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Abstract

Background: Preference-based, generic measures are increasingly being used to measure quality of life and
as sources for quality weights in the estimation of Quality Adjusted Life Years (QALYs) in rheumatoid
arthritis (RA). However, among the most commonly used instruments (the Health Utilities Index 2 and 3
[HUI2 and HUI3], the EuroQoL-5D [EQ-5D], and the Short Form-6D [SF-6D], there has been little
comparative research. Therefore, we examined the reliability and responsiveness of these measures and the
Rheumatoid Arthritis Quality of Life (RAQoL) and the Health Assessment Questionnaire (HAQ) in a
sample of RA patients. Major findings: Test–retest reliability was acceptable for all of the instruments with
the exception of the EQ-5D. Using two external criteria to define change (a patient transition question and
categories of the patient global assessment of disease activity VAS), the RAQoL was the most responsive of
the instruments. For the indirect utility instruments, the HUI3 and the SF-6D were the most responsive for
measuring positive change. On average, for patients whose RA improved, the absolute change was highest
for the HUI3. Conclusions: The HUI3 and the SF-6D appear to be the most responsive of the preference-
based instruments in RA. However, differences in the magnitude of the absolute change scores have
important implications for cost-effectiveness analyses.

Introduction

Improvement in health related quality of life
(HRQL) is one of the most important goals in the
management of rheumatoid arthritis (RA) [1]. As
such, HRQL and health status measures have of-
ten been used as outcomes in clinical trials and
studies assessing a variety of interventions in RA
[2–5]. A variety of instruments that assess RA-
specific HRQL (for example, the Arthritis Impact
Measurement Scales (AIMS), the Rheumatoid
Arthritis Quality of Life questionnaire (RAQoL) )

or generic HRQL or function (such as the Short
Form 36 (SF-36)) have been applied to the
assessment of RA [2, 6, 7].

Preference-based or indirect utility measures are
generic HRQL measures that are often used in
clinical and observational studies as the scores that
they generate can be utilized to calculate quality
adjusted life-years (QALYs) and can thus be
integrated into cost-utility analyses [8]. Examples
of these instruments include the Health Utilities
Index Mark 2 (HUI2) and Mark 3 (HUI3), Eu-
roQol (EQ-5D), and the Short Form 6D (SF-6D).
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All of these instruments have been previously ap-
plied in the assessment of patients with RA [9–11].

Responsiveness is often defined as the ability of
an instrument to measure change [12]; however,
there are multiple definitions of responsiveness
that exist in the literature [13, 14]. There has been
little work in the evaluation and comparison of
responsiveness (using any definition) of the
indirect utility instruments. A recent study by
Conner-Spady and Surez-Almazor [11], examined
the responsiveness of three preference-based mea-
sures of HRQL (EQ-5D, HUI3, and the SF-6D) in
a sample of patients with at least one of several
types of rheumatological conditions. To our
knowledge, there have been no evaluations of the
responsiveness of the RAQoL in RA in North
American populations although one has been
published in a Swedish sample [7]. Therefore, there
remains a need for more research to assess the
responsiveness of these measures, to compare their
characteristics, and to determine how their prop-
erties compare to disease-specific measures. Fi-
nally, since the indirect utility measures are often
used as the source of quality weightings used for
the estimation of QALYs in cost-utility studies in
RA, it is important that they are determined to be
reliable, valid and responsive in this disease state.

Therefore, the primary purpose of this study
was to examine the reliability and responsiveness
of the indirect utility instruments and the RAQoL
and the HAQ from baseline to 6 months in a
sample of rheumatoid arthritis patients.

Methods

Study sample

To be included, subjects had to have a rheuma-
tologist-confirmed diagnosis of RA (as defined
by the American College of Rheumatology diag-
nostic criteria) [15], receive rheumatology care
within the province of British Columbia, consent
to and be sufficiently proficient in English to
answer the questionnaires and be willing to par-
ticipate in follow-up surveys. Recruitment of RA
patients began in October 2001 and ended in
September 2002. Ethical approval for this study
was obtained through the University of British
Columbia’s Behavioural Ethics Committee and

informed consent was obtained from each of the
participants.

