Unstable Preferences:

A Shift in Valuation or an Effect of the
Elicitation Procedure?

SYLVIA J. T. JANSEN, MA, ANNE M. STIGGELBOUT, PhD,

PETER P. WAKKER, PhD, MARIANNE A. NOOIJ, MD,
EVERT M. NOORDIJK, MD, PhD, JOB KIEVIT, MD, PhD

Objective. Many studies suggest that impaired health states are valued more positively
when experienced than when hypothetical. This study investigated to what extent this
discrepancy occurs and examined four possible explanations: non-corresponding de-
scription of the hypothetical health state, new understanding due to experience with
the health state, valuation shift due to a new status quo, and instability of preference.
Patients and methods. Fifty-five breast cancer patients evaluated their actually expe-
rienced health state, a radiotherapy scenario, and a chemotherapy control scenario
before, during, and after postoperative radiotherapy. Utilities were elicited by means
of a visual analog scale (VAS), a chained time tradeoff (TTO), and a chained standard
gamble (SG). Resuits. The discrepancy was found for all methods and was statistically
significant for the TTO (predicted utilities: 0.89, actual utilities: 0.92, p = 0.05). During
radiotherapy, significant differences (p = 0.01) were found between the utilities for the
radiotherapy scenario and the actual health state by means of the VAS and the SG,
suggesting non-corresponding description as an explanation. The utilities of the radio-
therapy scenario and the chemotherapy control scenario remained stable over time,
and thus new understanding, valuation shift, and instability could be ruled out as ex-
planations. Conclusion. Utilities obtained through hypothetical scenarios may not be
valid predictors of the value judgments of actually experienced health states. The dis-
crepancy in this study seems to have been due to differences between the situations
in question (non-corresponding descriptions). Key words: stability; utility assessment;
standard gamble; time tradeoff; breast cancer; chemotherapy; radiotherapy. (Med

Decis Making 2000;20:62-71)

Utility assessment is an integral part of cost—utility
analyses and decision analyses. A central issue in
utility measurement is whether utilities are stable,
and thus are the same when measured at different
time points. If utilities are stable, then measure-
ments taken at any specific time point can be used
to assess quality-adjusted life expectancy. If utilities
are not stable, then the question arises which utili-
ties are appropriate: those of patients imagining an
outcome, those of patients who have experienced
the outcome in the past, or those of patients who
are actually experiencing the outcome.’” More in-
sight into the stability of utilities is also important
for informing patients about possible future shifts in
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their evaluations.’

Studies that have assessed utilities repeatedly have
shown conflicting results. In some groups unstable
utilities are found: cancer patients during radio-
therapy,’ breast cancer patients treated with adju-
vant chemotherapy,’ pregnant women,® and patients
treated for rheumatoid arthritis.® In other groups,
utilities remained fairly stable: patients receiving he-
modialysis,” patients with laryngeal cancer under-
going radiotherapy,® patients undergoing chemo-
therapy for cancer, and survivors of myocardial
infarction.™

Several studies of the latter group have concluded
that patients’ utilities remained stable despite
changes in the patients’ own clinical states.* "' One
explanation is a lack of sensitivity of the assessment
techniques.’” Further, a change in preferences may
not occur until a later phase in the treatment,” or
may occur only when the expected side effects of
the considered treatment are severe enough to alter
preferences.” Llewellyn-Thomas et al’ observed
that patients in the severe-outcome group assigned
higher evaluative scores to the severe-outcome sce-
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nario when in that health state than before. The pa-
tients in the mild- and moderate-outcome groups
did not change their evaluations. Finally, another ex-
planation for stable utilities may be that preferences
that are insensitive to changes in clinical status
might be “trait” measures; contrary to “state” mea-
sures that are unstable.®

Unstable utilities may be explained by new under-
standing due to experience with the health state.
Some studies have shown that patients in a specific
health state assigned higher utilities to that health-
state scenario than did other groups of respondents
not in that health state.”**** Boyd et al.' suggest that
the differences they found between patient groups
may be explained by the direct knowledge of what
life is like with the condition under concern. They
suggest that patients may become accustomed to a
treatment that they before regarded as highly un-
desirable. Another explanation for unstable utilities
may be that predicted utilities for medical outcomes
are inaccurate because people experience difficul-
ties in envisioning unfamiliar situations and because
they do not know how they will adapt to the situa-
tion.”** Yet another cause for instability may be
nonconstant discounting.’ Values obtained immedi-
ately before some event may not represent the long-
term values of patients. Finally, instabilities may be
found because utilities that are measured after the
event or the treatment (retrospective utilities) may
be distorted. Patients tend to remember in particu-
lar the most intense and the last experience of the
episode (peak-end rule), and pay little attention to
the duration of the situation."* ™"

