908297 0.056
1 Dignity.Some 20.10422 0.05273297 21.97646 0.048
1 Dignity.Most 20.03109 0.04058359 20.76611 0.44
1 Dignity.All 0.043512 0.03893819 1.117475 0.26
1 Family.Some 20.07149 0.05705409 21.25304 0.21
1 Family.Most 0.081251 0.03926949 2.069065 0.039
1 Family.All 20.0787 0.04445397 21.77044 0.077
1 Survival 20.00597 0.01321956 20.45171 0.65
2 Physical.Some 22.14338 0.27310896 27.84807 \0.001
2 Physical.Most 0.408711 0.29356312 1.392243 0.164
2 Physical.All 0.418942 0.1478866 2.832857 0.005
2 Anxiety.Some 1.687363 0.30430288 5.545013 \0.001
2 Anxiety.Most 0.382687 0.11088254 3.45128 0.005
2 Anxiety.All 20.50778 0.13116569 23.87128 \0.001
2 Control.Some 21.57759 0.21985 27.17577 \0.001
2 Control.Most 20.10196 0.10617061 20.96035 0.34
2 Control.All 0.68153 0.1480295 4.604016 \0.001
2 Dignity.Some 21.43236 0.18954943 27.55663 \0.001
2 Dignity.Most 0.3146 0.15074277 2.087 0.037
2 Dignity.All 0.695997 0.25478382 2.731715 0.006
2 Family.Some 20.85948 0.11084019 27.75423 \0.001
2 Family.Most 0.159467 0.12313926 1.295015 0.195
2 Family.All 0.148295 0.0894293 1.658233 0.097
2 Survival 20.04485 0.03526911 21.27177 0.20
3 Physical.Some 21.00307 0.22357582 24.48648 \0.001
3 Physical.Most 20.06697 0.09370096 20.71469 0.47
3 Physical.All 0.313292 0.10394849 3.013914 0.003
3 Anxiety.Some 0.343904 0.09249238 3.718188 \0.001
3 Anxiety.Most 0.156108 0.0666009 2.343932 0.019
3 Anxiety.All 20.10189 0.07675048 21.32756 0.184
3 Control.Some 20.90038 0.17374092 25.18234 \0.001
3 Control.Most 0.123158 0.07278085 1.692179 0.091
3 Control.All 0.205787 0.0725631 2.835967 0.005
3 Dignity.Some 21.56568 0.23088599 26.78118 \0.001
3 Dignity.Most 0.146733 0.07279985 2.015573 0.043
3 Dignity.All 0.570269 0.11881175 4.799773 \0.001
3 Family.Some 21.97824 0.27009024 27.32438 \0.001
3 Family.Most 0.311785 0.09246332 3.37199 \0.001
3 Family.All 0.687731 0.13309534 5.167208 \0.001
3 Survival 0.076505 0.02680406 2.854236 0.004
4 Physical.Some 21.14754 0.31352952 23.66008 \0.001
4 Physical.Most 0.082132 0.17971929 0.457002 0.65
4 Physical.All 0.323896 0.15787688 2.051571 0.040
4 Anxiety.Some 0.371133 0.14655326 2.532407 0.011
4 Anxiety.Most 0.227361 0.13661883 1.664201 0.096
4 Anxiety.All 20.45479 0.14938567 23.04442 0.002
4 Control.Some 20.34558 0.10896755 23.17137 0.002
4 Control.Most 0.067897 0.14258443 0.476188 0.63

(continued)
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Table 1 (continued)

Latent Class Attribute and Level Estimate SE z Value P Value

4 Control.All 20.05549 0.13727437 20.4042 0.69
4 Dignity.Some 20.65337 0.12677861 25.15365 \0.001
4 Dignity.Most 0.06804 0.13003711 0.523232 0.60
4 Dignity.All 20.18288 0.13676982 21.33717 0.18
4 Family.Some 20.59207 0.16706961 23.54385 \0.001
4 Family.Most 20.04004 0.15098795 20.26519 0.79
4 Family.All 0.074574 0.134467 0.554588 0.58
4 Survival 0.84589 0.12862782 6.57626 \0.001

LC4-MNL, 4-class latent class multinomial logit model; SE, standard error.aPhysical indicates control of physical symptoms; anxiety: sense of

anxiety; control: sense of control; dignity: sense of dignity; family: good relations with friends and family; survival: additional survival; reference

level: an acceptable level of the attribute none of the time; .Some: an acceptable level of the attribute some of the time; .Most, an acceptable level

of the attribute most of the time; .All, an acceptable level of the attribute all of the time.

Figure 2 Part-worth utilities by attribute and latent class.
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respondents. We find that most respondents demon-
strated a preference for what has been called ‘‘a good
death’’36 over ‘‘a longer life.’’ LC4 showed a strong pre-
ference for survival over other aspects of the scenarios
but represented only 13% of respondents. Most respon-
dents gave more weight to nonhealth aspects such as
relations with family, physical symptoms, and anxiety.
At least some of these preferences appear to be corre-
lated with demographics, as males were significantly
more likely to be represented in LC4, whereas older
respondents were less likely to be included in LC1.

The relatively low importance assigned to survival
gains by most respondents compared with aspects such
as control of physical symptoms, dignity, and family
relations appears consistent with the notion expressed by
Sinoff,37 that most individuals fear the ‘‘dying process’’
rather than death itself. From this perspective, interven-
tions that focus on extending survival at the expense of
these other factors are unlikely to be valued by individu-
als at the end of life. At the same time, however, end-of-
life interventions that focus on aspects such as dignity
and family relations at the expense of survival or physi-
cal symptoms will not typically be valued within a con-
ventional QALY maximization framework. This
misalignment between preferences and value is the

essence of the ‘‘QALY problem’’2 and appears to support
the arguments of critics of the QALY in valuing EOL
interventions.