Eight private rheumatologists’ offices from the
study areas referred subjects into the sample dur-
ing their interactions in routine clinical practice. In
addition, two of the eight rheumatologists’ prac-
tices sent letters to all of their patients with RA
inviting them to participate in the survey. All pa-
tient questionnaires were self-administered, self-
completed and submitted via mail. The study
rheumatologists’ offices supplied additional infor-
mation from the patients’ health record.

Measures

Participants were asked to complete a question-
naire at baseline and three and six months there-
after. The questionnaire consisted of sections
devoted to socio-economic, clinical and functional
status and quality of life assessment instruments.

Clinical
Participants self-reported clinical variables in-
cluded swollen joint count (SJC) and tender joint
count (TJC) (using the mannequin-based 42 joint
count methodology) [16], a 10 cm pain visual
analogue scale (VAS), a patient global assessment
of disease activity (10 cm VAS) [1], and RA
severity and RA control (both using a 5 point
Likert scale). The attending rheumatologists were
asked to complete a physician global assessment of
disease activity (10 cm VAS) for each patient [1].

For the 6-month questionnaire, participants
were asked to complete a five point Likert scale
that assessed changes in their RA since answering
the baseline questionnaire. The question asked was
‘Overall, how would you describe changes in your
rheumatoid arthritis since answering the FIRST
questionnaire (i.e. about 6 months ago?’). Re-
sponse choices included ‘Much Worse’, ‘Some-
what Worse’, ‘The Same’, ‘Somewhat Better’ and
‘Much Better’. These questions are referred to as
‘patient transition questions’. To increase the
number of patients in each category, responses to
these questions were collapsed into three catego-
ries as follows: (1) worse (included responses
‘much worse and somewhat worse’); (2) the same;
and (3) better (included ‘much better and some-
what better) which is a similar approach adopted
by other investigators [9, 12, 14, 17].
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The sample of RA patients in our study expe-
rienced ‘natural’ courses of their disease over time
rather than changes associated with a treatment of
known efficacy. In group level analyses, average
change scores can mask the proportion of patients
with follow-up scores that differ (either improved
or deteriorated) from those at baseline. Because of
this, we carried out separate analyses for each of
the distribution-based responsiveness measures
according to our collapsed transition question
criteria (‘worse’, ‘the same’, or ‘better’). This is the
same approach postulated by other investigators
[11, 17].

Health status and HRQL measures

Health Assessment Questionnaire (HAQ)
Disability Index
The HAQ is a measure of physical disability that
assesses ability to complete everyday tasks in areas
such as dressing and grooming, rising, eating,
walking, personal hygiene, reach, grip and other
activities (such as getting into and out of a car).
Each of these areas is assigned a section score that
is further adjusted to account for the use of any
aids, devices or help from another person. Section
scores are then summed and averaged to give an
overall score between 0.0 (best possible function)
to 3.0 (worst function). A HAQ score difference of
0.25 is said to represent the minimally important
difference (MID) [18, 19].

Rheumatoid Arthritis Quality of Life
Questionnaire (RAQoL)
The RAQoL consists of 30 questions (answered by
yes/no) that assess such aspects of RA as moods
and emotions, social life, hobbies, everyday tasks,
personal and social relationships, and physical
contact. The RAQoL is scored by assigning a
point for each affirmative response and no points
for negative responses. Thus, scores range from 0
(least severity) to 30 (highest severity). To date, the
MID for the RAQoL has been estimated to be
approximately 2.00 [20].

Preference based indirect utility assessment
instruments
The indirect utility assessment instruments used
were the HUI2, HUI3, SF-6D, and the EQ-5D
[21]. In a cross-sectional analysis in patients with

RA, the MID for the overall utility scores was
determined to be 0.03 to 0.04 for the HUI2, 0.06 to
0.07 for the HUI3, and 0.03 to 0.05 for the SF-6D
and the EQ-5D [20]. Grootendorst et al. con-
cluded that differences on the HUI3 of 0.03 or
more should be considered to be clinically impor-
tant [22], whereas Samsa et al. [23]. determined,
from a small random sample of 160 patients from
a Veteran’s Administration hospital, that 0.02
(95% confidence interval 0.01–0.05) was a clini-
cally meaningful difference for the HUI2. Based
upon these results and the fact that change in one
level within any attribute in either system (a clin-
ically important change) generates a change of
0.03 or more in overall score forms the basis for
the guideline that differences of 0.03 or more in
HUI2 and HUI3 scores are clinically important
[24]. In another analysis of seven longitudinal
studies examining SF-6D global utility scores,
investigators estimated that the MID to be 0.033
(95% CI: 0.029–0.037) [10]. A recent comprehen-
sive review of the similarities and differences across
these instruments is available and is beyond the
scope of this research paper [21].