To explain the possible discrepancies between hy-
pothetical and actual evaluations, research into pref-
erences elicited before, during, and after some other
event that can cause changes in preferences is war-
ranted. The purpose of our study is to determine
whether breast cancer patients’ hypothetical evalu-
ations of radiotherapy (predicted utilities) change
when they later experience that treatment (actual
utilities), and if so, how this discrepancy can be
explained. Our study design resembles that of
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Llewellyn-Thomas et al.,’ in which three scenarios
of varying severity of side effects of radiotherapy
were evaluated at the beginning and at the end of
treatment. At the end of the therapy the patients
were asked to indicate the scenario that best de-
scribed their own health. Our study differed from
that and other studies in that we elicited the utility
of radiotherapy by using both a hypothetical radio-
therapy scenario and the patients’ own experienced
health states, at three points in time: before radio-
therapy (T,), during radiotherapy (T,), and after ra-
diotherapy (T,). Furthermore, a control chemother-
apy scenario was evaluated. We investigated whether
there was a discrepancy between a hypothetical sce-
nario, evaluated before the radiotherapy, and the ac-
tually experienced health state, evaluated during ra-
diotherapy (figure 1a). When a discrepancy is found,
our design enables us to investigate whether it can
be explained by (one of) the following four expla-
nations, illustrated by figures 1b to 1e.

Non-corresponding description. A difference be-
tween the hypothetical radiotherapy scenario and
the actual experience with the treatment. The pa-
tient might find that the hypothetical situation does
not exactly describe what she experiences during
treatment. Thus, the scenario description is non-
corresponding. This would be implied by a differ-
ence between the hypothetical situation and the ac-
tual situation evaluated during radiotherapy, while
the evaluation of the radiotherapy scenario between
T, and T, would remain stable (figure 1b).

New understanding. A change in information
about the situation, caused by the experience with
the treatment. During the radiotherapy, the patient
has learned better what radiotherapy entails. Even
though the description provided in the scenario is
accurate, the way in which the patient values it is
different, for instance, because she has learnt to
adapt.! Thus, the scenario description is adequate,
but the valuation changes over time. This explana-
tion would be implied by a higher evaluation of the
hypothetical radiotherapy scenario at T, than at T,
while the evaluation of the chemotherapy control
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scenario would remain stable (figure 1c¢).

Valuation shift. A change in the valuation of a sit-
uation, caused by a change in the status quo, i.e,
the actually experienced health state. A poorer ac-
tual health state may result in higher valuations of
other hypothetical health states (‘'valuation shift”’)."”
In our study, this would be implied by higher eval-
uations of the radiotherapy and the chemotherapy
control scenarios at T, concomitant with lower eval-
uations of the actually experienced health state at T,
than at T, (figure 1d).

Instability. A change due to other patient- or dis-
ease-related factors, such as random fluctuations,
test effects, or time per se. This would be implied
by a change in the evaluation of the control che-
motherapy scenario (figure 1e).

In summary, we investigated whether discrepan-
cies would occur between predicted and actual util-
ities, and if so, whether these discrepancies could
be explained by: non-corresponding description of
the hypothetical health state, new understanding
due to experience with the health state, valuation
shift due to a new status quo, or instability of pref-
erence. The latter three explanations have been dis-
cussed in the literature, the first, non-corresponding
description, has not. To our knowledge, no design
has been used before that could detect it.

Methods

PATIENTS

The subjects were 70 patients diagnosed as having
early-stage breast cancer and referred to the de-
partment of radiotherapy of the Leiden University
Medical Center for a five-to-seven-week course of
radiotherapy after lumpectomy or mastectomy. Ex-
clusion criteria were: prior experience with radio-
therapy or chemotherapy, a diagnosis of ductal
carcinoma in situ, metastatic disease, poor under-
standing of the Dutch language, and chemotherapy
as part of the treatment plan.

The study was introduced to the patients during
their first meeting with the radiation oncologist. Just
before or shortly after their second meeting with the
radiation oncologist but before the start of the treat-
ment, the patients were asked to participate by one
of three interviewers.

