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Objectives: In many economic evaluations and reimbursement decisions, quality-adjusted life-years (QALYs) are used as a measure of benefit to assess effectiveness of novel
therapies, often based on the EQ-5D 3-level questionnaire. As only five dimensions of physical and mental well-being are reflected in this tool, significant aspects of the patient
experience may be missed. We evaluate the use of the EQ-5D as a measurement of clinical change across a wide range of disorders from dermatological (acne) to life-threatening
(metastatic cancers).
Methods: We analyze published studies on the psychometric properties of the EQ-5D 3-level questionnaire, extracting information on the Visual Analogue Scale versus Index score,
Standardized Response Mean, and Effect Size. These are compared with ranges generally accepted to represent good responsiveness in the psychometric literature.
Results: We find that only approximately one in five study populations report subjective health state valuation of patients within 5 percent of the score attributed by the EQ-5D index,
and more than 40 percent of studies report unacceptable ceiling effects. In the majority of studies, responsiveness of the EQ-5D index was found to be poor to moderate, based on
Effect Size (63 percent poor–moderate) and Standardized Response Mean (72 percent poor–moderate).
Conclusions: We conclude that the EQ-5D index does not adequately reflect patient health status across a range of conditions, and it is likely that a significant proportion of the
subjective patient experience is not accounted for by the index. This has implications for economic evaluations of novel drugs based on evidence generated with the EQ-5D.

Keywords: QALY, Responsiveness, Health technology assessment, Patient participation, EQ-5D

The use of health technology assessment (HTA) to direct the
uptake of new technologies has become standard in many Eu-
ropean countries (1). HTA must balance the interests of so-
ciety and individual patients, ensuring that technologies with
a tangible benefit to patients are recommended and that these
technologies deliver effective care at a reasonable cost, while
harmonizing decisions with additional societal preferences such
as increased willingness to pay for orphan disease treatments or
end-of-life care (2;3). The question of how “effectiveness” is de-
fined and how patient experiences are included in this measure
remains largely within the cost/QALY paradigm, often based on
a generic tool for preference elicitation and index values derived
from the general population (1;4).

Because patients are the end users of medical technologies,
it is arguably important to take account of their views in HTA
coverage decisions. This generally happens on two fronts: direct
involvement in the HTA process including patient testimonies,
and indirect provision of evidence through outcome data used
in cost-effectiveness models.

On the first point, despite recent trends toward a more col-
laborative healthcare model with increased responsibility for
and participation of the patient in his/her own care, the involve-
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ment of patients, patient organizations and carers in the process
of HTA is still seen to be inadequate (5). Surveys published
in 2005 and 2011 by the International Network of Agencies
for Health Technology Assessment (INAHTA) revealed that in
2005, only 57 percent of responding HTA agencies involved pa-
tients in any aspect of their assessments (6). This proportion had
not improved by 2011 (7). These observations were confirmed
in a review of European HTA reports from 2000 to 2005, where
only 38 percent included any organizational or patient-related
assessment. Lack of a consistent analytical model or framework
further meant the methodology varied widely and coverage was
mostly superficial (8). This is problematic because patients and
carers arguably have a right to be involved in the appraisal of
technologies that affect their lives, and there may be a soci-
etal imperative to improve legitimacy and transparency of the
decision-making process (9).

Regarding the latter point, quantitative patient evidence is
routinely incorporated into the cost-effectiveness models re-
quired for the HTA process. In this case, evidence on the change
in life expectancy following a treatment is combined with the
quality of life before/after treatment to estimate the number of
quality-adjusted life-years (QALYs) gained. Usually a generic
questionnaire tool such as the EQ-5D or SF-36 is used to es-
timate quality of life (10;11), and consequently it is important
for such tools to adequately capture as broad a picture of the
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patient’s quality of life as possible. Failure to account for some
aspects of the patient’s improvement or deterioration would re-
sult in an inaccurate quantification of the quality of life gained
through the intervention.