Data analysis

Reliability
To determine test–retest reliability, a second
questionnaire was sent to a randomly selected
group of 50 patients immediately after receipt of
their follow-up questionnaire with the instructions
to complete and return within 5 weeks. The
5 week period was chosen as this was determined a
priori to be the time window in which changes
(either improvement or deterioration) in their RA
would be unlikely. Intraclass correlation coeffi-
cients (two-way mixed effect model such that the
subject effect was random and the instrument ef-
fect was fixed) were calculated for the overall
scores from the two time periods (Table 1).

Measures of responsiveness

Our analysis assessed responsiveness to change in
RA for the indirect utility measures (the HUI2,
HUI3, SF-6D and the EQ-5D), the RAQoL and
the HAQ for the changes between the baseline and
six month responses. For each patient who had
data on all instruments at each of the pair of visits,
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the difference between the two corresponding
scores was calculated. In the primary analysis of
responsiveness, the results were stratified into pa-
tients classified as ‘better’, ‘the same’, or ‘worse’
according to the collapsed transition question. In
addition, in a secondary analysis, utilizing the
patient global assessment of disease activity (called
‘patient global’ hereafter), the percentage
improvement over baseline (i.e. the relative
change) was calculated utilizing the following
formula:

(6mos.patientglobal�baseline.patientglobal)
ðbaseline.patientglobalÞ �100

251 According to this formula and adapting guidelines
of response from American College of Rheuma-
tology 20 criteria [1], patients were classified as: (1)
‘better’ if the patient global had changed by ‡20%,
(2) ‘the same’ if the patient global had changed
>)20% and <20%; and (3) ‘worse’ if the patient
global had changed <)20%. All the indices of
responsiveness (as described below) were calcu-
lated for the subgroups defined by this criterion.

Three distribution-based approaches were
employed to assess responsiveness:

(1) the effect size (ES) [13, 25] using the fol-
lowing formula:

meanðx1 � x2Þtotalgroup
SDtotalgroup

265 where x1 is the mean score at 6 months for the
entire group; x2, the mean score at baseline for the
entire group; SDtotalgroup, the standard deviation at
baseline for the entire group.

An effect size of 1 indicates a mean change in
magnitude equivalent to one standard deviation.
We adopted the criteria of Cohen, where absolute

values of effect sizes (d) can be categorized as small
(<0.5), medium (0.5–0.8), or large (>0.8) [26, 27].
Positive values reflect improvement while negative
values reflect worsening for the indirect utility
instruments while the converse is true for the HAQ
and the RAQOL.

(2) the standardized response mean (SRM) [13]
using the following formula:

meanðx1 � x2Þtotalgroup
SDðx1 � x2Þtotalgroup

281where x1 is the mean score at 6 months for the
entire group; x2 the mean score at baseline for the
entire group; SD ( x1 –x2)totalgroup, the standard
deviation (SD) for the change in scores in the en-
tire group.

The absolute values of the SRM are regarded as
either small (<0.5), medium (0.5–0.8) or large
(>0.8) and the signs (either positive or negative)
are interpreted as for the ES [27].

(3) the relative efficiency statistic (RE) [28, 29]
using the following formula:

tcomparison

tgoldstandard

� �2

293Given the information on the superior respon-
siveness of disease-specific over generic measures
[30], we selected the RAQoL as the ‘gold standard’
which to compare each of the instruments. The
measure with the highest RE has the highest power
for a given sample size, or requires fewer patients,
to achieve a given level of statistical power [12].

Since the standard errors of the distribution-
based approaches are not defined, we used
bootstrap methods to estimate 95% confidence
intervals (CI) for the ES, and the SRM [31].
Rather than conduct a large number of statistical
tests, the 95% CIs were investigated to determine
the degree of overlap between the values generated
across the HRQL measures.

