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Abstract

Whose preferences are to be used for cost-
effectiveness analysis? It has been recom-
mended that community preferences for
health states are the most appropriate ones
for use in a reference case analysis. However,
critics maintain that persons are not able
properly to judge a health state if they have
not experienced the condition themselves.
This problem is analyzed here in the frame-
work of Prospect Theory. It can be argued
that the differing reference points of pa-
tients and the general public are responsible
for deviating results. In addition, we argue
that risk attitudes with respect to health-
related quality of life are an indicator of
reference points. If patients and the general
public refer to the same reference point, i.e.,
they have the same risk attitude, the hypo-
thesis is that deviations no longer signifi-
cantly differ. Evaluations of the health condi-
tion of tinnitus by 210 patients and 210 un-
affected persons were compared.The Time
Tradeoff and Standard Gamble methods
were applied to elicit preferences. Risk
attitude was measured with the question of
whether participants would undergo a treat-
ment that could either improve or worsen
their health condition, both with an equal
chance (five possible answers between “in
no case”and”in any case”). Affected persons
indicated significantly higher values for tin-
nitus-related quality of life according to the
Standard Gamble method.The difference
between Time Tradeoff values was less
dramatic but still significant. In addition,
nonaffected persons are more risk-averse
than affected persons. However, differences
in evaluations are not significant considering
single risk groups (e.g., those who answered
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“in no case”). Prospect Theory is a reasonable
framework for considering the question of
whose preferences count.If this result can be
generalized for other diseases as well, it
allows the mathematical combination of
“objective” evaluations by the general public
with the illness experience of patients.These
evaluations should be weighted with
patients' risk attitudes, i.e., community
preferences can be used if they are corrected
for risk attitudes.
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The question of providing necessary or
efficient healthcare is important in to-
day’s context of rising financial pressure
on health care systems. The utilitarian
philosopher Hutcheson argued “that ac-
tion is best which procures the greatest
happiness for the greatest numbers.” In
the view of Hutcheson's fellow utilitari-
an Bentham, any action is right which
increases general happiness. Cost-effec-
tiveness analysis can contribute to max-
imization in the health domain by sim-
ply comparing costs with the outcome of
a medical intervention. Those interven-
tions with the most favorable cost-effec-
tiveness ratio are served first until a giv-
en budget is spent. To properly deter-
mine effectiveness in this ratio, the eval-
uation of health state utilities has recent-
ly gained importance in the literature.

However, there is much debate about
whose utilities should count [6, 7, 25].
Who decides what medical intervention
is really needed? Gold et al. [9] recom-
mend that “community preferences for
health states are the most appropriate
ones for use in a Reference Case analy-
sis”Kaplan [14] supports this, noting
that “preferences should represent the
will of the general public.”

Intuitively, one should expect that
persons affected by a certain health con-
dition are much better prepared to judge
the suffering that it entails. Gold et al.
[9], however, point to the “veil of igno-
rance” in claiming just the opposite of
this. They state that it is most appropri-
ate to aggregate the utilities of the ratio-
nal public because it is blind to its own
self-interest. Hadorn [11] supports this
point of view, believing in a kind of util-
ity-maximizing behavior on the part of
patients, especially when the payer of the
medical bills and receiver of medical
treatment are not identical. Another ar-
gument is that it does not really matter
who one asks as long as any illness is suf-
ficiently explained. Stable utilities allow
the substitution of information for per-
sonal experience [18], i.e., any rational
decision maker can base his or her
judgement on knowledge of a health
condition and come to similar average
evaluations as patients. Some empirical
evidence does support this [2,17,18].
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Fig.1 A Value function according to Prospect Theory. Source: Kahneman und Tversky [13]

On the other hand, many authors
find deviations. This deviation bias gen-
erally favors the affected group [6,16, 20,
21, 22], meaning that the general public
assume a certain health condition to be
more serious than do the patients them-
selves. Personal experience of the illness
does matter under such circumstances
and can influence any priority setting.
They can change the ordinal ranking of
prioritized treatments in league tables
and, depending on the bias, decide
whether one or the other health condi-
tion is more strongly supported by soci-
ety. Looking at this problem in detail,
various authors (e.g., [16, 25]) have con-
tributed these deviations to Prospect
Theory [12]. This theory is also the the-
oretical foundation of the present anal-
ysis.