STUDY PROCEDURES

The scenario descriptions for postoperative radio-
therapy and adjuvant chemotherapy were developed
on the basis of the literature and of the experiences
of medical oncologists, radiation oncologists, and
patients. Each scenario contained statements re-
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garding the levels of physical, psychological, and so-
cial functioning associated with the health state. Be-
fore presenting the description of the actually
experienced health state, the patients were asked
about their actually experienced health during the
preceding week, with explicit reference that health
encompasses a physical as well as a psychological
and a social dimension. Responses were written
down. Each time the scenario was used to elicit util-
ities, it was emphasized that the patients’ actually
experienced health state, thus how they had felt dur-
ing the preceding week, was the subject under con-
cern. The scenario description was used as a re-
minder only to stimulate the patients to evaluate
their health on all three dimensions. Descriptions of
the scenarios are given in the appendix.

Utilities for temporary health states were mea-
sured by means of a visual analog scale (VAS) an-
chored by death (0) and perfect health (1), a chained
time tradeoff (TTO), and a chained standard gamble
(SG), with death (0) and good health (1) as extremes.
The choice of the chained methods, introduced by
Torrance,” was based on the temporary nature of
the health states to be evaluated, radiotherapy and
chemotherapy. With the chained methods, the tem-
porary health states to be evaluated are weighed not
directly against good health and death, but indirectly
with the aid of an anchor health-state scenario. The
use of the chained procedure requires an anchor
health-state scenario that can be evaluated either as
a temporary health state, in the first stage of the
procedure, or as a chronic health state, in the sec-
ond stage of the procedure. We opted for a hypo-
thetical ‘“hospitalization, caused by a serious acci-
dent,”’ because this situation is one that we felt most
patients had probably not experienced but could
imagine. We did not use an anchor health-state sce-
nario based on breast cancer, for example meta-
static disease, because we considered this too
threatening for the patients. To avoid confusion, we
decided on a period of six months for all hypothet-
ical scenarios (hospitalization, chemotherapy, radio-
therapy) and for the actual health-state scenario.
Applied to the radiotherapy scenario, this results in
a six-week radiotherapy treatment followed by four
and a half months of possible side effects. The qual-
ity of life in the periods following the temporary
health states had to be the same for all health states.
To be realistic, this had to include a prior diagnosis
of breast cancer. Therefore, all temporary health
states (including good health) comprised surgery for
breast cancer in the past, no requirement for fur-
ther treatment, and a good quality of life.

Using the study design, by means of the chained
TTO, the patient first chooses between six months
(time t) in the temporary health state to be evaluated
(e.g., radiotherapy scenario: Q) versus six months
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(time x) in the anchor health state (hospitalization
scenario: A), both followed by good health for the
rest of the patient’s life. If the patient prefers the
radiotherapy scenario, the time in the anchor health
state (time x) is shortened using a ping-pong ap-
proach until the patient expresses no preference for
either of the two alternatives. At this point the re-
quired preference value for the temporary health
state is

ho=1- 11— h)xt

where h is the utility and good health has utility 1."

In the second step of the procedure, the anchor
health state is presented as a short-term (three
months) chronic health state, followed by death, and
is measured by the conventional TTO method. The
patient first chooses between three months (time t)
in the anchor health state (A) versus six weeks (time
y) in perfect health, both followed by sudden and
painless death. If the patient prefers perfect health
(the anchor health state), the time in perfect health
(time y) is shortened (prolonged) until the patient
expresses no preference for either of the two alter-
natives. At this point the required preference value
for the anchor health state is"®

h, =yt
Finally, we get
ho=1-01 - yt-xt

We chose to use the same short-term (three
months) time period in the anchor health state for
all patients for reasons of comparability of the an-
chor health-state utilities. This value is the midpoint
of the range of the patients’ indifference points in
the first step of the procedure. The imputation of
the anchor health-state utilities in the calculation of
the utilities for the health state to be evaluated re-
quires that its utilities, measured in one context with
one time duration, can be used in other contexts.
Formally, this assumption is based on ‘‘utility inde-
pendence’’ of the health quality of the anchor health
state from life duration (health quality is indepen-
dent of the duration it is combined with), as well as
“separability of preference’” over disjoint time inter-
vals (the contribution of the anchor health-state time
interval to the overall QALYs is independent of what
came before or what comes after). A major improve-
ment of the chained methods is that “utility inde-
pendence” and “separability’’ are required only for
the anchor health state, which is especially selected
to serve this purpose. In conventional QALY mea-
surements, these requirements have to be imposed
on all health states. Moreover, we expect that pos-
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sible violations of these assumptions will occur sim-
ilarly for all health states and will thus not jeopard-
ize our study results.