The distribution-based methods described
above do not provide answers to practical
questions such as, for example, how likely is a
decrease in a specified amount in the utility score
(as measured by the indirect instruments) to
represent actual deterioration? Thus, we utilized
a flexible polytomous regression model [32] to
assign probabilities of patient’s improvement,
status quo, or deterioration (as defined by the

Table 1. Test–retest reliability

Instrument ICC 95% CI

HUI2 0.77 0.59–0.88

HUI3 0.81 0.66–0.90

SF-6D 0.89 0.79–0.94

EQ-5D 0.46 0.18–0.68

HAQ 0.97 0.93–0.98

RAQoL 0.93 0.86–0.96

Questionnaire results compared to results within 35 days.

Results are intraclass correlation coefficients (ICC) with 95%

confidence intervals (CIs).

1336



transition question) to different levels of change
in the indirect utility and disease specific HRQL
measures. The polytomous regression has been
adapted to assess responsiveness and the results
are presented in a graph of three curves, each of
which describes how the estimated probability of
a respective outcome (improvement, no change,
or worsening as defined by the collapsed transi-
tion question or the patient global assessment of
disease activity question), changes as a function
of the difference in two consecutive scores [17].
Bootstrap sampling with 1000 simulations was
performed to obtain the empirical 95% confi-
dence limits of each estimated curve.

Finally, we examined associations between
changes in either the unweighted domain scores of
the EQ-5D and the SF-6D (as these instruments
do not typically calculate single-attribute utility
values) or the single-attribute utility scores of the
HUI2 and HUI3 with the external criteria. The
purpose of these analyses was to investigate which
domains/single attributes were most likely to
change in response to improvement or worsening
in RA (as defined by the external criteria). Statis-
tical analysis using Kruskal–Wallis was employed.
Conservatively, we defined a clear association if
the statistical tests were significant ( p<0.05) for
the domain or single attribute with both external
criteria.

Results

Demographics and missing values

Of the 320 RA patients who returned the baseline
questions, 239 (75%) returned the 6 month ques-
tionnaires. Characteristics of our baseline sample
have been described in detail elsewhere [20].
Baseline characteristics of those who completed
the 6 month questionnaires compared to those
who did not were similar between the two groups.
However, for all of the instrument scores, those
who completed the 6 month questionnaires ap-
peared to have poorer baseline mean HRQL
scores than those who did not (with the exception
of the HUI2) but this relationship was statistically
significant only for the HAQ. Other variables that
differed between the subgroups were self-reported
severity and proportion who worked outside the

home in the past 12 months (both favoring those
only completing the baseline questionnaire).

Reliability

The results for the test–retest reliability approach
for the generic and disease specific instruments are
shown in Table 2. The EQ-5D overall score ap-
peared to be the lowest while the RAQoL and the
HAQ displayed the highest reliability.

Responsiveness

For the 0–6 months transition question, 96 (40%)
reported improvement, 85 (36%) reported no
change and 58 (24%) reported worsening. Of these,
222 patients had pairs of answers on all question-
naires to permit comparisons (89 reporting
improvement, 77 reporting status quo and 56
reporting worsening). For the secondary external
criterion (as defined by categorization of the patient
global assessment of disease severity VAS) for these
222 pairs, results of the patient global scores were
available and were classified as follows: 65, 118, and
39 reporting improvement, status quo and worsen-
ing using criterion described in theMethods section.
The two external criteria had fairly low agreement
(weighted kappa 0.30, 95% CI 0.20–0.41).

The indices of responsiveness (ES, SRM, and the
RE) and their associated 95% CI for those who
responded as better, the same or worse according to
the transition question and the patient global rating
of disease severity VAS are presented in Table 2.
Generally, the results of the various responsiveness
statistics tended to agree within each of the instru-
ments and there was little overlap between their
95% CI. Overall, the RAQoL was the most con-
sistently responsive of the instruments tested
regardless of which of the external criteria were
applied. Depending on whether the change was
classified as either ‘worse’ or ‘better’ and which of
the external criteria were applied, the indirect utility
instruments and the HAQ displayed varying de-
grees of responsiveness. For example, the EQ-5D
appeared to be responsive in those who were clas-
sified as ‘worse’ irrespective of which external cri-
teria were applied but less responsive in those
classified as ‘better’. The HAQ appeared to be rel-
atively responsive in both those classified as better
or worse using the patient transition question to
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define the groups, but less responsive (in relation to
the other instruments) when the patient global
assessment of disease severity criterion was applied.
The HUI3 appeared to be poorly responsive except
in those classified as ‘better’ by the patient global
assessment of disease severity. The HUI2 was con-
sistently ranked among themiddle in responsiveness
and the SF-6D appeared to be more responsive in
those classified as ‘better’ (by either criterion) than
those classified as ‘worse’.

