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Abstract

Purpose Quality-adjusted life years (QALY's) measure health by combining length and quality of life. QALY s constitute the
effect side of incremental cost-effectiveness ratios, describing the results of health economic evaluations. The objectives of
this study were to (1) investigate the prevalence of states worse than dead (SWD) when using the EuroQol-5D UK value set,
and (2) to study to what extent SWDs are reasonable with a starting point in experience-based valuations of health states.
Methods Data from a Swedish cross-sectional population survey were used. The survey was directed to 10,000 persons
65 years and older and its primary aim was to investigate the prevalence and consequences of chronic pain. The survey
included questions reflecting life situation and well-being. Some of these were used in order to characterise people in SWD.
Results SWD were found in 1.8% of the 6611 respondents. The prevalence of SWD increased with advancing age and was
more common among women than men. The control questions used indicated that most of the persons being in SWD accord-
ing to the EQ-5D UK value set most probably would not judge themselves to be in a SWD.

Conclusions Though negative QALY-weights are not very common, they constitute a non-negligible part of health states in a
Swedish population 65 years and older. Prevalence of SWD is higher among women than men and increases with age. From
responses to other questions on well-being and life situation, there is reason to doubt the reasonableness of experience-based
negative QALY-weights in many cases.

Keywords Patient-reported outcomes - Quality-adjusted life years - Life satisfaction - EQ-5D - Health state valuation -
States worse than dead

Introduction

Quality-adjusted life years (QALYs) are used to measure
health by combining the two central aspects of life: length
and quality. Generic measures of quality of life generate
QALY-weights on a scale with the anchor points zero that
equals “dead” and one that equals “perfect health”. QALY-
weights can be derived either by use of direct methods [1]
such as standard gamble (SG) [2], time trade-off (TTO) [3]
and visual analogue scale (VAS) [4], or by use of indirect
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methods, meaning that results of descriptive quality-of-life
instruments are transformed into QALY-weights. A widely
used indirect method for deriving QALY-weights is the
EuroQol five-dimensional three-level (EQ-5D-3L) descrip-
tive system [5], hereinafter referred to as EQ-5D, and a
transformation into a value set of QALY-weights using a
direct valuation method.

Value sets are used for calculating QALYs based on
descriptive quality-of-life instruments such as the EQ-5D or
the SF-36, which are commonly collected alongside clinical
trials. QALY for a specific state are calculated by multiply-
ing the (QALY) weight attached to the state with the time
spent in that state. As health states change over time, the
total amount of QALY for a person is the sum of the dif-
ferent states experienced (time in state X QALY-weight of
state). Differences in QALY's between interventions being
compared form one part of a cost—utility analysis (CUA),
which is the most common form of health economic assess-
ment. The difference in QALYs is related to the difference in
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costs between interventions. The result of a CUA comparing
treatments A and B is presented in the form of an incre-
mental cost-effectiveness ratio (ICER): (Cost, — Costy)/
(QALYs, — QALYsp). So, it is evident that the calculation
of QALYs is of great importance for the resulting ICER.
The most widely used value set created from the EQ-5D
is the UK value set [6, 7] that was constructed by using the
TTO. In the UK value set, QALY-weights are allowed to
take on negative values meaning that it is possible to be in
a state that is valued as worse than being dead. About one-
third of the 243 possible states from the EQ-5D were given
negative values. The value set was created by letting 3395
representatives of the general population (2997 complete
responses) value a subset of 45 states out of the 243 pos-
sible states. Each individual valued 13 hypothetical states
one by one by use of the TTO technique. A TTO board was
used with one side relevant for states better than dead and
the other for states worse than dead. When valuing each
health state, respondents were free to use the side of the
board considered relevant. Valuations of the 45 states were
interpolated to a value set for all 243 possible states. For
states worse than dead, respondents were asked to state their
preferences on the trade-off between a combination of time
in the states “worse than dead” and “perfect health” on the
one hand, and immediate death on the other. The point of
indifference between the combination and immediate death
determined how much worse than dead that the state was
considered. The less time in the state worse than dead that
could be endured, the more negative was the QALY-weight.
Among the first to recognise the importance of health states
worse than dead (SWD) in the context of scarce resources
and health economic evaluations were Rosser and Kind [8].
Since then different methods for measuring SWD, mainly
based on the time trade-off, have been developed [9-11].
The EQ-5D UK value set is based on hypothetical valu-
ations of health states, meaning that representatives of the
general public were asked to state their beliefs on the qual-
ity of life associated with health states described to them.
The alternative to using hypothetical valuations is to use
experience-based valuations, meaning that the quality of
life of a particular health state is valued by those experi-
encing, or having experienced the health state. In Sweden,
for example, experience-based valuations are preferred
[12]. Nevertheless, in the absence of a Swedish value set,
the UK value set has been used in health economic assess-
ments informing decision making in the Swedish health
care system. Reasonable arguments for and against either
hypothetical or experience-based valuations have been pre-
sented in the literature [13—19]. Advocates of hypotheti-
cal valuations often argue that as the health care sector
is financed by taxpayers, health care activities should be
based on the expectations and preferences of taxpayers
(i.e. the general public). Advocates of experience-based
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valuations argue that the only ones who really know what
it is like to be in a health state are those with experience
of the health state. An interesting question is how persons
in states associated with (hypothetical) negative QALY-
weights experience their situation. Do persons in SWD
perceive their lives as not worth living? If not, is it reason-
able that persons living fairly satisfying lives are attached
negative QALY-weights?