By means of the chained SG, the patient chooses
between a certainty of six months in the temporary
health state to be evaluated (e.g., radiotherapy: Q)
and a gamble with a 50% chance of good health for
six months and a 50% chance of the anchor health
state (hospitalization: A) for six months. All health
states are followed by good health for the rest of the
patient’s life. Depending on the stated preference,
the chances of good health (p) and of the anchor
health state (1 — p) are varied until the indifference
point is reached. At this point the required utility for
the temporary health state is

h,=p+ (1 - pl-h,

where h is the utility."

In the second step of the procedure, the anchor
health state is presented as a short-term chronic
health state and evaluated using the conventional SG
method. The length of the anchor health state was
set to six months, the duration of all temporary
health states, and compared with good health and
death. The patient first chooses between a certainty
of six months in the anchor health state (A) and a
gamble with a 50% chance of good health for six
months and a 50% chance of death within one week.
All health states are followed by sudden and painless
death. Depending on the stated preference, the
chances of good health (q) and of the anchor health
state (1 — q) are varied until the indifference point
is reached. The utility of the anchor health state is"

h,=q
Finally, we get
h,=p+ 1 —-plq

The imputation of the utility of the anchor health
state in the calculation of the utility for the health
state to be evaluated is again based on the assump-
tion of “separability of preference,” as for the
chained TTO measurement.

The patients were interviewed three times: shortly
before radiotherapy (T,), during the final week of
radiotherapy (T,), and two months after radiother-
apy (T,). For answering the research question it is
sufficient to compare the evaluations obtained at T,
and T,. The measurements at T, were added be-
cause they offer information about retrospective
utilities and give more insight into the (in)stability of
utilities.

At T,, data were collected regarding the date of
diagnosis, type of breast surgery, and demographics.
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At all measurement points, utilities were elicited for
the patients’ actually experienced health states, a ra-
diotherapy scenario, a chemotherapy scenario, and
the anchor health-state scenario. To control for an
order effect, half of the patients rated their actually
experienced health states first, followed by the ra-
diotherapy scenario; the other half rated the radio-
therapy scenario first. By receiving explicit clues (di-
mensions) in a hypothetical scenario, patients might
be triggered to pay more attention to these dimen-
sions when subsequently valuing their actually ex-
perienced health states. On the other hand, by let-
ting the evaluation of the scenario follow the
evaluation of the actually experienced health state,
patients might be triggered more strongly by the di-
mensions in the scenario that are similar to their
experience. The chemotherapy scenario was always
rated last. At T, and T,, evaluations of the four sit-
uations were collected in the same order as at T,.
For T, the last week of treatment was chosen by the
fact that the effects of radiotherapy tend to peak to-
wards the end of therapy. As the patients were asked
to rate both their actually experienced health states
and the radiotherapy scenario, a distinction could
be made between the evaluations of these two situ-
ations.

ANALYSES

The means and standard deviations of the utilities
were calculated. The chemotherapy scenario was
analyzed only for those patients who did not prefer
the anchor health-state scenario (the lower anchor)
to the chemotherapy scenario. Torrance'® uses the
worst health state as the anchor health state in the
chained methods. We preferred, however, to use the
same anchor health state for all patients.

To study whether there was an order effect at T,
(actually experienced health state evaluated first or
radiotherapy scenario first), we used independent-
samples t-tests. To examine whether there were sta-
tistically significant differences between the pre-
dicted utilities (the radiotherapy scenario evaluated
at T,) and the actual utilities (the actually experi-
enced health states at T,), thus the intended dis-
crepancy, pairwise t-tests were used. The possible
explanations for the discrepancy were analyzed, us-
ing pairwise t-tests, in the following way:

Non-corresponding description. Differences be-
tween the utilities for the actually experienced
health state and for the radiotherapy scenario, both
elicited at T, (during radiotherapy), were analyzed.
Changes in the utilities of the radiotherapy scenario
between T, and T, were assessed. The explanation
is supported if there are differences at T, between
the utilities for the actually experienced health state
and the radiotherapy scenario whereas the utilities

MEDICAL DECISION MAKING

for the radiotherapy scenario remain stable over
time.