Flexible polytomous regression techniques

Selected results from the flexible polytomous
regressions exploring responsiveness are shown in
Figures 1 and 2. The curves on each figure corre-
spond to the three types of outcome (worse, same,
better) as defined by the each of external criteria
(patient transition question or the patient global
assessment of disease activity). Each curve shows
how the estimated probabilities of a specific

Figure 1. Results of the multi-response model of the association between a change in the RAQoL and the external criteria (transition

question on the left hand side and patient global VAS criteria on the right hand side). The solid lines represent the fitted model whereas

the dotted lines represent the 95% confidence limits.

Figure 2. Results of the multi-response model of the association between a change in the HUI3 and the external criteria (transition

question on the left hand side and patient global VAS criteria on the right hand side). The solid lines represent the fitted model whereas

the dotted lines represent the 95% confidence limits.
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response vary depending on the observed change
in the scores of the instruments.

In general, the results of using the patient global
assessment of disease activity VAS appear to be
better able to discriminate between those patients
whose RA has improved, worsened or stayed the
same than the transition question. This is evident
in all of the graphs as there is a sharper delineation
between the three curves (worse, better and same)
in. Overall, the RAQoL appeared to be most
responsive as shown in Figure 1 as compared with
the other instruments using the same external cri-
terion. For example, in Figure 1 in the right hand
pane, there is very good discrimination between
the three curves as shown by their degree of sep-
aration. The probability of being classified as ‘the
same’ is high (approximately 60%) if the difference
between the two scores is zero. Similarly, this
probability decreases as we move in either direc-
tion and becomes extremely small when the dif-
ference is ±20. As the difference in the scores gets
larger in the positive direction (recall that larger
values in the RAQoL reflect worse HRQL), the
probability of being classified as ‘worse’ grows to
>80% when the difference in scores is approxi-
mately 15 and almost 100% when the difference is
20. These values are similar to those displayed for
negative values (reflecting improvement) in the
RAQoL and the dashed curve labeled as ‘better’.

For the indirect utility instruments, using the
patient transition question as the external criteria
for change, there was generally fairly poor dis-
crimination between the curves with significant
overlap between the probabilities of being classi-
fied ‘better’, ‘worse’ and ‘same’ across the range of
difference scores. Using the patient global assess-
ment of disease activity VAS criteria, the curves
for all the indirect utility instruments showed
much better discrimination between those classi-
fied as ‘better’ and ‘worse’. However, for those
classified as the ‘same’, there was considerable
overlap between these probabilities and the prob-
abilities for ‘better’ and ‘worse’. The HUI3 ap-
peared to be the best able to discriminate in this
regard (Figure 2). Thus, it would seem that al-
though these instruments can discriminate change
well (according to the external criterion) in those
who improve or worsen, those that stay the same
yield somewhat problematic difference scores. This
finding could be a property of the instruments or

may be a reflection of the cut-off values of our
external criterion.

Similarly, for the HAQ, the patient global
assessment of disease severity VAS criterion ap-
peared to result in better discrimination between
the curves; however, as with the indirect utility
measures, there was considerable overlap between
the ‘same’ category and the other categories.

Change in unweighted domain scores (EQ-5D,
SF-6D) and single attribute utilities (HUI2, HUI3)

For the EQ-5D, pain/discomfort, anxiety/depres-
sion and self-care, and, for the SF-6D, physical,
and social functioning, role limitations and pain
met our criteria for statistical significance. For the
single attributes from the HUI systems, ambula-
tion, emotion, and pain (from the HUI3) and
mobility, emotion and pain (from the HUI2) met
the criteria. Of note, there were more significant
associations between the domains/single attributes
and the changes defined by the patient global
assessment of disease severity categories than the
patient transition question responses. For exam-
ple, with the EQ-5D there was a significant asso-
ciation between the mobility domain in the patient
global assessment of disease severity VAS defined
changes but not for the other external criterion.
For the SF-6D, HUI3, and HUI2 there were sig-
nificant associations for the vitality domain, the
dexterity single attribute, and the sensation single
attribute, respectively, using the patient global
assessment of disease severity VAS defined chan-
ges. Of note, for the self-care single attribute in the
HUI2, there was a significant association between
the patient transition defined changes but not the
other criterion.

