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Objectives: Expressing the outcomes of treatment in quality-adjusted
life years is increasingly important as a tool to aid decision makers
concerning the allocation of scarce resources within the health care
sector. A quality-adjusted life year is a measure of life expectancy that
is weighted by health-related quality of life. These weights are referred
to as utility scores and are usually measured by multiattribute utility
measures. Several studies found that different utility measures provide
different estimates of the same person’s level of utility. The aim of this
study was to investigate which of two widely used utility measures, the
EQ-5D and the HUI mark III, is preferred in a tinnitus population.

Methods: Baseline and follow-up data on EQ-5D and HUI mark III of 429
patients of a randomized controlled clinical trial, investigating cost-
effectiveness of usual care versus specialized care of tinnitus, were
included. Agreement, discriminative power, and responsiveness of the
health state description and the utility scores were examined.

Results: Corresponding dimensions of the EQ-5D and HUI mark III
showed large correlations; although ceiling effects were more frequently
observed in the EQ-5D. Mean utility scores for EQ-5D (0.77; SD 0.22)
and HUI mark III (0.64; SD 0.28) were significantly different (Wilcoxon
signed ranks test, p � 0.001), and agreement was low to moderate
(intraclass correlation coefficient � 0.53). Both health state description
and utility scores of both measures discriminated between different
severity groups. These groups were based on baseline scores of the
Tinnitus Questionnaire. The HUI mark III had a higher ability than the
EQ-5D to detect improved patients from randomly selected pairs of
improved and unimproved patients.

Conclusion: This study shows that different utility measures lead to
different health state descriptions and utility scores among tinnitus
patients. However, both measures are capable of discriminating be-
tween clinically different groups. The HUI mark III is more responsive
than the EQ-5D, and therefore preferred in a tinnitus population.

(Ear & Hearing 2011;32;428–435)

INTRODUCTION

Economic evaluation of health care is becoming increasingly
important as a tool to aid decision makers concerning the alloca-
tion of scarce resources within the health care sector. To make a
comparison between different conditions, there is a need to
express the effectiveness of treatments in terms of quality-adjusted
life years (QALYs). A QALY is a measure of life expectancy that
is weighted by health-related quality of life. These weights are
referred to as utility scores. Utilities are mostly determined
indirectly, by using quality of life measures with pre-existing
utility weights that can be attached to each permutation of

responses. Unfortunately, the available multiattribute utility mea-
sures, such as the EuroQol-5D (EQ-5D) and the Health Utilities
Index Mark III (HUI mark III), differ in the conceptualization and
operationalization of health and the valuation method on which
the utility scores are based. Several studies found that these two
widely used multiattribute utility measures provide different esti-
mates of the same person’s level of utility (Brazier et al. 2004;
Feeny et al. 2004; Hatoum et al. 2004; Marra et al. 2004;
Espallargues et al. 2005; Marra et al. 2005; Grutters et al. 2007;
Barton et al. 2008; Grieve et al. 2008).

As a result, these differences can lead to variations in the
estimates of utilities and QALYs used in economic evaluations.
The purpose of this study was to investigate systematic
differences in health state descriptions and utility values
obtained with the EQ-5D and the HUI mark III in tinnitus
patients. Subjective tinnitus is the involuntary perception of the
concept of a sound without the presence of an external source.
It is a chronic condition that is highly prevalent, especially
among hearing impaired individuals. Studies show a preva-
lence of 10 to 20% in the general population (Davis & El
Refaie 2000). Among hearing impaired individuals, prevalence
has been estimated at 75 to 80% (Adams et al. 1999). Among
severe sufferers, tinnitus causes affective problems, major
declines in concentration, sleeping difficulties, exhaustion, and
problems in (re-)directing attention (Scott et al. 1990; Jas-
treboff et al. 1996; Erlandsson & Hallberg, 2000; Kroner-
Herwig et al. 2003; El Refaie et al. 2004). These problems have
detrimental effects on many areas of functioning, leading to a
diminished quality of life.

The aim of this study was to determine which utility
measure is preferred in a tinnitus population. To determine this,
we will assess agreement and compare the discriminative
power and responsiveness of both measures. Moreover, we will
investigate the differences between the descriptive system and
the utility scores of the EQ-5D and the HUI mark III. The
article is structured as follows. First, we will introduce the
dataset that was used. Next, we describe the EQ-5D and HUI
mark III instruments and the analyses we performed. In the
results section, we compare agreement, discriminative power,
and responsiveness, for the health state description and the
utility scores, of both instruments.