Prospect Theory

In opposition to normative theories of
decision, the descriptive Prospect Theo-
ry assumes individual reference levels to
exist that severely influence health state
evaluations. If individual health states
are taken as the status quo representing
the reference level, the reason for devia-
tions are threefold: First, depending on
the reference level, a decision maker
codes improvements in health as gains
and deteriorations as losses. Secondly,
value functions are concave in the gain
domain but convex in the loss domain.
Third, the convex part is steeper than the
concave part [12] (see the Fig.1). Hence,
the overall utility function of an unaf-

fected person is more convex than those
of affected persons, who have much
more to gain. This may explain the dif-
fering perceptions of the same health
condition. Healthy persons should judge
a condition much more severely, as
shown in Fig. 2.

This leads to the first hypothesis: On
average, affected persons rate their own
health state less as severe than unaffect-
ed persons do. Lenert et al. [16] have dis-
cussed this solution and tried to gather
evidence in favor of Prospect Theory.
They were only partially successful.
They considered similar sources of evi-
dence as in the general debate of whose
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preferences are to be used and found the
same mixed results. The only point
which they considered to be something
of a verification was the lower rating by
the general public than by patients.

Lenert et al. [16] did not consider
relative curvatures of utility functions.
These are interpreted as risk attitudes.
Convex curves represent risk-seeking
behavior and concave curves risk aver-
sion [15]. What does this mean in the
context of Prospect Theory? Unaffected
persons evaluate any severe health con-
dition on the convex part of their value
function. Assuming a lottery between a
treatment that could leave them either
better off or worse off - with equal prob-
abilities - or staying in the present con-
dition, they should prefer risk seeking
and thus favor treatment. Patients are al-
ready at the reference point. Consider-
ing the same lottery, their probable im-
provement is less than their probable
loss since the loss function is steeper
than the gain function. They should
choose against treatment, indicating risk
averse behavior.

Therefore, the second hypothesis is:
On average, affected persons are more
risk-averse than unaffected persons. The
second hypothesis implies that the risk
posture can be considered as an indica-
tor of the location of the reference point.
Hence, if both hypothesis are influenced
by considerations of Prospect Theory,
the two referred attributes, health-relat-
ed quality of life and risk attitude,

Similar in: Lenert et al. (1999).
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Fig.2 A Impact of Prospect Theory on evaluations: patients and unaffected persons have differing
perceptions of the same health state because they have different reference points. The point

of reference for an affected person lies lower (and more to the left) than that for an unaffected
person. The characteristics of Prospect Theory lead to the typical depicted value curves.

The valuation of a health condition X is different. Similar in: Lenert et al.[16]
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should be correlated. It is argued above
that affected persons evaluate their own
condition as less severe while being risk
averse in contrast to unaffected persons.
Leaving the health-related dichotomy, it
can be hypothesized in general that risk-
averse persons evaluate their own con-
dition as being less severe while risk-
seeking persons consider it more dra-
matic. This is our third hypothesis: Risk
posture correlates with average evalua-
tions.

Finally, assuming that risk attitude
is the main indicator of deviations be-
tween evaluations of affected and unaf-
fected persons, these differences should
diminish if persons with the same risk
attitude are compared independently of
health status, i.e., those with the same
reference point evaluate a given health
condition similarly. This is fourth hy-
pothesis.

Value and utility

In theories about decision making, two
fundamentally different measurement
approaches are generally used to mod-
el preferences. The first, founded on
difference measurement [23], asks for
judgements about strength of prefer-
ence to derive a value function, v [4].
The second approach to decision mak-
ing uses preferences among gambles to
construct a utility function, u [4].
Hence the term “value” describes pref-
erences derived under certainty while
“utility” describes preferences derived
under uncertain conditions [2]. Pros-
pect Theory originally refers to value
functions whereas the evaluation meth-
ods used in this study, namely Standard
Gamble (SG) and Time Tradeoff (TTO),
refer to utility functions for axiomatic
reasons [14].

Reports in the literature have al-
ready analyzed and tried to combine val-
ue and utility (e.g., [4]). Bell and Raiffa
[5] say that “it is well known, of course,
that a utility function is a bona-fide val-
ue function but not the converse.” We
follow this approach because, according
to Bamberg and Coenenberg [3], a utili-
ty function can theoretically be split in-
to a value function and an intrinsic risk
part. Therefore, anything valid for a val-
ue function influences the overall utility
function. A changing curvature of the
value function bends the overall utility
function as well.
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The disease

The health condition which we use in
the comparison is tinnitus. The first
symptom of this condition is common-
ly known as a sound in the head. Its
characteristic feature is described by
Graham [10]: “Tinnitus may be defined
[further] as a sensation of sound for
which there is no source of vibration
outside the individual” The causes of
tinnitus are manifold. Organic damages
can lead to a permanent stimulus. Me-
niere's disease, hearingloss, blockade of
the vertebral column, or metabolic prob-
lems may be the cause. Up to 800 causes
have been adduced to explain tinnitus
[8]. And almost as many treatments as
causes are available. But Graham [10]
states: “Many cases of recovery are enu-
merated, but one wonders if these were
cures or rather the patients’ effort to
bring a stop to the treatment.”