Discussion

This study is the first to compare the reliability and
longitudinal changes in scores obtained with four
indirect utility instruments (HUI3, HUI2, EQ-5D,
SF-6D), a disease-specific measure (the RAQoL),
and a disability measure (the HAQ) in a sample of
patients with rheumatoid arthritis. Our results
demonstrate that while the generic, preference-
based measures yielded scores that were generally
reliable, they had lower responsiveness (as assessed
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by multiple methodologies) in RA than the dis-
ease-specific RAQoL. The indirect utility measures
did, however, yield moderate responsiveness sta-
tistics when the patient global assessment of dis-
ease severity was applied as the external criterion
for change. The domains and attributes of the
indirect utility instruments that were commonly
associated with the external criteria for change in
RA tended to be pain, ambulation/physical func-
tioning, and emotional/mental health.

Using the patient transition external criterion,
we found that there were fairly large mean differ-
ences in the instruments between the time points
for individuals who were classified as being the
‘same’ from their RA perspective (sometimes the
change in this category was of similar magnitude
as those classified as ‘worse’ or ‘better’). This point
was illustrated in the polytomous regression plots
where there was considerable overlap between the
‘same’ and ‘better’ or ‘worse’ curves. While this
finding could be the result of shortcomings of the
instrument in assessing changes in RA, these
findings were not observed when a different
external criterion was applied (categories based
upon the patient global assessment of disease
activity VAS). Also, several single attributes that
were expected to have significant associations with
changes in RA were significantly associated with
changes in the patient global assessment VAS and
not the patient transition question changes
(mobility (EQ-5D), vitality (SF-6) and dexterity
(HUI3)). Therefore, categorization of the patient
global assessment of disease activity VAS appears
to be a superior external criterion for RA than the
patient transition question as it was expected that
these domains/single attributes would be associ-
ated with changes in RA.

Generally, dividing the sample into ‘worse’,
‘same’ and ‘better’ using the patient global
assessment of disease severity VAS categories
seemed to more accurately define these groups
than the patient transition question. This point is
illustrated by the larger responsiveness statistics
for all of the instruments, the smaller amount of
change in all of the instruments in those classified
as having their RA being the ‘same’ as at baseline,
and a greater magnitude of change (either negative
or positive) in those classified as having their RA
‘worse’ or ‘better’ than baseline. Using the transi-
tion question as the external criterion resulted in

small ES and SRM statistics for virtually all of the
instruments for those who reported to have im-
proved or worsened from baseline for many of the
indirect utility measurements (Table 2). Con-
versely, when applying the classification according
the patient global assessment of disease severity
VAS (Table 2), many of the responsiveness sta-
tistics for those classified having their RA im-
proved or worsened over baseline can be
interpreted as moderate or large, and all of the
paired t-tests for those who improved or worsened
were significant for all of the instruments.

The indirect utility instruments displayed dif-
ferent properties in this study. Reliability was
acceptable for all of the scores except for the EQ-
5D. This finding is considerably lower than pre-
viously reported in rheumatoid arthritis (ICC of
0.73 using the stable groups approach and 0.78
using test–retest reliability) [9]. The differences in
these two findings may be due to the 5 week win-
dow for resubmission of the reliability question-
naires in our study compared to two weeks in the
other analysis. In the longer time frame, it is pos-
sible that there was a higher probability for
change. This change may have penalized the EQ-
5D much more than the other scales as there is a
term in the EQ-5D scoring function (N3) that
subtracts 0.269 if a score of the lowest level (3)
occurs on at least one domain. Thus, a one cate-
gory change (from ‘2’ to ‘3’) in response in a single
domain can have profound implications for
reducing the EQ-5D utility score. However, other
instruments which were found to be more
responsive than the EQ-5D were stable (the RA-
QoL and the HAQ) over this time frame.