These modes of patient input are complementary. Patients
and carers can contribute important and useful information on
their experiences, values and expectations to the HTA process
that can inform the expected effectiveness of the technology in
a real world setting (5;9) and provide input on considerations
such as equity issues which are not covered by cost-effectiveness
analysis. However currently one of the main decision criteria for
reimbursement in some countries is the cost per QALY gained,
and inaccurate estimates of the benefit of a treatment would
make this calculation unreliable. It is, therefore, in the best
interest of both patients and society as a whole to ensure QALYs
reflect the actual patient experience, and that the QALY score
changes adequately with changes in the patient’s health status.

The present research question is to review evidence on
the responsiveness of the EQ-5D 3-level index score to clin-
ical change across a wide range of conditions. The analysis is
focused on the three-level tool, because there is as yet little
evidence on the performance of the five-level version. We fo-
cus on responsiveness, as one of the most important aspects
of a patient-reported outcome tool is to reveal improvements
or deteriorations in the quality of life of patients over time in
response to treatment. The responsiveness data for the EQ-5D
are compared with benchmarks normally considered to indi-
cate good, moderate and poor responsiveness of a psychometric
tool. Where the data are available, comparison with a Condition
Specific Outcome Measure (CSOM) is made to further indicate
whether important aspects of quality of life have been missed
by the EQ-5D.

METHODS

Responsiveness of EQ-5D
A systematic review of peer-reviewed literature was performed.
The inclusion criterion was studies evaluating the psychometric
properties of EQ-5D, either exclusively or as part of a wider
assessment. Studies published online before 1 January 2012
were included, there was no cutoff for studies published before
a particular date. Exclusion criteria were evaluations of EQ-
5D translations, studies with no clear definition of patient im-
provement/deterioration (anchors), studies that did not provide
any statistics on EQ-5D responsiveness, and reviews. PubMed
(http://www.ncbi.nlm.nih.gov/pubmed/) was searched using the
keywords “EQ-5D responsiveness,” yielding 101 hits; 32 were
excluded based on title/abstract, 29 were excluded according
to the criteria above or lack of an associated full text. In total,
forty studies were included in the final sample (Supplemen-
tary Table 1, which can be viewed online at http://dx.doi.org/
10.1017/S0266462313000640).

Table 1. Dimensions and Response Options for the EQ-5D Questionnaire (57)

Mobility I have no problems in walking about
I have some problems in walking about
I am confined to bed

Self-care I have no problems with self-care
I have some problems washing or dressing myself
I am unable to wash or dress myself

Usual activities (e.g. work,
study, housework, family
or leisure activities)

I have no problems with performing my usual activities
I have some problems with performing my usual activities
I am unable to perform my usual activities

Pain/discomfort I have no pain or discomfort
I have moderate pain or discomfort
I have extreme pain or discomfort

Anxiety/depression I am not anxious or depressed
I am moderately anxious or depressed
I am extremely anxious or depressed

Standardized Response Mean is defined as the mean change
in index score from baseline to follow-up divided by the stan-
dard deviation of the change in scores [SRM = (M2 – M1)
/ SD(baseline1-followup1,. . .)]. Effect Size is defined as the
mean change in index scores from baseline to follow-up di-
vided by the standard deviation of the baseline scores [ES =
(M2 – M1) / SD(baseline1, baseline2. . .)]. ES and/or SRM val-
ues were extracted when either or both of these were available.
In studies where Modified SRM (12) was reported (as SRM but
using the SD of patients defined as stable in the denominator),
this was included in the same result set as SRM.