From a technical perspective, we believe that the
interpretability of the latent classes demonstrates the
value of latent class analysis of DCEs. A latent class
model allows for a fixed number of classes in which pre-
ferences are different between classes but identical within
classes. In this sense, it is a compromise between the sim-
ple homogeneity of a pooled model, in which each
respondent is assumed to have identical preferences, and
the continuous heterogeneity of a random parameters
model, in which each respondent can have unique prefer-
ences.38 It is a simplified representation of individual het-
erogeneity, but we see it as a simplification that allows
for a useful interpretation of heterogeneity.

Our results are broadly consistent with other studies
of public and patient preferences at the end of life.
Supiano et al.39 found that a reluctance to burden others
at the end of life was, by far, the most common value
expressed by a sample of healthy older adults, followed
by a sense of independence and control, including ‘‘con-
trolling my own death.’’ Arguably, all 3 of these values
align with the ‘‘sense of control’’ attribute we presented
in the DCE. Avoiding pain and suffering was rarely

Figure 3 Attribute relative importance by latent class.
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mentioned, and extending survival was not mentioned
outside the desire ‘‘to not live in pain.’’ Similarly,
Steinhauser et al.,40 in asking what patients considered
important at the end of life, found that the most com-
monly mentioned factors were associated with aspects of
dignity and control. Pain control ranked ninth.

Engelberg et al.,41 in testing the correspondence
between patient and surrogate preferences at the end of
life, found that patients assigned the greatest importance
to ‘‘time with spouse/partner’’ (average 9.62 out of 10),
‘‘ventilator/dialysis to prolong life’’ (9.23), ‘‘pain under
control’’ (9.08), ‘‘avoiding worry about strain on loved
ones’’ (9.03), and ‘‘keeping dignity/self-respect’’ (9.01).
Prolonging life rated highly but lower than time with a
spouse or partner and in a similar range to aspects such
as pain control, strain on loved ones, and dignity/self-
respect.

Bryce et al.12 found that a general population sample
was willing to sacrifice a median of 7.2 to 7.7 y of sur-
vival for a ‘‘better end-of-life experience,’’ including
‘‘empowerment to control over daily surroundings in the
intensive-care unit,’’ ‘‘empowerment to participate in
medical treatment and care decision,’’ ‘‘financial and
emotional support for family members,’’ or up to 8.3 y
for all three. Again, this suggests an emphasis on ‘‘the
dying process’’ rather than extending life.

In a slightly different context, González-González42

conducted a meta-analysis and found that only 21% of
older patients with comorbidities were willing to receive
‘‘life-sustaining treatments’’ such as cardiopulmonary
resuscitation, mechanical ventilation, or feeding tubes.
Likewise, Liu et al.43 found that only 8.2% of terminally
ill cancer patients in Taiwan preferred ‘‘life-prolonging’’
end-of-life care compared with 48.4% who preferred
‘‘comfort-oriented’’ care and 33.2% who would accept
their physician’s recommendation.

A limitation of our study is that we did not conduct
primary qualitative research to inform the attributes of
our DCE. However, given the extensive qualitative litera-
ture around the issue of values and preferences at the end
of life, particularly the sources noted above, we felt that
a small qualitative study as part of this primarily quanti-
tative project would add little to our understanding of
the issues. As noted, we validated our subjective identifi-
cation of key themes with a palliative care physician and
a palliative care coordinator. Given practical and ethical
issues, we did not include any patients at end of life in
our design or validation process.

Likewise, we did not (to our knowledge) elicit prefer-
ences from respondents at their end of life. Including

such respondents would have presented substantial ethi-
cal and practical difficulties. Further, it is a principle of
publicly funded health care systems such as the National
Health Service in the United Kingdom that resource allo-
cation decisions should be based on the values and pre-
ferences of society rather than patients. However, in light
of the criticisms of additivity that we noted earlier, it is
possible that the preferences of individuals closer to their
end of life may be different from what we observed in
this public sample. In particular, it may be the case that
survival becomes increasingly more important as individ-
uals knowingly approach death. In this context, however,
we note that our latent class analysis found that older
respondents were not significantly more likely to be rep-
resented in LC4, which held the strongest preference for
survival.

Finally, we note that there were small preference
reversals between the intermediate levels of some attri-
butes in the latent class results. This may reflect ambigu-
ity in wording between ‘‘sometimes’’ and ‘‘most times’’ as
well as genuine indifference between these levels among
some respondents. Overall, however, we see logical and
statistically significant differences in preferences between
the extreme ends of the attribute scales (‘‘never,’’
‘‘always’’). It is these extreme levels that inform our esti-
mates of attribute importance.

Our study builds on an extensive but primarily quali-
tative literature showing the importance of non-QALY
considerations at the end of life and adds a quantitative
understanding of the relative importance of these factors.
We find that although some respondents strongly priori-
tized survival, most assigned at least as much importance
to non-QALY factors such as good family relations and
a sense of dignity and control as they did to aspects such
as survival, physical symptoms, and anxiety. This
appears to support the notion of ‘‘the QALY problem’’2

and suggests that valuing end-of-life care on the basis of
QALY gains may systematically undervalue such inter-
ventions. To more appropriately capture the value of
health care interventions that focus on aspects other than
survival gains or the direct physical or mental symptoms
of a condition—including but not limited to end-of-life
interventions—we call for an approach that values
broader well-being. We suggest moving beyond the
relatively narrow HRQOL QALY and toward some ver-
sion of a ‘‘well-being–adjusted life-year’’ (e.g., the
‘‘WALY’’44) that can account for broader dimensions of
well-being while maintaining comparability between dif-
ferent technologies and even between interventions in
different sectors.45,46
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