New understanding. Changes in the utilities for the
radiotherapy scenario and for the chemotherapy
scenario between T, and T, were tested. The expla-
nation is supported if the utilities for the chemo-
therapy scenario remain stable whereas the utilities
for the radiotherapy scenario show higher values at
T, than at T,.

Valuation shift. The stability of the utilities for the

Table 1 e Accrual and Participation of Early-stage Breast
Cancer Patients in the Study

Eligible early-stage breast cancer patients
entering radiotherapy 109

Declining participation 39 (36%)
First interview 70
Dropout during interview 2 (3%)
Refusal to participate in second interview 10 (14%)
Second interview 58
Dropout during interview 0o —
Refusal to participate in third interview 2 (3%)
Other primary carcinoma 1 (2%)
Third interview 55
Dropout during interview 0 —

Table 2 e Demographics and Clinical Characteristics of the
Early-stage Breast Cancer Patients (n = 55)

Age

Median 57 years

Range 33-82 years
Time from diagnosis to first interview

0 to 1 month 0o —

1 to 2 months 30 (55%)

2 to 3 months 14 (25%)

3 to 4 months 6 (11%)

>4 months 5 (9%)
Prior therapy

Lumpectomy 49 (89%)

Modified radical mastectomy 6 (11%)
Marital status

Married/living together 44 (80%)

Widowed 7 (13%)

Single 1 (2%)

Divorced 3 (5%)
Education

<10 years 27 (49%)

10-15 years 24 (44%)

>15 years 4 (7%)
Occupational status

Full-time employment 1 (2%)

Part-time employment 21 (38%)

Housewife 33 (60%)
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Table 3 e Utilities for Temporary Health State (Scenarios) Elicited from Early-stage Breast Cancer Patients (n = 55) by Means of
a Visual Analog Scale, a Chained Time Tradeoff, and a Chained Standard Gamble*

T, T, AT, /T, p-value Ts p-value
No. Mean (SD) Mean (SD) Mean (SD) AT /T, Mean (SD) AT /TL/T,

Visual analog scale

Actual health state 55 0.81 (0.12) 0.79 (0.14) 0.02 (0.12) 0.17 0.81 (0.13) 0.37

Radiotherapy scenario 55 0.75 (0.13) 0.73% (0.15) 0.02 (0.17) 0.46 0.73 (0.15) 0.67

Chemotherapy scenario 53 0.53 (0.18) 0.49 (0.16) 0.05 (0.18) 0.07 0.51 (0.16) 0.15
Time tradeoff

Actual health state 54 0.94 (0.12) 0.92 (0.10) 0.02 (0.11) 0.29 0.97 (0.08) 0.02

Radiotherapy scenario 54 0.89 (0.13) 0.91 (0.13) —0.02 (0.17) 0.31 0.90 (0.17) 0.60

Chemotherapy scenario 25 0.75 (0.24) 0.75 (0.25) 0.00 (0.22) 0.97 0.76 (0.26) 0.93

Anchor health state 52 0.08 (0.14) 0.09 (0.15) —0.01 (0.18) 0.59 0.08 (0.13) 0.68
Standard gamble

Actual health state 51 0.94 (0.11) 0.91 (0.19) 0.03 (0.21) 0.30 0.91 (0.20) 0.53

Radiotherapy scenario 51 0.88 (0.19) 0.86t (0.18) 0.02 (0.27) 0.64 0.88 (0.24) 0.86

Chemotherapy scenario 36 0.68 (0.28) 0.75 (0.25) —0.07 (0.36) 0.24 0.71 (0.28) 0.50

Anchor health state 51 0.27 (0.34) 0.22 (0.24) 0.06 (0.32) 0.19 0.22 (0.29) 0.46

*T, = before radiotherapy, T, = during radiotherapy; T, = after radiotherapy. Stability was studied by pairwise t-tests (AT,/T,) and analysis of variance

for repeated measures (AT, /T,/T3).

+Significant difference (p < 0.01) between the actually experienced health state and the radiotherapy scenario.

actually experienced health state, the radiotherapy
scenario, and the chemotherapy control scenario
between T, and T, was tested. The explanation is
supported if the utilities for the radiotherapy and the
chemotherapy scenario are higher at T, than at T,,
concomitant to lower utilities for the actually expe-
rienced health state at T, than at T,.

Instability. The stability of the utilities for the che-
motherapy control scenario between T, and T, was
analyzed. This explanation is supported if the utili-
ties for the chemotherapy control scenario change
over time.