Descriptive Properties of the EQ-5D System
The EQ-5D Index score is a number between 0 and 1 (with 1
being best health) representing the relative population prefer-
ence for a particular health state. It is derived by asking the
general population to imagine life in various health states de-
termined by the EQ-5D questionnaire (Table 1), and “trading
off” years in one state against years in another (13). The Vi-
sual Analogue Scale (VAS) of the EQ-5D is a visual scale from
0 to 100, where respondents mark their subjective feeling of
health (where 100 is best). The VAS was compared with the
Index score within patient groups by calculating the VAS score
as a percentage of the EQ-5D index score. For example, if
the subjective VAS score was 80 and the Index score was 0.9
(normalized to 90), the percentage for comparison would be
80/90 = 89 percent. The agreement between VAS and EQ-5D
Index was defined to be good if the VAS was within 5 percent of
the Index (VAS/Index ratio 95–105 percent), moderate if within
10 percent (VAS/Index ratio 90–110 percent) and poor if differ-
ing by more than 10 percent. The overall correlation between
VAS and Index scores was determined by Spearman’s rho due
to nonnormal distribution of both variables. Ceiling and floor
effects were deemed to be acceptable below 15 percent (14).
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Figure 1. Comparison of VAS and EQ-5D index scores across twenty studies, some of which report scores for multiple cohorts/groups. VAS is shown as a percentage of EQ-5D index score. The outer (dark) and inner (light)
horizontal bands represent ± 10 percent and ± 5 percent, respectively.

Overall Assessment of Responsiveness
We assume that a QoL tool with good responsiveness should
be able to distinguish between clinical improvements and de-
teriorations in patients and between patients who experience
significant and less significant change. Because less signif-
icant changes are necessarily reflected in lower index score
changes, we expect ES and/or SRM statistics in the “good”
and “moderate” range for the patient groups with higher and
lower clinical change, respectively. Assuming the study is ade-
quately statistically powered, good responsiveness should addi-
tionally entail statistically significant differences in mean index
score between each level, and additionally, should be equally
responsive to improvements and deteriorations. Because not all
studies addressed all elements (SRM, ES, improvements and
deteriorations, statistically significant differences), we allowed
studies to be judged on the evidence they did provide, although
incomplete.

RESULTS
The search strategy resulted in the inclusion of forty studies
(Supplementary Table 1) of which twenty-two reported statistics
for both the EQ-5D and a condition specific outcome measure.
The number of patients studied ranged from 31 to 1059, median
141 (Supplementary Table 2, which can be viewed online at
http://dx.doi.org/10.1017/S0266462313000640).

Correlation between EQ-5D and Patients Self-rated Health
A valid QoL tool based on societal preferences for health states
should to some extent reflect the subjective feeling of health
experienced by patients in those states. In the present sam-
ple, twenty studies reported both mean EQ-5D index and VAS
scores for one or more groups (twenty-three groups). The VAS
score was within 10 percent of the EQ-5D index score in thir-
teen groups, and within 5 percent in only five groups. In the
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Tidermark, 2007: Femoral neck fracture
Moock, 2008: Musculoskeletal, cardiovascular, psychosomatic disease
Fankhauser, 2012: Degenerative problems of cervical spine
Brazier, 1999: Osteoarthritis of the knee

Figure 2. Floor (bottom, left axis) and ceiling (top, right axis) effects across twenty-two studies (28 groups), representing the proportion of patients in the worst and best reportable state of health, respectively. Dashed
lines represent acceptability thresholds of 15 percent.

remaining ten groups, deviations of 54 percent to 197 percent
were observed (see Figure 1). The overall correlation between
Index- and VAS scores was reasonable and statistically signifi-
cant with Spearman’s rho = 0.81 (p < 0.0001).

Floor and Ceiling Effects
The EQ-5D questionnaire consists of five questions (domains)
with three possible answers (levels) each: no problems, some
problems and severe problems. Situations where respondents
answer either no problems (best health) or severe problems
(worst health) in all domains are known as ceiling- and floor
effects, respectively. The proportion of a study population re-
sponding with best or worst health at baseline can affect the abil-
ity of a QoL tool to respond to improvements or deteriorations.
The ceiling and floor effects reported in twenty-two studies
(twenty-eight groups) are shown in Figure 2. There were no sig-
nificant floor effects, although twelve study groups (43 percent)
exhibited ceiling effects over 15 percent, with as many as 48
percent of patients scoring perfect health states at baseline.