Unaffected participants were in-
formed of the primary symptoms of tin-
nitus. To simulate possible sounds and
volume levels, participants listened to a
recording of sounds produced by a syn-
thesizer and simulating descriptions
provided by affected persons. In addi-
tion, participants were told of possible
secondary symptoms such as sleepless-
ness, ear trouble, depression, concentra-
tion problems, and particularly the in-
ability to cope, since this is a crucial as-
pect of living with the condition [8]. Par-
ticipants were asked to imagine such a
state and think about their own possible
ability to cope. Affected persons were in-
vited to describe their own condition,
i.e., individual sounds and secondary
symptoms. Interview questions were
then put to them.

Health-related quality
of life measures

There are numerous ways to measure
preference-based, health-related quality
of life. One method for evaluating indi-
vidual health perception asks the maxi-
mum number of years that participants
would be willing to sacrifice in order to
free themselves of the symptoms of tin-
nitus [24]. A hypothetical medicine is
described which may have the effect of
freeing the sufferer from symptoms, but
which also affects life expectancy. The

number of years that are to be sacrificed
is progressively increased until the re-
spondent is undecided between taking
the medicine and living with the condi-
tion. The ratio between remaining and
actual life expectancy yields a value be-
tween o and 1 (or normed between o and
100) and defines the individual quality
of life of that health condition. This pro-
cedure is the TTO method.

A similar utility-based method is
the SG [24]: Respondents are asked to
state their indecision point of survival
probability for a hypothetical operation
that would remove any signs of tinnitus.
Starting with 100% survival probability,
figures are successively lowered until the
participant can no longer clearly state
whether he or she would take part or
refuse such operations. The stated prob-
ability determines a point on a scale be-
tween o and 100 that describes the indi-
vidually experienced or imagined qual-
ity of life of the health condition.

TTO and SG have been widely ap-
plied in the literature, and there is con-
siderable concern about whether they ac-
tually measure the same phenomenon
[19]. For example, much debate has sur-
rounded the incorporation of risk in the
method. Considering life years, SG is
thought to include such risks in the ques-
tion while TTO does not. However, our
main concern is not about differences
between measures but the relevance of
the hypotheses on each measure.

On the other hand, TTO and SG deal
with two attributes - length of life and
quality of life, i.e., both take length of life
as the form in which health-related qual-
ity of life is measured. We are concerned
about risk attitudes of persons consid-
ering the second attribute derived from
the hypotheses. While the difference be-
tween TTO and SG could tell us some-
thing about the risk attitude towards the
first attribute, length of life, nothing is
said about the second. To obtain data
about this risk posture we use a corol-
lary provided by Keeney and Raiffa [15]:
“A decision maker who prefers the ex-
pected consequence of any 50-50 lottery
[...] to the lottery itself is risk averse.”
The opposite holds for risk seeking be-
havior. Respondents are asked whether
they are willing to accept an operation
that can either improve or worsen their
health condition, the two having with an
equal probability. Answers as to the in-
tensity of risk aversion or seeking are



Table 1
Demographic characteristics of tinnitus patients and unaffected persons
in our sample
Tinnitus patients (n=210) Tinnitus not affected (n=210)
n % n %
Gender
Male 100 47.6 102 48.6
Female 110 524 108 51.4
Marital status
Married 146 69.5 142 67.6
Single 24 11.4 24 11.4
Widowed 14 6.7 15 7.1
Divorced, separated 26 12.4 29 13.8
Years of school attendance
Less than 10 years of school 109 543 119 56.7
More than 10 years of school 101 45.7 91 433
Occupation
Student 1 0.5 5 24
Worker 17 8.1 18 8.6
Civil servant 10 4.8 10 438
Employee 70 33.3 56 26.7
Self-employed 9 43 14 6.7
Housewife 3 1.4 3 1.4
Pensioner 79 37.6 83 39.5
Unemployed 14 6.7 15 7.1
Other 7 3.3 6 29

given on a five-point rating-scale with
categories: in no case, 1; unlikely, 2; may-
be, 3; likely, 4; in any case, 5. These risk
groups can be considered as an indicator
of the location of the reference point.
In addition, in the questionnaire-
based interview tinnitus patients and un-
affected persons were asked to evaluate
the relationship between life expectancy
and willingness to exchange (expected)
life years for better health. To define indi-
vidual life expectancy all participants
were asked how old they expected to be-
come. The difference between individual
life expectancy and actual age can be de-
fined as remaining life expectancy. This
procedure allows reference point biases
to be avoided considering life years [26].