The mean utilities that were evaluated at T, (two
months after radiotherapy) are presented. Stability
over the three measurement points was analyzed by
analysis of variance for repeated measures.

Results

CHARACTERISTICS OF THE PATIENTS

The accrual and the participation of the patients
are shown in table 1. Of the 109 eligible patients, 70
patients (64%) participated in the first interview, and
55 of them (79%) completed all three interviews.
Characteristics of these 55 patients are given in table
2. The patients were 33 to 82 years old, and the me-
dian age was 57. The median time from diagnosis
to first interview was between one and two months.
Forty-nine patients (89%) had had a lumpectomy and
six, a modified radical mastectomy. The majority of
patients (80%) were married or were living together
with a partner. Half of the patients (49%) had less
than ten years of education. The majority (60%) were

housewives. Most interviews (90%) were conducted
at the patients’ home. The 15 patients who did not
complete all interviews did not differ significantly in
these characteristics. The main reasons for not
completing the study were: physical problems (33%),
psychological problems (53%), and other problems
(13%). The mean utilities at T, for these patients were
not significantly different from the mean utilities cal-
culated for the other patients.

Forty-eight patients (87%) received a seven-week
radiotherapy protocol (33 sessions) and seven pa-
tients, a five-week radiotherapy protocol (2025 ses-
sions). On average, the first interview took place one
day before the start of radiotherapy (range: five days
before to one day after). Five patients were inter-
viewed between the first and second days of treat-
ment, because there was no possibility to interview
them before the first day of treatment. The second
interview was, on average, on the 27th day of treat-
ment for the patients with a seven-week course and
on the 22nd day of treatment for the patients with a
five-week course. On average, the third interview
took place on the 59th day after radiotherapy.

THE STABILITY OF UTILITIES

Neither for the actually experienced health state
nor for the radiotherapy scenario were order effects
found at T,. This means that the patients (n = 29)
who evaluated their actually experienced health
states first did not show statistically significant dif-
ferences in their evaluations from the patients (n =
26) who evaluated the radiotherapy scenario first.
The groups were therefore pooled.

In table 3, means and standard deviations of the

Downloaded from http://mdm.sagepub.com at Erasmus Univ Rotterdam on March 16, 2007 o
© 2000 Society for Medical Decision Making. All rights reserved. Not for commercial use or unauthorized distribution.


http://mdm.sagepub.com

68 e Jansen, Stiggelbout, Wakker, Nooij, Noordijk, Kievit

MEDICAL DECISION MAKING

Table 4 e Utilities for the Hypothetical Radiotherapy Scenario Evaluated before Radiotherapy and the Actually Experienced
Health State during Radiotherapy in Early-stage Breast Cancer Patients (n = 55) by Means of a Visual Analog
Scale, a Chained Time Tradeoff, and a Chained Standard Gamble*

T, T AT, /T, p-value
No. Mean (SD) Mean (SD) Mean (SD) AT, /T,
Visual analog scale
Radiotherapy before versus actual experience 55 0.75 (0.13) 0.79 (0.14) —0.04 (0.16) 0.07
Time tradeoff
Radiotherapy before versus actual experience 54 0.89 (0.14) 0.92 (0.10) —0.04 (0.14) 0.04
Standard gamble
Radiotherapy before versus actual experience 51 0.88 (0.19) 0.91 (0.18) —0.03 (0.27) 0.45

*T, = before radiotherapy; T. = during radiotherapy. Stability was studied by pairwise t-tests (AT,/T,).

utilities are presented, as well as mean difference
scores between T, and T,, their standard deviations,
and the p-values for the paired t-test between T, and
T,. The last two columns show the mean utilities at
T, and the p-values for the analysis of variance for
repeated measures between T,, T,, and T;.

To study whether there are differences between
utilities for a prior hypothetical scenario and an ac-
tually experienced health state (the discrepancy), we
compared the utilities for the radiotherapy scenario
at T, (before treatment) with the actually experi-
enced health states at T, (during treatment) (table 4).
For all three methods, utilities are higher once the
state is experienced. By means of pairwise t-tests, a
significant difference was found for the TTO [p =
0.04, 95% CI = (—0.08, —0.01)]. For the VAS the dif-
ference is marginally significant [p = 0.07, 95% CI =
(—0.08, 0.01)]. Thus, the expected discrepancy was
observed. Next, we report the results of testing the
various proposed explanations (see figures 2a to 2c
and the explanations above).