Responsiveness to Change
Perhaps the most important aspect of the EQ-5D in the con-
text of economic evaluations is the responsiveness to clinical
change. When patients improve or deteriorate as a response to
treatment or as their disease progresses, this should be reflected
in the EQ-5D score. The statistical methods used to gauge re-
sponsiveness typically include Standardized Response Mean
(SRM) and Effect Size (ES), both of which are a measure of
signal to noise, or the change in EQ-5D score relative to the
variation among the sample. According to Cohen (15), SRM

and ES values of 0.2, 0.5, and 0.8 are normally regarded as
low, moderate, and high, respectively. In the studies reviewed
here, all interventions were considered effective in the sense
that patients could be classified as improved or deteriorated ac-
cording to external anchor criteria. Consequently poor response
statistics should not be interpreted as lack of clinical change.

Figure 3 shows the range of SRM values across twenty-
nine studies, representing the SRM of the group with the lowest
responsiveness (generally the group with the smallest clinical
change) up to the SRM of the group with the best responsiveness
(the group with the greatest clinical change).

According to Cohen’s criteria (15), the majority of EQ-5D
SRM values (twenty-one of twenty-nine studies, 72 percent)
span the low to moderate range, with eight of twenty-nine stud-
ies demonstrating SRM values classified as good in their best
performing groups (Figure 3). Excluding those who only re-
ported a single value, only two studies demonstrated SRM val-
ues exclusively within the moderate–good range (16;17).

For comparison, sixteen studies reported SRM statistics for
a comparable Condition Specific Outcome Measure (CSOM).
In twelve cases (75 percent), the lower and upper limits of the
CSOM SRM statistics were better than the EQ-5D limits. In
three cases (19 percent), only the upper limit of the CSOM was
better than the upper limit of the EQ-5D, but only in one case
(6 percent) were the SRM statistics of the EQ-5D better than
those of the CSOM (18).

Similarly for ES (Supplementary Figure 1, which
can be viewed online at http://dx.doi.org/10.1017/
S0266462313000640, the majority of studies (fifteen of
twenty-four, 63 percent) reported EQ-5D values in the low
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Figure 3. The range of standardized response mean (SRM) values across twenty-nine studies. The SRM range per study, represented by vertical bars, includes SRM for the lowest category of patient’s clinical change to
the highest category of change. Horizontal lines represent studies reporting a single SRM value (one patient group). Dark (lower), medium (middle) and light (top) fields indicate poor (<0.5), moderate (0.5–0.8) and
good (>0.8) values. Asterisk (∗) indicates modified SRM (MSRM) was reported. SRM values shown for EQ-5D (gray) and relevant CSOM (black, name given in horizontal axis) when present.

to moderate range. Nine studies (38 percent) reported ES
values above 0.8, while six (25 percent) reported ES values
exclusively within the moderate–good range (16;17;19–21),
excluding those reporting only one value.

Fourteen studies reported ES for both the EQ-5D and a Con-
dition Specific Outcome Measure (CSOM). In nine of these (64
percent), both the lower and upper ES limits of the CSOM
were better than for the EQ-5D, and in three cases (21 per-
cent), the upper ES limits of the CSOM were better than for the
EQ-5D while the lower limits were worse. In only two cases (14
percent) were the upper ES limits of the CSOM worse than for
the EQ-5D (20;21)