MATERIALS AND METHODS

Measures
The EQ-5D consists of a Visual Analog Scale and five

questions, each representing a dimension of health-related quality
of life: mobility, self-care, daily activities, pain/discomfort, and
anxiety/depression (The EuroQol Group 1990). The Visual Ana-
log Scale ranges from best (100) to worst (0) imaginable health
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state. On this scale, patients have to rate their own health state. The
five questions have three response levels, which classify the
severity of complaints on that specific dimension. The combina-
tion of levels over dimensions defines a universe of 243 unique
health states (� 3 � 3 � 3 � 3 � 3). To determine an additive
scoring function based on these different health states, Dolan
(1997) derived preferences for these health states using a time
trade-off task in a representative sample of the UK population of
2.997 respondents. In the time trade-off task, the respondents were
asked to choose between two alternatives: remaining in a state of
ill health for a period of time A or being restored to perfect health
for a shorter period of time B. The utility of the ill health state
equals B divided by A. The possible utility scores of the EQ-5D
range from �0.59 to 1.0.

The HUI mark III consists of 17 questions that are used to
compute eight dimensions: vision, hearing, speech, ambulation,
dexterity, emotion, cognition, and pain/complaints. Each ques-
tion has five or six levels, and 972.000 possible health states
can be formed by the levels of the different dimensions. A
multiplicative utility scoring function was determined by de-
riving preferences from a Standard Gamble task and a Visual
Analog Scale in a random sample of the Canadian general
population of 504 respondents. In the Standard Gamble,
respondents are asked to choose between two alternatives:
remaining in a state of ill health for sure or an intervention with
two possible outcomes, either restoring perfect health (p) or die
immediately (1 � p). The risk a respondent is willing to take
(p) represents their utility score. Possible utility scores range
from �0.36 to 1.00 (Feeny et al. 2002) for the HUI mark III.

Differences between both measures may arise as a conse-
quence of a difference in the conceptualization and the opera-
tionalization of health and a difference in the scoring algorithm
to calculate utilities. The EQ-5D conceptualizes health as an
overall construct containing physical, mental, and social func-
tioning (Brooks 1996), whereas the HUI mark III focuses on
health “within the skin,” meaning that it purely focuses on
the underlying level of impairment (Feeny et al. 1995). Also, the
operationalization of health differs between the measures. The
EQ-5D has a dimension focusing on the quality of the perfor-
mance of daily activities, which the HUI mark III has not. The
HUI mark III contains dimensions that are not present in the
EQ-5D: vision, hearing, cognition, and dexterity. Especially
the hearing and cognition dimensions are likely to be relevant
in a population with tinnitus. Furthermore, the answering scales
differ. The EQ-5D has three answering levels for each item,
whereas the HUI mark III has five or six answering levels.
Moreover, the answering scales are defined differently. The
EQ-5D levels are defined as follows: no problems, moderate
problems, or severe problems. The HUI mark III levels provide
some explanation about what sort of complaints are associated
with mild, moderate, or severe problems.

The scoring algorithm of both measures were derived using
different methods. The EQ-5D UK tariff is based on time
trade-off values, whereas the HUI mark III scoring algorithm is
based on standard gamble and visual analog scale scores. It is
described that the standard gamble leads to higher utility scores
than the time trade-off, and the time trade-off leads to higher
utility scores than the visual analog scale (Drummond et al.
2005). Also, the scoring algorithms were derived in different
countries (UK versus Canada). Different cultures may value
health in different ways (Knies et al. 2009).

The Tinnitus Questionnaire (TQ) (McCombe et al. 2001) is
a measure of tinnitus-related distress and will serve as an
external anchor to determine discriminative power and external
responsiveness of the EQ-5D and HUI mark III. Based on the
scores, the TQ patients can be classified into three different
severity classes: mild tinnitus complaints, moderate tinnitus
complaints, and severe tinnitus complaints.

Study Population and Data Collection
Data were collected as part of a ongoing randomized

controlled trial investigating the effectiveness and cost-effec-
tiveness of an integral multidisciplinary treatment for tinnitus
versus care as usual (Cima et al. 2009). All patients referred to
the Center of Audiology and Communication (Adelante,
Hoensbroek) because of tinnitus complaints were included.
Exclusion criteria were age younger than 18 yrs and not being
able to read and write in Dutch.