The analysis

The first and second hypotheses are in-
vestigated by the Mann-Whitney U test,a
nonparametric procedure to compare
mean values of two groups, in our case af-
fected and unaffected persons. The cor-

relation of risk attitude towards quality
of life and mean evaluations in the third
hypothesis is investigated with Spear-
man's p, a nonparametric test of correla-
tion. The fourth hypothesis is also ana-
lyzed by the Mann-Whitney U test. Mean
evaluations of affected and unaffected
persons are compared but this time with-
in the five risk groups that are considered
to determine different reference points.
Returned interview questionnaires were
coded. The data were analyzed using
SPSS software. Numbers not clearly rec-
ognizable were coded as missing values.

Participants

A total of 210 patients were interviewed
between September and December 2000
(110 women, and 100 men; age
16-85 years, mean 54). Patients were met
at four different places in Berlin (21 at
the Tinnitus League, a self-help associa-
tion; 21 at the Heinrich Heine Hospital, a
hospital with a focus on psychosomatic
conditions; 63 at the Ear, Nose, and

Throat Department of Charité Hospital,
the hospital connected to Humboldt
University; and 105 patients of Dr.
Berndt, a leading expert in tinnitus
treatment). In addition, 210 unaffected
persons were interviewed between Octo-
ber 2000 and January 2001 (108 women,
102 men; age 13-81 years, mean 54). Par-
ticipants were met at four different plac-
es in Berlin (46 at Kaiser's Supermarket
in Kreuzberg, 57 at the main railway sta-
tion, 52 at Ring-Center, and 55 at Kauf-
hof Shopping Center in eastern Berlin).
Demographic details of both groups are
presented in Table 1.

Out of 420 participants, 21 persons
responded that they could not answer
the SG question or refused to do so (10
affected, 11 unaffected), and 29 did not
answer to the life expectancy and TTO
question (16 affected, 13 unaffected).
However, only 8 persons did not answer
to the question about operation risks (4
affected, 4 unaffected). One of the par-
ticipants broke off the interview.

Results
The hypotheses

Affected persons indicated substantially
higher values for tinnitus-related quali-
ty of life according to the SG method
(87.93 vs. 80.67). The difference between
TTO values was less dramatic but still
considerable (82.68 vs. 78.02). The
Mann-Whitney U test confirms that
these differences are significant. The as-
ymptotic significance was close to zero,
i.e., the probability of incorrectly assum-
ing a difference although there is none
is very low. The exact figures are 2.7%
probability for TTO scores and less than
0.005% for SG scores. These results are
in accordance with the first hypothesis.

The affected and unaffected groups
answered significantly differently on the
question of a possible operation that
could either improve or deteriorate the
tinnitus condition. The majority of
those with tinnitus would not (42%) or
probably not (15%) be willing to accept
an operation. This is in contrast to unaf-
fected persons, only about 30% of whom
would avoid such an operation if they
had to face tinnitus (Fig. 3). The Mann-
Whitney U test confirmed the statistical
significance of this finding. The asymp-
totic significance was close to zero, i.e.,
the probability of incorrectly assuming a
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difference although there is none, was
less than 0.005. These results are also in
accordance with the second hypothesis.

The next question is whether risk
attitudes and mean evaluations are cor-
related. Using SG as an example, Fig. 4
shows that the more risk-averse persons,
regardless of whether affected or unaf-
fected, have higher mean scores
(P<0.005, Spearman’s p). This was the
case with both SG and TTO. This con-
firms the third hypothesis: The more
willing persons are to accept risks, the
lower is their evaluation of tinnitus.

However, within risk groups differ-
ences were seldom significant. Scores of
tinnitus patients were not consistently
higher than those of the unaffected
group. For example, patients who said
that they would “in no case” take part in
an operation, evaluated tinnitus on av-
erage almost identically as the unaffect-
ed group (Fig. 4),as in other risk groups
as well. Differences were not significant
(P>0.05) on either measure (Table 2).

Even at the significance level of
10%, differences between patients and
unaffected persons were statistically sig-
nificant only in one group (SG-maybe).
Although no proof is possible that eval-
uations are equal in general, the result is
seen to support the fourth hypothesis:
Considering the same reference level
(the same risk attitude), the two groups
come to similar evaluations.