The purpose of this study was to determine the prevalence
of states worse than dead in a Swedish sample 65 years and
older, using the EQ-5D UK value set. A further aim was to
investigate how people in states worse than dead apprehend
their states in terms of well-being.

Methods

This study is based on data from a Swedish cross-sectional
population survey, which aimed to study the prevalence and
consequences of chronic pain among people 65 years and
older [20]. The study sample consisted of 10,000 subjects
to whom postal questionnaires were sent. The study sample
was divided into five age strata and 2000 questionnaires were
sent out in each stratum: 65-69, 70-74, 75-79, 80-84 and
85 years and older. All persons in the sample were residents
in either of the municipalities of Linkdping or Norrkoping,
two nearby municipalities in the Southeast of Sweden. Both
municipalities have about 150,000 inhabitants with a mix of
people living in the cities and in villages.

Besides questions focusing on pain, the questionnaire
included the EQ-5D and questions on, for instance, happi-
ness and well-being [20].

Questions reflecting well-being or life situation (e.g.
life in general, happiness) were used as a way to describe
how persons in SWD apprehend their life situation. Some
of these questions are included in the general well-being
schedule [21] and some are inspired by research on hap-
piness, in which attempts are made to measure ‘subjective
well-being’[22].

The questions or statements specifically used for mirror-
ing well-being or life situation in this study were worded in
the following way:

e “In total, how do you think that your life is nowadays?
Would you say that you are:” (happy/fairly happy/not so
happy)

e “In general, my life is...” (1-6, where 1 =very unsatisfac-
tory and 6 = very satisfactory).

e “How happy, satisfied or pleased have you been with
your personal life during the last 4 weeks?” (1-6, where
1 =extremely happy—could not have been more satisfied
and pleased and 6 = very dissatisfied).
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e “Intotal, how satisfied are you with your life nowadays?” 6%
(0-10, where 0=very dissatisfied and 10=very satis- o
fied). ’
4%
Statistics 3% Male
M Female

All data analyses were performed with SPSS version IBM
Statistics 23 (IBM Corp., Armonk, NY). The p value <0.05
was applied.

Descriptive statistics, by proportion or mean, were used
to present relationships between SWD and other measures
reflecting well-being or life situation.

Results

The response rate to the survey was 66.5%. Due to inter-
nal loss, there were 6611 valid responses. Responders
consisted of 54% women and the mean age was 76.2 years
(range 65—102 years). The non-response analysis showed
that response rates were higher among men than women,
in the younger age strata, among married people, among
those with high education and high income and for people
born in Sweden compared to foreign born. The prevalence
of SWD, according to the EQ-5D UK value set, was 1.8% for
the whole study population. Table 1 and Fig. 1 give a general
description of the study population, and the subpopulation
in SWD, in relation to age and gender.

Table 1 shows that respondents in SWD were signifi-
cantly older than respondents in SBD and the proportion of
women was higher among respondents in SWD.

From Fig. 1 it is apparent that the prevalence of SWD
increases with advancing age and is somewhat higher among
women than men.

Table 1 Baseline characteristics for individuals in states better than
dead (SBD) or states worse than dead (SWD)

Better Worse Statistics (p value)
than dead than dead
(n = 6494) (n=115)
Women (%) 534 67.0 0.004
Men (%) 46.6 33.0
Age [years 75.9 81.2 <0.001
(mean)]
65-69 years (%) 23.2 8.7
70-74 years (%) 23.1 10.4
75-79 years (%) 21.1 23.5
80-84 years (%) 18.7 23.5
85 years and 13.8 33.9
older (%)

2%
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65-69 year 70-74 year 75-79 year 80-84 year

85 +year

Fi

g.1 Proportions of persons in SWD in each age/sex group

In order to investigate what characterise responders
in SWD, comparisons were made with questions/meas-
ures reflecting the well-being and life situation of those
people.