The EQ-5D, HUI mark III, and the TQ were administered
four times during a 12-mo period. At baseline (T0), all
questionnaires were administered and completed during the
first visit at the Audiological Centre. Respondents were as-
sisted by a trained interviewer if requested. Three (T1), 8 (T2),
and 12 mos (T3) after baseline, the patients were given access
to an internet-based electronic environment to complete the
battery of tests online. If patients were not able to complete the
questionnaire online, a paper version was provided. This study
includes only patients who had fully completed both question-
naires at baseline and after 3 mos. In the first 3 mos, the
intervention focused on audiological rehabilitation (hearing
aids and sound generators) and counseling.

Agreement
First, agreement in the health state descriptions obtained

with the EQ-5D and HUI mark III were determined by
computing frequency tables of the responses on the different
dimensions of both measures. Kendall’s tau was computed to
determine the correlation between the corresponding dimen-
sions of the measures: mobility (EQ-5D) and ambulation (HUI
mark III), pain/complaints (EQ-5D) and pain (HUI mark III),
and anxiety/depression (EQ-5D) and emotion (HUI mark III).
Correlations were interpreted according to the following
benchmarks: 0.1 to 0.3 was interpreted as small, 0.3 to 0.5 as
medium, and �0.5 as large (Cohen 1988). Ceiling and floor
effects of the EQ-5D and HUI mark III were studied by
calculating the proportion of patients with either the best or
worst health state description. For patients with a ceiling effect
on the EQ-5D, the responses on the dimensions of the HUI
mark III were presented in a frequency table.

To assess agreement between the health state utilities of
both measures, a Wilcoxon signed rank test and a paired
samples t test were used. Utility scores were tested for
normality with a Kolmogorov-Smirnov test. The intraclass
correlation coefficient (ICC) was computed based on a two-
way mixed effect model, such that the subject effect was
random and the instrument effect was fixed. Computations
were performed at the individual patient level. An ICC �0.75
implies poor to moderate agreement and �0.75 implies good
agreement (Gross Protney & Watkins 1993). Furthermore,
Bland-Altman plots were computed with the difference be-
tween the utility scores from the EQ-5D and the HUI mark III
on the Y axis and the mean of the utility scores on both
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measures on the X axis. All these analyses were performed on
the baseline data.

Discriminative Power
Because there is also no gold standard for measuring health

state utility, construct validity is usually determined by the
discriminative power between clinically different groups. To
determine the discriminative power of the health state descrip-
tions of the EQ-5D and the HUI mark III, the frequencies of
responses on the different dimensions were computed in
clinically different groups based on TQ baseline scores. A
score �30 on the TQ indicates mild tinnitus, a score between
31 and 46 indicates moderate tinnitus, and a score �47
indicates severe tinnitus. The discriminative power of the
utility scores of the measures was determined by calculating
the mean utility scores for these groups. Differences in mean
scores were tested using analysis of variance or the Kruskal-
Wallis test, depending on the distribution of the data.

Responsiveness
First, frequency tables of the health state descriptions of

both measures were computed for patients who improved
and patients who did not improve. Patients were classified as
improved if the score on the TQ dropped 10 or more points
from baseline to 3 mos.

Second, the health state utility scores were tested for
internal and external responsiveness. Internal responsiveness is
a distribution-based method that characterizes the ability of a
measure to change over a particular prespecified time frame.
External responsiveness is an anchor-based method that de-
scribes the relationship between change in a measurement and
change in a reference measurement of health. The two most
frequently used methods for determining internal responsive-
ness are the effect size (ES) and the standardized response
mean (SRM) (Terwee et al. 2003). ES is calculated as the
change in score divided by the SD of scores at baseline. The
standardized response mean is the change in score divided by
the SD of the change in score. Both the ES and the SRM were
computed for those patients who improved and for patients
who did not improve from baseline to 3 mos. They were
interpreted using benchmarks for ES: 0.20 through 0.49 is
interpreted as small, 0.50 through 0.79 as moderate, and �0.80
as large (Cohen 1988). External responsiveness was deter-
mined by a receiver operating curve (ROC) that determined
how successfully a given score on the EQ-5D or the HUI mark
III could discriminate patients who improved from those who
did not improve. Improvement was defined as a decrease in the
score on the TQ of 10 or more points and was the state variable.
Test variables were the difference scores of the EQ-5D and the
HUI mark III between baseline and the different follow-up
measurements. The area under the ROC curve was interpreted
as the probability of correctly identifying the improved patient
from randomly selected pairs of improved and unimproved
patients.