Responsiveness by Individual Study
The responsiveness of the EQ-5D can be characterized as good
in five studies (13 percent), moderate–good in four (10 percent),
and moderate in eleven studies (27 percent). Responsiveness
was moderate–poor in eleven studies (27 percent) and poor in
nine studies (23 percent). Of the five studies, we assess the
EQ-5D to demonstrate good responsiveness for, none of these
provided all the evidence sought but reported only a single level
of improvement or deterioration. Additionally, one reported
ES/SRM values of approximately 0.5 for the groups defined
as stable (17) and one evaluated treatment outcome over time
rather than between groups of patients (20). Without exception,
the studies reporting good responsiveness described conditions
with large expected changes in health status: femoral and dis-
placed femoral neck fracture (22;23), low back surgery (19),
stroke (17), and colorectal cancer with liver metastases (20).

The majority of studies (77 percent) clustered in the Poor to
Moderate categories.

DISCUSSION
In the case of the United Kingdom, NICE recommends the use
of EQ-5D to quantify health state outcomes as QALYs. This sug-
gests the EQ-5D and its population derived index values should
be sensitive enough to capture clinically relevant changes over
the course of treatment. If this is not the case, economic evalu-
ations and consequently allocative decisions may not reflect the
true value of the treatment. The studies reviewed here, cover-
ing a wide range of conditions and geographical settings, show
limited responsiveness of EQ-5D to clinical improvements or
deteriorations. Only a handful of studies demonstrate acceptable
ES and SRM statistics, and even fewer report in addition statis-
tically significant mean changes between outcome groups (not
shown), and are able to distinguish between improvements and
deteriorations equally well. A significant proportion of studies
reported more than the generally accepted limit of 15 percent
(14) of patients scoring perfect health in the EQ-5D at baseline,
which would preclude any additional benefits from treatment
from being registered.

The ES and SRM are descriptive statistics indicating the
“signal to noise” ratio in a sample, or the average change in
scores normalized by a measure of deviation. The intention
here is to approximate to what extent the EQ-5D captures all
changes relevant to the patient, and comparison of the EQ-5D
to CSOM statistics suggests there are indeed aspects of quality
of life which are not sufficiently captured by the EQ-5D. It
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may be argued that Clinically Important Difference (CID) is
also a relevant measure to consider in this context, estimated
for example at 0.03 by Feeny et al. (24). While comparison of
an index score change with a CID can reveal whether some
clinically important change has been captured by the EQ-5D, it
does not indicate whether all or most of the change in quality of
life has been registered. Indeed, in one study with AIDS patients
the mean EQ-5D index score change was 0.08, while the SRM
value was only 0.3, compared with 0.5 for the CSOM (25).
Similarly in borderline personality disorder, an EQ-5D index
change of 0.12 corresponded to an SRM of 0.3, compared with
1.1 for the CSOM (26).

The majority of studies included were of European origin
(76 percent) with the remaining studies representing the USA
and Canada (17 percent), Asia (2 percent), and a mixture of these
(5 percent). The data did not suggest any significant variation by
country or region (not shown), although it is interesting to note
that different valuation sets are used for the EQ-5D index score
in different countries (10), and thus country variation within the
same disease group could occur.

Correlation between Patient and Societal Values
In most studies reviewed here, the validity of EQ-5D as a mea-
sure to reflect clinical state is good, meaning that deteriorations
are generally associated with lower scores and vice versa (not
shown). Although validity cannot be proven conclusively, test-
ing the direction of change in the EQ-5D index score and the
comparator QoL score over several hypothetical scenarios (e.g.,
patients experiencing increasing pain and decreasing mobil-
ity) gives an indication of whether EQ-5D scores reflect the
intended health states. In contrast, based on a comparison be-
tween patient reported VAS scores and EQ-5D indices, we find
that only a small proportion of EQ-5D index scores are approxi-
mately equal to the patient’s own perception of health, although
the overall correlation between VAS and Index score was rea-
sonable at Spearmans rho = 0.81. The correlation was partic-
ularly poor in patients with Chronic Obstructive Pulmonary
Disorder (COPD) exacerbations (VAS 54 percent of index)
(27) and in stroke patients undergoing rehabilitation (VAS 197
percent of index) (17). These are examples of opposite situa-
tions, where the patient feels significantly worse or significantly
better than the population-derived tariff would predict, respec-
tively, demonstrating both that there are significant areas of
morbidity not captured by the EQ-5D, and that the patient’s
subjective perception of health can be better than would be
expected.