The responses to this rather crude question concerning
happiness indicated that about 55% of those in SWD were
not happy (Fig. 2). However, what is interesting is that about
45% were fairly happy or even happy.

Many of the persons that, according to the EQ-5D UK
value set, were in states worse than dead unsurprisingly
were not very satisfied with their life (Fig. 3). Somewhat
surprisingly, as many as 46% of those in SWD expressed
that their life was quite satisfactory, satisfactory or even very
satisfactory.

When asking about the personal life during the last
4 weeks of persons in SWD, 57% were a little or very dis-
satisfied, and 43% were not dissatisfied (Fig. 4).

Also when analysing responses to the question concern-
ing satisfaction it was found that most people in SWD were
quite dissatisfied with their life, but about one-third of
responders were fairly to very satisfied and less than 15%
were very dissatisfied (Fig. 5).

60%

50%

40%

30%

20%

10%

o

Happy
Overall, how do you think your life is nowadays? Would you say
that you are

Fairly happy Not happy

Fig.2 Responses by people in SWD to the question “Overall, how do
you think your life is nowadays? Would you say that you are:”
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In general, my life is..

Fig.3 Responses by people in SWD to the statement “In general, my
life is...”
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happy and
satisfied

How happy, satisfied or pleased have you been with your personal
life during the last four weeks?

Fig.4 Responses by people in SWD to the question “How happy, sat-
isfied or pleased have you been with your personal life during the last
4 weeks?”
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Overall, how satisfied are you with your life nowadays?

Fig.5 Responses by people in SWD to the question “Overall, how
satisfied are you with your life nowadays?”

As would be expected, people who were in states better
than dead (SBD) had better outcomes to the questions on
perception of life in general, happiness and satisfaction than
people in SWD.
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Discussion

In this study we found that a non-negligible proportion of
a Swedish general population of people 65 years and older
were in states that according to the EQ-5D UK value set
is considered to be worse than dead. We also found that a
large proportion of the persons in SWD according to their
own opinions experienced fair or even good well-being.
These results make it reasonable to question the validity
of the EQ-5D UK value set, at least in an elderly Swedish
population.

In Swedish health economic evaluations, the EQ-5D UK
value set has often been used for retrieving index values
from the EQ-5D. This means that health state valuations
that may not be valid have been used as basis for reim-
bursement decisions in Sweden. So, at least concerning an
elderly Swedish population, previous and future decisions
on reimbursements and resource allocation might be sub-
optimal due to invalid valuations of health states. This fact
disfavors development of functional care of the elderly.
It is therefore important to undertake further research in
order to find valid methods for valuing health states in a
Swedish setting. Whether this is the case also for other
populations in other countries needs to be investigated.

If people were really in states apprehended as worse
than being dead, you would expect that (almost) all of
them should be very unhappy and dissatisfied with their
lives. Interestingly, however, a relatively large part of
those in SWD report that they are not all that unhappy,
dissatisfied or resigned. Ratings were relatively low, but it
is difficult to conclude that most respondents’ health states
were worse than dead.

A reason for comparing the EQ-5D value set with meas-
ures of self-reported general well-being is that in Sweden
experience-based valuations are advocated. So, there has
arguably been a profound discrepancy between guidelines
and practice.

The discrepancies found might to some degree be
explained by country-specific differences between Sweden
and the UK, and the age distribution in our study pop-
ulation. The EQ-5D value set was not specifically vali-
dated for a population as old as ours, 65 years and older,
and it might very well be that the view on quality of life
differs between ages. What is considered severe limita-
tions (e.g. problem walking) for young persons might be
acceptable for old persons. The discrepancies might also
depend on the fact that hypothetical valuations are differ-
ent from experience-based valuations. Differences between
the hypothetical valuations mirrored in the EQ-5D UK
value set, and actual self-reported and self-experienced
life satisfaction probably depend on the fact that people
that are actually in poor health states tend to cope with
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their situation [23-26]. Hence, the EQ-5D UK value set is
based on the anticipations of representatives of the general
population; this approach may reasonably be sensitive to
both knowledge and contextual factors, such as age and
socioeconomic status.