The HUI2 and the HUI3 generally had low
responsiveness statistics utilizing the patient tran-
sition question as the external criteria and mod-
erate responsiveness statistics when the categories
of the patient global assessment of disease activity
VAS were applied. Their relative rankings were
towards the middle or bottom for all of the
instruments regardless of the external criteria ap-
plied accept for the ‘better’ category as defined by
the patient global assessment of disease activity.
For this category, the HUI3 had the highest
responsiveness statistics in two categories (the ES,
and the SRM). This was likely due to the obser-
vation that the mean change in this category was
quite large (0.17) which was almost half of the
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baseline score. In the polytomous regression plots,
the HUI3 appeared to have less overlap between
the same and the better or worse curves than the
other indirect utility instruments (i.e. Figure 2)
which may make it more responsive in RA. As
expected, the sensation attribute (HUI2), the
vision, hearing and speech attributes (HUI3) and
the cognition attributes (both scales) were not
associated with the external criteria defined change
in RA. Of note, although one would have expected
dexterity (HUI3) and self-care (HUI2) to be con-
sistently associated with changes in RA, each was
only significant for only one of the external crite-
ria.

The SF-6D generally had low responsiveness
statistics utilizing the patient transition question as
the external criteria and moderate responsiveness
statistics when the categories of the patient global
assessment of disease activity VAS were applied.
This latter finding was especially true for the ‘better’
category. One of the problems with the respon-
siveness of the SF-6D when using our external cri-
teriawas the amount of change experiencedby those
categorized as the ‘same’. Using each of the external
criteria, there was mean change of similar magni-
tude in those classified as the ‘same’ and ‘better’.

As anticipated, the RAQoL was the most
responsive to changes in both positive and nega-
tive directions which are in agreement with other
research comparing disease-specific to generic
HRQL instruments [30]. The responsiveness
statistics were generally moderate to large irre-
spective of the external criteria of change applied.
In addition, the results of the polytomous regres-
sions reveals well delineated curves for same, bet-
ter and worse without a large degree of overlap
(Figure 1).

Results for the HAQ revealed that this
instrument performed approximately equivalently
for both of the external criteria with respon-
siveness statistics of similar magnitude. However,
when compared to the other instruments, the
HAQ rankings were among the highest for
responsiveness statistics calculated from catego-
ries defined by the patient transition question
but were either in the middle (for those catego-
rized as worse) or at the bottom (for those cat-
egorized as better) for responsiveness statistics
calculated from categories defined by the patient
global assessment of disease severity VAS.

Although the reason for this finding is not
obvious, perhaps the patient transition question
is capturing mostly changes in elements of dis-
ability (as measured by the HAQ) rather than
other aspects/domains of RA which are being
captured by the other instruments.

In summary, the RAQoL was consistently the
most responsive of the tested instruments. Among
the indirect utility instrument’s overall utility
scores, the EQ-5D appeared to be the most
responsive to worsening but not to improvement.
Conversely, the HUI3 and SF-6D were superior in
detecting improvement but the SF-6D detected
changes in those classified as the ‘same’. Thus, in
RA clinical trial situations where a known effective
intervention is to be applied and there is a large
probability of positive change, the SF-6D and the
HUI3 would be superior to the other instruments.
However, changes in the SF-6D might be larger as
many patients classified as the same by other cri-
teria would, in fact, improve using this scale. The
HUI2 appeared to be fairly non-responsive in RA
in comparison to the other measures.

We have characterized the responsiveness of the
scores of the instruments but, for economic evalu-
ation, the absolute change size (and not just the ef-
fect size) matters the most. For example, when used
as quality weightings in the estimation of QALYs,
the magnitude of the change in the instrument score
determines the size of the denominator in the
determination of the incremental cost-effectiveness
ratio. As such, in our study, it would appear that
when applied to a study examining mostly
improvement (ie. a study of a newdrug therapy), the
HUI3 would yield the largest change compared to
the SF-6D which was the smallest (0.17 and 0.06
using the patient global assessment criteria). Obvi-
ously, these findings have important ramifications
for cost-effectiveness analysis and could result in
substantial differences in incremental ratios when
used within the same model.

We conclude that the reliability of the scores
from all the instruments (with the exception of the
EQ-5D) was acceptable. Categories defined by the
patient global assessment of disease severity
appeared to perform better as an external criterion
for change in RA than a patient transition ques-
tion. The RAQoL was the most responsive
although all the instruments were capable of
detecting change to some degree. The HUI3 and
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the SF-6D may be the best indirect utility instru-
ments to use in clinical trials of RA where a known
effective intervention is to be applied. The differ-
ences in the magnitude of the absolute change
scores have important implications for cost-effec-
tiveness analyses.
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