Previous analyses have found different emphasis placed by
patients and the public on different dimensions of health. Anx-
iety/depression appears to be more important to patients than
pain/discomfort and mobility, while pain/discomfort followed
by mobility has the highest impact on the public (hypothetical)
evaluation of health (28). Patients may to a greater extent be
able to adapt to problems in pain/discomfort and mobility, but

less so to mental health issues (28). More importantly, it was
suggested that the EQ-5D descriptive system might be unable
to relay a true image of the described health state to the general
public, in particular when mental health or pain/discomfort was
addressed, both of which can be highly subjective in nature and
difficult to imagine.

Psychometric Properties of the EQ-5D
Significant ceiling effects were noted in several studies. As
would be expected, in at least one case where the ceiling effect
was particularly pronounced, EQ-5D was less able to respond
to clinical improvements than deteriorations: ES values in clin-
ically improved HIV/AIDS patients were 0.32 compared with
1.61 for deteriorated patients in a cohort with 33 percent ceil-
ing effect (29). Other studies did not report performance on
deteriorations, but only low responsiveness in improvements:
Tinnitus patients with 25 percent ceiling effect at baseline and
ES/SRM of 0.19/0.22 (30); females with urinary incontinence,
40 percent ceiling effect and SRM of 0.07–0.26 (31); patients
with hearing problems, 44 percent ceiling effect and ES/SRM
values of 0.02–0.05 (32). This is particularly problematic for the
assessment of treatments, which may show up as less effective.

The observed ceiling effect only gives a limited impression
of the potential responsiveness. Patients who are not in perfect
health at baseline but have high index scores nonetheless may
also improve only slightly over time, as observed in a study of
breast cancer patients surveyed after their final treatment and
one year later. Those who remained stable or improved slightly
over the study had higher baseline scores (0.78 to 0.82) than
those who improved a lot (0.71)—in all three categories, the
final index scores at follow-up were 0.80–0.83 (33).

However, populations with significant ceiling populations
in some instances displayed reasonable responsiveness to im-
provements, although these were mostly conditions where major
improvements could be expected: proximal humeral fractures
(34) and inguinal hernia surgery (35). For inflammatory bowel
disease, a ceiling effect of 31 percent did not seem to impact
responsiveness to improvement (36), while in breast cancer pa-
tients undergoing high dose chemotherapy, initial deterioration
of the cohort after treatment could negate the effect of a 26
percent ceiling effect (21).

Dimensions not Captured by EQ-5D
It has been argued that questionnaires with only three levels
of response (e.g., no problems, some problems, severe prob-
lems) such as the EQ-5D may fail to capture more subtle
changes in health status (37). This is supported by our find-
ings where EQ-5D was more responsive in situations where
larger changes in health status could be expected, including
lower back surgery (19), stroke rehabilitation (17), colorectal
cancer with liver metastases (17), and breast cancer patients
undergoing high dose chemotherapy (21). One study looking
at the same condition (osteoarthritis of the knee) in different
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treatment settings also demonstrated lower responsiveness in a
regular clinic setting than in patients undergoing more dramatic
total knee replacement surgery (38). Responsiveness across sev-
eral levels of outcome may be complicated by the fact that large
changes may only be seen in a few patients with the majority
making small or moderate improvements or deteriorations (e.g.,
39). But even when the clinical change is great enough to cause
reasonable responsiveness of the EQ-5D, the authors of some
studies note it is not known whether the more subtle effects
on QoL of cancer survivors such as fatigue, sexual dysfunction,
depression, and body image are captured by EQ-5D (21). Anec-
dotal evidence from patients suggests that such aspects are in-
deed not captured.