Differences found between women and men, with more
women judged to have very poor quality of life, are in line
with previous research. Despite having a distinct advantage
in survival, women above a certain age are consistently
reported to have poorer quality of life than same-aged men
[27-29]. An Austrian study [30] of people aged 57-95 found
that below the age of 70 years women had better quality
of life than men, but above the age of 70 the opposite was
true. In our study, differences were most profound in the
oldest age group (85+), containing a larger share of women
as more of the men had died. Gender differences in quality
of life above a certain age might be explained by women
having on average poorer socioeconomic status than men. It
might also be explained by the fact that more women were
widowed and living alone. Socioeconomic status, close rela-
tions and social support are important determinants for qual-
ity of life [31, 32].

The fact that a non-negligible proportion of respondents
in our study were found to be in SWD might be explained by
the methods used when creating the EQ-5D UK value set.
The fact that the states valued by respondents when creat-
ing the value set were hypothetical in combination with the
method used for valuing SWD might spur respondents to
value more states than reasonable as SWD. A more recently
proposed method for valuing states worse than dead is the
lead-time trade-off method [10], which mitigates the value
problems of the standard TTO and would probably alter the
EQ-5D UK value set.

Lead-time trade-off was applied in the recently developed
value set for the five level version of EQ-5D (EQ-5D-5L)
[33]. This value set is more in line with what our results sug-
gest, in the sense that only 4.93% of the 3125 possible states
are worse than dead and the most negative value attainable
is — 0.281 (compared to — 0.594 in the EQ-5D-3L value
set) [34].

The discrepancy between hypothetical and experience-
based valuations could be argued not to be a problem as
the choice between hypothetical and experience-based val-
uations builds on a normative stance. It is important, how-
ever, to be aware of the diverse meanings and results of
the two alternative approaches when deciding which one
to use. Our results indicate that the choice of hypothetical
or experience-based valuations of health states might have
a big impact on ICERs resulting from health economic
evaluations. It should be noted that our main aim was to
provide a plain illustration of the experienced well-being
of people reportedly in SWD. For that purpose we com-
pared hypothetical preference values, i.e. the EQ-5D UK

value set based on TTO, with self-reported experience-
based apprehensions of well-being. In order to actually
quantify the differences in quality of life and thereby in
ICERs resulting from hypothetical and experience-based
valuations, a preference-based measurement tool, such as
the TTO, would have to be administered to those expe-
riencing conditions reportedly corresponding to SWD.
Future research could examine this issue, which includes
challenges not least connected to inclusion of people in
presumably very poor health states in such measurement
activities.

Our study population consists of people 65 years and
older in a Swedish setting. Previous research has shown
profound differences in valuations of health states between
countries [35] and our results are not necessarily generalis-
able to other populations in other countries.

There are diverse opinions on who should value health
states, i.e. whether hypothetical or experience-based valu-
ations should be used in health economic evaluations. In
the UK and most other European countries hypothetical
valuations are preferred, while in, for instance, Sweden
experience-based valuations are preferred [36]. Hypotheti-
cal and experience-based valuations of health states have
previously been shown to give rather pronounced differ-
ences in results, for instance, when comparing the EQ-5D
UK value set with the not yet validated Swedish experi-
ence-based value set [37—43]. Experience-based value sets
have been suggested based on its performance compared
to hypothetical value sets, in both generic and disease-
specific settings [44-46].

We found associations showing that persons with poor
quality of life according to the EQ-5D UK value set are
certainly worse-off also according to other measures. This
in some sense validates the EQ-5D UK value set but raises
a concern whether it might be wrongfully calibrated with
respect to level.

Our study has limitations. Our study population is obvi-
ously rather specific, consisting of people 65 years and
older in Sweden, which makes generalisability of our find-
ings uncertain. Our findings consist of plain illustrations of
how people in health states worse than dead according to
the EQ-5D UK value set apprehend their life situation in
terms of non-quantifiable representations of general well-
being. The rather small number of people in SWD in com-
bination with the characteristics of the measures of general
well-being makes any meaningful computation of statisti-
cal correlations impossible. Based on our results, we can-
not comment on the sizes of possible differences between
hypothetical and experience-based valuations of health
states. Therefore, we cannot quantify the magnitude of dif-
ferences in resulting ICERs, merely stating that the choice
of valuation method is probable to have an impact on ICERs
resulting from health economic evaluations.
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Conclusions

Even though negative QALY-weights are not very com-
mon, they constitute a non-negligible part of health states
in a Swedish population 65 years and older. Our findings
indicate that far from all the people in SWD were dissat-
isfied with their lives. Therefore, we find it reasonable to
question the use of the EQ-5D value set, and the inherent
prevalence of states worse than dead, at least in a setting
where experience-based valuations are advocated. The
choice whether to use hypothetical or experience-based
valuations of health states might have a big impact on
ICERs resulting from health economic evaluations.
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