RESULTS

Study Population
Of the 429 patients included in the study, 428 completed the

EQ-5D and the HUI mark III at baseline. Patients had a mean

age of 54 yrs, and 62.2% were men. The mean hearing loss
over the frequencies of 1000, 2000, and 4000 Hz was 31.50
(17.9). However, not all patients completed the follow-up
measurement at 3 mos. The analyses of responsiveness in this
article are based on the 319 patients who fully completed the
EQ-5D and the HUI mark III at baseline and 3 mos follow-up.
Patient characteristics are displayed in Table 1.

Agreement
The frequency tables in Figure 1 show that most patients

had complaints on the dimensions pain/complaints, anxiety/
depression, and daily activities of the EQ-5D. For the HUI
mark III, most patients had complaints in the pain, emotion,
cognition, and hearing dimension (Fig. 1). With regard to
vision, the HUI mark III shows that approximately 80% of the
patients wear glasses. There were large positive correlations
(Kendall’s tau � 0.50) between mobility (EQ-5D) and ambu-
lation (HUI mark III) (Kendall’s tau � 0.595) and anxiety/
depression (EQ-5D) and emotion (HUI mark III) (Kendall’s
tau � 0.527). There was a moderate correlation between
pain/complaints (EQ-5D) and pain (HUI mark III) (Kendall’s
tau � 0.487). In both measures, floor effects were not ob-
served. Ceiling effects were more frequent in the EQ-5D health
state descriptions. The frequency table of Figure 2 shows that
patients with a ceiling effect on the EQ-5D report most
problems on dimensions that are only present in the HUI mark
III, such as hearing and cognition. However, they also show
some problems on HUI mark III dimensions that correspond
with EQ-5D dimensions, such as emotion and pain.

Both the EQ-5D and the HUI mark III utility scores were
not normally distributed (p � 0.001). The mean utility score
for HUI mark III was 0.64 and the mean utility score for the
EQ-5D was 0.77. The utility scores were significantly
differently distributed (Wilcoxon signed ranks test, p �
0.001). The ICC for agreement was 0.53 (95% CI 0.45–

TABLE 1. Characteristics of the study population

Characteristics

Study population

Baseline 3-mo follow-up

N 428 319
Age (yr)

Mean (SD) 54.3 (11.8) 54.9 (11.4)
Range 20–85 20–85

Gender
Male (%) 267 (62.2%) 203 (63.6%)

Living situation
Living alone 85 (19.8%) 62 (19.4%)
Living together 343 (80.2%) 257 (80.6%)

Mean PTT at 1, 2, and
4 kHz (in dB)

Right 30.0 30.8
Left 31.0 32.4
Overall 31.5 31.8

Duration of tinnitus
complaints

�1 yr (%) 126 (29.4%) 92 (28.8%)
1–5 yrs (%) 167 (39.0%) 122 (38.2%)
5–10 yrs (%) 60 (14.0%) 46 (14.5%)
�10 yrs (%) 75 (17.6%) 59 (18.5%)

PTT, pure-tone threshold.
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0.60), which implies a poor to moderate agreement. Bland-
Altman plots (Fig. 3) show that the difference between the
EQ-5D and HUI mark III utility scores are larger when the
mean utility scores of both measures increases. Furthermore,
it shows that the HUI mark III overall has lower utility
scores than the EQ-5D.

Construct Validity
Patients were divided into three clinically different groups

based on the TQ scores. These showed that 81 patients (19%)

had mild tinnitus complaints, 112 (26%) patients had moderate
tinnitus complaints, and 235 (55%) patients had severe tinnitus
complaints at baseline. A one-way analysis of variance showed
that there were no differences between these groups with
regard to age, sex, or hearing loss.

With regard to the EQ-5D, the daily activities and the
anxiety/depression dimensions distinguish best between mild,
moderate, and severe groups, with more complaints in groups
with more severe tinnitus (see Fig. 1). The mobility and
pain/complaints dimension also distinguish between the differ-

Fig. 1. Percentage of responses on dimensions of EQ-5D and HUI mark III at baseline for mild (N � 81), moderate (N � 112), and severe (N � 235) tinnitus
and the total group (N � 428).
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ent severity groups. The EQ-5D self-care dimension shows no
complaints in the mild and moderate groups and some com-
plaints in the severe group. With regard to the HUI mark III,
the dimensions hearing, cognition, emotion, and pain distin-
guish between groups with mild, moderate, and severe tinnitus.
In the other dimensions, patients report little or no complaints.