Compared with the cancer specific EORTC QLQ-C30 tool,
the EQ-5D was certainly not able to adequately reflect health
changes that materialized over the course of treatment of newly
diagnosed prostate cancer patients. In the initial stages of
prostate cancer, the domains of greatest importance are sexual
function, urinary function, and bowel function, neither of which
are reflected in the EQ-5D, but to some extent are included in
disease specific tools. Although the initial physical effects of
treatment are negative, they are important because they persist
for a long time. While the EORTC QLQ-C30 responded across
all dimensions as patients were treated (causing some deteriora-
tion) and subsequently recovered, the EQ-5D remained virtually
unchanged (40). This is particularly important because curative
therapy in some cases may improve life expectancy but not
quality adjusted life expectancy (41), making the choice to ac-
cept treatment or not partly a question of preference (42). In
cases where patient preferences are a major determinant of the
decision outcome, some authors argue a measure of societal
preference for health states is inadequate (40).

Responsiveness in conditions with slow progression is par-
ticularly problematic. In Friedreich’s Ataxia, a neurodegener-
ative disease which progresses slowly over many years, one
study with follow-up after 1 year found the scores were virtu-
ally identical to the baseline (no external criteria for determining
improvement or deterioration were applied, although deteriora-
tion was implicitly expected in all patients) (43). Although it is
possible these patients were still experiencing the same health
state as the previous year, this result highlights the difficulty in
gauging minimal clinical response over long timeframes and the
subsequent impracticability of producing accurate and timely
data for an HTA.

Comparison across Therapeutic Areas
As in some countries (including the UK) the EQ-5D to a large
extent forms the basis for resource allocation in health care,
it is also pertinent to note some potential inconsistencies. The
same EQ-5D score may reflect very different conditions and
severities, depending for instance on the patient population. In
a sample of young men and women (mean age, 22.1 years)
with acne, 52.8 percent reported moderate or severe anxiety

or depression (4 percent severe) (44), while the figures were
67.5 percent (5 percent severe) in metastatic breast cancer pa-
tients scheduled for high dose chemotherapy (21). Similarly,
42.1 percent of acne patients reported moderate pain-discomfort
(none severe), for cancer patients this was 40 percent (none se-
vere). The obvious question at this point is whether the level
of anxiety and pain are the same in both of these cases. The
example becomes further complicated with the author’s valid
points that EQ-5D does not cover aspects of quality of life im-
portant to acne patients, including general embarrassment and
the impairment of sporting activities and sexual relations (44).

The departure of subjective health state from EQ-5D index
rating was particularly evident in severe rheumatoid arthritis
patients, many of whom rated their subjective health somewhat
better than the index score. In this patient group, the EQ-5D VAS
score did not deteriorate significantly between the two highest
levels of severity, suggesting self-rated health in these individ-
uals was considerably more optimistic than that attributed by
society (45). In other patient groups, the change in subjective
health versus EQ-5D index was simply inconsistent, with those
rating their own health as the same scoring higher index val-
ues, while those who believed they deteriorated had hardly any
change in score (18).

CONCLUSIONS AND WAYS FORWARD
As judged by standard criteria for the responsiveness of QoL
tools, we conclude that the EQ-5D mainly exhibits poor to mod-
erate responsiveness to clinical change and does not adequately
reflect the experiences of patients. This has implications for the
economic evaluations of novel therapies, which rely on cost per
QALY to assess cost-effectiveness and subsequently decide re-
imbursement status. Insofar as the full benefit to patients is not
captured by the QALY measure, the cost per QALY could be
over- (or under-) estimated.