Non-corresponding description. At T, (during ra-
diotherapy) we studied whether the radiotherapy
scenario was evaluated differently from the patients’
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FIGURE 2. Evaluations of (scenarios of) health states before (T))

and during (T,) radiotherapy in early-stage breast cancer patients
(n = 55).

actually experienced health states. All methods
showed higher evaluations for the actually experi-
enced health states. The differences were statisti-
cally significant for the VAS [p = 0.01, 95% CI = (0.02,
0.09)] and the SG [p = 0.01, 95% CI = (0.01, 0.08)],
but not for the TTO [p = 0.34, 95% CI = (—0.02,
0.05)]. The evaluation of the radiotherapy scenario
remained stable between T, and T,. These results
suggest that our description of radiotherapy did not
fully correspond to the experience of the patients
during the treatment.

New understanding. The evaluations of the radio-
therapy scenario do not show statistically significant
changes between T, and T,, and thus the radiother-
apy scenario is not evaluated more positively when
experienced than when hypothetical. Hence new
understanding does not seem to explain the data.
The utilities for the chemotherapy control scenario
remained stable between T, and T,. Notice that the
TTO and the SG chemotherapy utilities were based
on 25 and 36 patients, respectively.*

Valuation shift. The actually experienced health
states showed lower mean evaluations at T, than at
T, for all methods, although the changes are not
statistically significant. These lower evaluations
seem natural, because the patients’ actually experi-
enced health states did change over time (they were
treated with radiotherapy). The evaluations of the
radiotherapy scenario and the chemotherapy con-
trol scenario do not show statistically significant in-
stabilities. Despite a deterioration in the evaluations
of the actually experienced health states during ra-
diotherapy, a “valuation shift” " did not seem to oc-
cur, because the evaluations of the other health-

*The chemotherapy scenario was analyzed for only those pa-
tients who did not prefer the anchor health-state scenario to the
chemotherapy scenario. Preceding this study, the chained meth-
ods had been pilot tested with ten early-stage breast cancer pa-
tients. The chemotherapy scenario was preferred to the anchor
health state by almost all patients (90% for TTO and $G), and
thus seemed to be an acceptable anchor.
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state scenarios remained fairly stable over time. A
“valuation shift” would result in higher evaluations
of the other health-state scenarios. The phenome-
non of valuation shift has been described in the lit-
erature for cross-sectional data, i.e., patients in poor
health give higher valuations of hypothetical states
than do patients in good health. But this may not
necessarily imply that a small change in health state
over a short period of time will result in such a shift.
Indeed, Dolan" has suggested that time is needed
for the patient to adapt. Besides, it may apply to pa-
tients with a severely impaired quality of life only.

Instability. The evaluations of the chemotherapy
control scenario do not show statistically significant
instabilities with all three methods. These findings
suggest that other patient- or disease-related factors
did not play a major part in the elicitation of the
utilities. It is not likely that the stability of prefer-
ences for the treatment scenarios as seen in our
study is caused by the patients’ recollections of their
previous answers, because of the relatively long pe-
riods of time between the three measurement
points, namely six weeks between T, and T, and two
months between T, and T,.

In the last column of table 3, the utilities obtained
two months after radiotherapy are shown. The ac-
tually experienced health states show lower mean
evaluations at T, than at T, and higher mean eval-
uations at T, than at T,. This trend is statistically
significant for the TTO (p = 0.02), which is mainly
due to an increase in the utility for the actually ex-
perienced health state between T, and T; [p = 0.01,
95% CI = (—0.08, —0.01)]. The evaluations of the ra-
diotherapy scenario, the chemotherapy scenario,
and the anchor health-state scenario do not show
statistically significant instabilities.

Discussion

It has often been suggested that health states may
be evaluated more positively when they are experi-
enced than when they are imagined."*'****® Qur re-
sults support these suggestions. For all methods, the
actual experience was evaluated higher than the
predicted utilities. The TTO showed a statistically
significant difference. It is, however, not clear from
the literature what causes this discrepancy. In our
investigation, the discrepancy did not seem to be
caused by a global change in preferences over time
(new understanding}, given the stability of the radio-
therapy scenario utilities, or by a change in the ac-
tually experienced health state of patients, given the
absence of a “valuation shift” effect. Other patient-
or disease-related factors (instability) also do not
seem to have played a major part, because of the
stability of the chemotherapy scenario utilities. The
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most likely explanation for the observed difference
seems to be that the description of the radiotherapy
treatment did not fully correspond to the experience
of the patients during the treatment (non-corre-
sponding description). Similar explanations may
have played a role in the findings of other studies in
the literature. The studies that were mentioned in
the introduction® "' found stable utilities despite
changes in health status, when using scenarios. It is
possible that the patients in those studies who eval-
uated scenarios could not recognize themselves
fully in the situations described, as is shown in our
study, and therefore did not change their prefer-
ences even when their own clinical health status
had changed.