Table 2 provides an overview of the mean utility scores for
the different clinical groups as measured by the EQ-5D and the
HUI mark III. Both utility measures discriminate between

clinically different groups (analysis of variance, p � 0.001;
Kruskal-Wallis test, p � 0.001). Groups with more severe
tinnitus had significantly lower mean utility scores at both
baseline and after 3 mos.

Responsiveness
From baseline to 3 mos, 112 patients improved at least 10

points on the TQ, and 207 patients showed no improvement.

Fig. 2. Ceiling effects of EQ-5D. Distribution of responses (%) on the HUI mark III dimensions for those with EQ-5D � 11111 (N � 108).

Fig. 3. Bland-Altman plot of EQ-5D utility score
versus HUI mark III utility score (N � 428).
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Figure 4 shows that after 3 mos, there are slightly less
complaints on each of the dimensions of the EQ-5D. In the
HUI mark III dimensions, patients have fewer complaints
on the pain, emotion, and cognition dimension. With regard
to the hearing dimension, patients show more complaints.
There were no changes in complaints on the dimensions of
the EQ-5D in patients who did not show improvement in the
first 3 mos. In the HUI mark III, this group showed slightly
more complaints on the hearing, emotion, and cognition
dimension.

The mean change in utility scores in patients who did not
improve on the TQ was not statistically significant for the
EQ-5D or the HUI mark III. The mean change in utility scores
for improved patients from baseline to 3 mos was statistically
significant for the both HUI mark III (Wilcoxon signed ranks
test, p � 0.01) and the EQ-5D (Wilcoxon signed ranks test,
p � 0.05). The ESs of the change in health state utilities from
baseline to 3 mos were 0.19 (SD 0.84) for the EQ-5D and 0.21
(SD 0.75) for the HUI mark III. The SRM of the change in
score from baseline to 3 mos was 0.22 (SD 0.94) for the EQ-5D
and 0.25 (SD 0.97) for the HUI mark III. Although all these

ESs are small, the HUI mark is slightly more responsive than
the EQ-5D in patients with tinnitus. With regard to the external
responsiveness, the area under the curve was 0.61 for the HUI
mark III and 0.58 for the EQ-5D (Fig. 5).

DISCUSSION

We investigated agreement, construct validity, and internal
and external responsiveness of the health state description and
utility scores based on the EQ-5D and the HUI mark III in
patients with tinnitus. The results of this study provide insight
into the differences between the two widely used utility
measures in patients with tinnitus. Our main findings are the
following.

First, although corresponding dimensions showed large
correlations, in the EQ-5D, health state description ceiling
effects were much more frequently observed. Ceiling effects of
the EQ-5D are already reported in other studies (Bharmal &
Thomas 2006; Grutters et al. 2007; Luo et al. 2009). Because
of the presence of these ceiling effects, it was suggested not to
use the EQ-5D in relatively healthy populations (Kopec &

TABLE 2. Mean utility scores for EQ-5D and HUI mark III

TQ

Baseline 3-mo follow-up

N
% Ceiling

effect
Mean*
(SD) Median† N

% Ceiling
effect

Mean*
(SD) Median†

EQ-5D Mild 81 43.2 0.87 (0.15) 0.79 55 47.3 0.86 (0.16) 0.81
Moderate 112 33.9 0.82 (0.17) 0.80 86 38.4 0.84 (0.18) 0.80
Severe 235 14.9 0.71 (0.24) 0.76 178 16.3 0.71 (0.25) 0.73
Total 428 25.2 0.77 (0.22) 0.80 319 27.6 0.77 (0.23) 0.80

HUI mark III Mild 81 6.2 0.79 (0.18) 0.85 55 1.8 0.88 (0.18) 0.84
Moderate 112 2.7 0.82 (0.17) 0.78 86 2.3 0.73 (0.24) 0.79
Severe 235 0.4 0.55 (0.30) 0.55 178 1.1 0.54 (0.30) 0.58
Total 428 2.1 0.64 (0.28) 0.70 319 1.6 0.63 (0.28) 0.70

* All statistically significant, ANOVA (p � 0.001).
† All statistically significant, Kruskal-Wallis test (p � 0.001).