It has been suggested the VAS might be an appropriate tool
to gauge patient utility (25;46). In this review, we find mixed
support for this idea, with the VAS in some cases showing
greater responsiveness than the EQ-5D index (33;47–49) but
in other cases performing worse (35;50) (data not shown). In
any case, the VAS is purely subjective and does not incorporate
any form of societal preference into the score. In addition, the
VAS asks “how good or bad your own health is today.” While
this is clearly a reflection of subjective health state, it does not
prompt the respondent to consider other important dimensions
of quality of life, such as the mobility, social interaction dimen-
sions, etc. included in the EQ-5D index score, or the quality
of life implications of receiving medications by infusion in a
hospital setting rather than as a pill at home. There are also
conceptual limitations associated with the use of the VAS for
QALY weighting, because it is not clear whether an improve-
ment of 10 units at the top of the scale is equivalent to the same
improvement at the bottom of the scale (interval property) (37),
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indeed some evidence suggests this is not the case (51). Under
these conditions, the measurement of benefit would be skewed
toward one end of the scale.

The limited scope for small/moderate clinical changes in a
three-level questionnaire such as the EQ-5D has prompted the
argument that a five-level version would be more responsive.
Such a tool is currently being developed (52) and has had value
sets derived for Spain, the Netherlands and China as of Jan-
uary 2013 (53). Although a five-level response scale is arguably
necessary for improved responsiveness, it is by no means suffi-
cient, which is demonstrated for example by a comparison of the
15D generic tool (fifteen dimensions, five levels) and EQ-5D
showing that 15D was in fact less responsive than the EQ-5D
in HIV/AIDS patients (29). In addition, if the existing five di-
mensions of the EQ-5D do not adequately describe the patient
health state, additional levels of response will not change this.

Because condition specific outcome measures (CSOMs) are
built to capture all aspects relevant to patients, they are generally
more responsive, but lack the ability to integrate public prefer-
ences and perform comparison across diseases. This has been
addressed by scoring CSOMs based on public preferences using
time-tradeoff experiments for the example of erectile dysfunc-
tion, in which both males and females participated in group ses-
sions (54). While there may be some merit to this approach, scor-
ing all relevant CSOMs would be a significant undertaking—a
review from 1990 identified more than 300 CSOMS (55). In
addition, for CSOMs to be acceptable denominators in a cost-
utility analysis, they must possess interval measurement and
ordinal scale properties (37).

Based on the present analysis, it seems that in attempt-
ing both to quantify health outcomes and integrate a measure
of public preference for resource allocation, the EQ-5D faces
shortcomings on both accounts. It appears that EQ-5D scores
do not react adequately to clinically important changes and that
dimensions of quality of life that are important to patients are
not captured.

The patient perspective is an essential input to HTA—
without a measure of subjective treatment outcome, no con-
clusion on cost-utility can be drawn. An important question,
then, is whether QALYs as computed on the basis of the EQ-5D
are a reliable measure of the health states they represent. This
work suggests there is considerable variation in how well the
EQ-5D reflects patient experiences, and consequently that re-
source allocations based on this tool may be inefficient. There
are situations in which some generic tools perform better than
others, for example HUI-II and -III may be more responsive to
hearing disorders (32) because they include explicit dimensions
on sensation and hearing, respectively. It is of course prudent
to consider the existing evidence to select the most appropriate
outcome tool; however, it is still far from clear whether suffi-
cient aspects of Quality of Life are captured in situations where
one generic tool is better than another. Therefore, it seems not
only reasonable but necessary that additional patient evidence

is included in HTA processes alongside the standard cost-utility
evaluation. The challenges associated both with patient evi-
dence and direct participation in the HTA process are numerous
(5), and to date, no clear consensus has emerged on how to
include patient perspectives and values in a way that is not con-
sidered anecdotal but on par with other evidence. It may be
that the EQ-5D 5-level questionnaire will improve psychome-
tric properties in some disease areas (56), but the conceptual
limitations remain.
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