Conclusion

This analysis demonstrates that decision
processes in the evaluation of a health
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state are consistent with predictions of
Prospect Theory. Given the confirmation
of the first three hypotheses, we are left
in an uneasy situation. A recommenda-
tion for the use of evaluation scores of
unaffected persons does not appear jus-
tified. It does matter who is asked. This
has been confirmed many times in the
past. However, our analysis does not sup-
port the implication that unaffected per-
sons cannot be involved in health care
decision making. The difference is that
unaffected persons are indeed able to
judge properly but not all are able to an-
ticipate the shift in reference point, obvi-
ously caused by the disease. Persons
must anticipate the “right” reference
point to evaluate a certain health state
correctly. If this finding can be con-

firmed for other illnesses as well, it is
possible generally to correct for this bias.
A decision maker who wants to combine
evaluations of the general public and the
experience of affected persons can use
scores of the first group and weight them
with the risk attitude of the second.

Mathematically speaking:
5
2 SGix xRjp =BSGyy
=1
as Eq.1in the case of the SG method and

S TTO, xRy = 0TTO,
i=1
as Eq. 2 in the case of the TT method,
where i=number of risk class, SG=Stan-
dard Gamble evaluation values,
TTO=Time Tradeoff evaluation values,
N=unaffected, B=affected, R=percent-
age of affected persons in risk class i (see
Fig. 3). How these formulas can be used
is demonstrated in the following exam-
ple: Table 3 shows mean evaluations for
single risk classes:

Applying Egs. 1 and 2 leads to the
following average scores:

» SG:
42.2%x96.064+14.6%x91.72+26.7%x
80.55+8.7%x74.12+7.8%x67.45=87.14

» TTO:
42.2%x%85.084+14.6%x84.40+26.7%x
77.43+8.7%x71.59+7.8%x%73.50=80.86

which are much closer to the values of
affected persons than the unweighted
(mean) values in Table 3. Resulting val-
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Table 2

Significance of differences according to the Mann-Whitney
U test for sample means of affected and unaffected persons

Risk group Standard Gamble Time Tradeoff
In no case 0.630 0.425
Unlikely 0.133 0.856
Maybe 0.060 0.419
Likely 0.882 0.704
In any case 0.656 0.630

ues lie within the 95% confidence inter-
val for SG scores (between 85.87 and
90.48) and the 95% confidence interval
for TTO scores (between 80.01 and
85.87).

Discussion

This analysis is based on utility theory
with its compelling advantage of simplic-
ity. Preferences are simply aggregated by
adding individual scores. Arrow argued
in 1951 that inconsistencies can occur,
and the measurement of cardinal prefer-
ences might not even be possible [1].
Furthermore, before this procedure
can be applied in a broader framework,
the relationship between individual ref-
erence points, risk attitudes, and evalua-
tion of health state utilities must first be

Table 3
Mean evaluations of single risk
groups

Health status

Affected Unaffected

Standard Gamble

In no case 95.27 96.06
Unlikely 89.80 91.72
Maybe 86.82  80.55
Likely 7533 74.12
In any case 63.13 67.45
Mean 87.93 80.67
Time Tradeoff

In no case 86.30 85.08
Unlikely 86.13 84.40
Maybe 81.35 77.43
Likely 75.57 71.59
In any case 70.05 73.50
Mean 82.68 78.02

shown for other diseases. If this relation-
ship can be confirmed, present league
tables in the health domain are ques-
tionable at best. These league tables are
meant to rank medical interventions ac-
cording to costs and effectiveness. How-
ever, ordinal rankings are severely bi-
ased when effectiveness measures refer
to “wrong” reference points and hence
over- or underestimate the true underly-
ing impact of a medical intervention.

In addition, our analysis depends
on several “if’s,” and although the results
seem structurally valid since all theoret-
ically derived hypotheses were con-
firmed, it is open to debate whether
these results indeed prove what they
seem to. Two questions appear to be re-
lated which deal with almost identical
subjects, namely risky operations. It
seems to be a straightforward assump-
tion that persons with lower scores for
certain health states risk more to im-
prove their condition.

However, correlations were con-
firmed on items in which such connec-
tions were not expected, for example, in
the case of the TTO measure. In addi-
tion, it is astonishing that the relation-
ship between evaluations of health states
and risk attitudes towards health-related
quality of life have been neglected in the
past. We therefore hope to contribute to
establishing better instruments to cover
more aspects of quality of life.

The last question is what causes
shifts in reference levels. Kahneman und
Tversky [14] proposed such a theory in
case there is a shift. They later suggested
that rapid adaptation might induce such
a shift. For future analysis this may also
be a crucial point for better understand-
ing evaluations in a cost-effectiveness
framework.
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