Fig. 4. Frequency of dimensions of EQ-5D and HUI mark III of patients who improved from T0 to T1 (N � 112).
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Willison 2003). Patients with perfect health according to the
EQ-5D reported substantial problems on both corresponding
and noncorresponding dimensions of the HUI mark III. From
this we can conclude that both the operationalization of health
in items, as the answering scale used, seem to cause differences
between these two measurements. It also illustrates one of the
disadvantages of the EQ-5D for otherwise healthy populations
but characterized (in part) by a cognitive and/or sensory
dysfunction.

Second, the utility scores of the EQ-5D were higher than the
utility scores of the HUI mark III. These findings are in line
with the literature (Oostenbrink et al. 2002; Marra et al. 2005;
Grutters et al. 2007; Luo et al. 2009). Part of the differences
between utility scores can be explained by the differences in
health state descriptions, but it is unclear to what amount.
Differences could also result from the differences in the utility
scoring function. Although in general the time trade-off (used
for the EQ-5D) leads to lower scores than the standard gamble
(used for the HUI mark III), the HUI mark III utility scores
were considerably lower than the EQ-5D utility scores in
this study. The utility scoring function of the EQ-5D is
additive, assuming no interaction for preferences among
attributes at all. The HUI mark III uses a multiplicative
scoring function, with the effect that the level of impairment
in one dimension is dependent on the level of impairment in
another dimension. The utility scores of the HUI mark III
are expected to be lower, because they take into account the
effect of comorbidity.

Third, both measures have discriminative power regarding
the health state description. The corresponding dimensions
show the most differences between clinically different groups
based on the severity of the tinnitus. The HUI mark III also
shows a large effect on the hearing and cognition dimension.
This is in line with our expectation, because tinnitus is more
prevalent in patients with hearing complaints. Furthermore,

tinnitus leads to problems in concentration and redirecting
attention.

Fourth, health state utility scores of both measures also have
discriminative power in groups with more severe tinnitus.
These findings are in line with other studies that reported
discriminative power of both measures (Marra et al. 2004; Fisk
et al. 2005). One study reported discriminative power of only
the HUI mark III (Grutters et al. 2007). In this study, the utility
scores of the HUI mark III are lower than the EQ-5D utility
scores for each tinnitus severity group.

Fifth, both the EQ-5D and the HUI mark III show some
improvement in the different dimensions from baseline to 3
mos. The HUI mark III shows more complaints in the hearing
dimension. This could be a result of the fact that treatment in
the first 3 mos is especially aimed at audiological rehabilita-
tion, drawing their attention to the hearing loss and complaints.

Sixth, the HUI mark III and the EQ-5D both measured
statistically significant change in the mean utility scores of
improved patients after the first 3 mos, in which the first level
of treatment was finished. In two other studies that compared
both measures in a population of patients with hearing loss,
only the HUI mark III was able to measure statistically
significant improvement (Barton et al. 2004; Grutters et al.
2007). An integral multidisciplinary treatment for tinnitus is
aimed at improving quality of life, while hearing aid fitting will
be most noticeable in the hearing dimension that is only
represented in the HUI mark III. In this study, the HUI mark III
had a higher ability to detect improved patients, from randomly
selected pairs of improved and unimproved patients. A possible
explanation for the lack of sensitivity to measure change in the
EQ-5D is the occurrence of a ceiling effect in 25% of the
population at baseline. If such a large proportion of patients
report perfect health at baseline, it is unlikely to find a
considerable utility gain from any intervention.

A shortcoming of this study is the fact that it did not allow
us to estimate an instrument order effect. In all subjects, the TQ
was administered first, followed by the HUI mark III and the
EQ-5D. The extent to which a change in instrument order
would influence differences in the health state description and
health state utility is unknown.

In conclusion, the results on agreement, construct validity,
and responsiveness show substantial differences between the
health descriptions, as well as the utility scores, between the
EQ-5D and the HUI mark III. Differences in conceptualization
and operationalization of health explain part of the differences
in the utility scores between both measures. It remains unclear
how the scoring differences of both measures are responsible
for the differences between the utility scores. According to the
results of this study, both the EQ-5D and the HUI mark III can
be used in a tinnitus population, although researchers should be
aware of the possible ceiling effects of the EQ-5D. This
contributes to the evidence that there may not be a superior
instrument for measuring health state utility. For now, re-
searchers should use a measurement tool that best fits the
condition under investigation. Despite considerable overlap
between both measures, we recommend the HUI mark III as
the tool of preference in patients with tinnitus, because it is the
most sensitive to change in the condition and is less affected by
ceiling effects.

Fig. 5. External responsiveness of EQ-5D and HUI mark III from baseline to
3 mos (N � 319).
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