This implies that it is important to develop hypo-
thetical health-status descriptions that correspond
exactly to the perception of patients in the health
state under concern, for example, by developing
and using guidelines such as those proposed by
Llewellyn-Thomas.* There is, however, much vari-
ation in utilities between individuals, as is shown in
this study as well as in other studies (e.g., that of
Johnston et al.*"), and the question remains whether
a hypothetical scenario can be developed in such a
way that it represents the perceptions of all or most
patients in the health state under concern.

When the utilities obtained after radiotherapy
were also included in the analysis, no statistically
significant change in utilities for the scenarios was
found. This supports the observation that the utili-
ties for the radiotherapy scenario and the chemo-
therapy control scenario remained stable over time.
It is remarkable that in the studies in which insta-
bilities of utilities were found,®® utilities were elic-
ited using the actually experienced health states of
patients in one way or another, while most studies
showing stable utilities used health-status scenarios
in some form.*"'" Our results agree with this obser-
vation, in that stable utilities were found using sce-
narios, and that unstable utilities were found when
using the actually experienced health states of pa-
tients at T.,.

The feasibility and the consistency of the chained
methods have been demonstrated,® but the validity
of the chained methods has not been examined pre-
viously. There are several underlying assumptions of
the chained procedure that have not been tested ex-
tensively.” Examples of such assumptions are that
the utility of the anchor health state should not be
systematically affected by its duration (utility inde-
pendence) or by the health state following after (sep-
arability of preference). An advantage of the chained
method, however, is that these restrictions need to
be imposed on the anchor health state only (because
the other health states are always associated with
the same durations and within the same sequence
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of health states), and not on all health states as in
the traditional QALY model. Jansen et al.** and John-
ston et al.*' note that it is important to choose the
anchor health state appropriately. These issues
point out that more research on the validity of the
chained methods is desirable. For now, it seems un-
likely that possible violations of the assumptions un-
derlying the method could explain our findings (e.g.,
by operating in one scenario only and not in an-
other).

Conclusion

We found that utilities for hypothetical health-
state scenarios remained stable over time. However,
utilities obtained through hypothetical health-state
scenarios may not be valid predictors of the value
judgments of real-life health states when actually ex-
perienced. The finding that a hypothetical scenario
was evaluated more negatively than the actual ex-
perience with that health state seems to be caused
by differences between those situations rather than
by a change in evaluation of a same health state (sce-
nario) over time. We hope that future studies of sta-
bility of utility will also seek to disentangle the vari-
ous factors underlying the differences between
predicted and experienced utilities, and that these
factors will be investigated in other domains.

The authors thank Mrs. |I. Overpelt and Mrs. C. Krommenhoek-
van Es for their assistance in collecting and processing the data,
the radiation oncologists for their support in approaching their
patients, and the patients for their contribution to this study.
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APPENDIX

Descriptions of the Health-state Scenarios

Health State

Physical

Psychological

Social

Actually experienced

Anchor scenario, hospital-
ization after a serious ac-
cident

Radiotherapy scenario

Daily hospital visit for radio-
therapy over a period of six
weeks

Chemotherapy scenario

During six months one or two
hospital visits per three
weeks for chemotherapy
via an infusion

Possibly symptoms or limita-
tions to everyday activities

Body aimost entirely in plas-
ter; barely able to move,
get out of bed, wash,
dress, or go to the toilet

Skin reactions (warm, red
breast and dry skin), gen-
eral fatigue and listless-
ness

Nausea, fatigue, hair loss,
difficulty in carrying out
strenuous activities, fre-
quent need to rest

Emotions, moods

Anxiety and depression for
longer or shorter periods

Feelings of anxiety, worry
about one’s future health

Dissatisfaction with one’s
body

Possibly limitations in work, lei-
sure activities, sport or social
contacts

Being dependent on others for
almost everything, e.g., fetch-
ing things, for social contact
being dependent on those
who come to visit

Limitations to work or other daily
activities, restrictions on lei-
sure activities

Limitations to work or other daily
activities, restrictions on social
activities
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