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Abstract

Background: Utility scores are used to estimate Quality Adjusted Life Years (QALYs), applied in determining the
cost-effectiveness of health care interventions. In studies where no preference based measures are collected,
indirect methods have been developed to estimate utilities from clinical instruments. The aim of this study was to
evaluate a published method of estimating the EuroQol-5D (EQ-5D) and Short Form-6D (SF-6D) (preference based)
utility scores from the Health Assessment Questionnaire (HAQ) in patients with inflammatory arthritis.

Methods: Data were used from 3 cohorts of patients with: early inflammatory arthritis (<10 weeks duration);
established (>5 years duration) stable rheumatoid arthritis (RA); and RA being treated with anti-TNF therapy.
Patients completed the EQ-5D, SF-6D and HAQ at baseline and a follow-up assessment. EQ-5D and SF-6D scores
were predicted from the HAQ using a published method. Differences between predicted and observed EQ-5D and
SF-6D scores were assessed using the paired t-test and linear regression.

Results: Predicted utility scores were generally higher than observed scores (range of differences: EQ-5D 0.01 -
0.06; SF-6D 0.05 - 0.10). Change between predicted values of the EQ-5D and SF-6D corresponded well with
observed change in patients with established RA. Change in predicted SF-6D scores was, however, less than half of
that in observed values (p < 0.001) in patients with more active disease. Predicted EQ-5D scores underestimated
change in cohorts of patients with more active disease.

Conclusion: Predicted utility scores overestimated baseline values but underestimated change. Predicting utility
values from the HAQ will therefore likely underestimate the QALYs of interventions, particularly for patients with
active disease. We recommend the inclusion of at least one preference based measure in future clinical studies.

The assessment of the cost-effectiveness of health care
interventions has become increasingly important as
health care providers aim to select the treatments and
interventions which maximise health gain from their
scarce resources. Assessments based on quality-adjusted
life years (QALYs) are used to compare the benefits of
interventions across medical conditions. The calculation
of QALYs involves weighting duration of life by a pre-
ference-based measure of the health-related quality of

life (HRQol) experienced. Preference based measures are
based on methods to value health states using simulated
choices between alternative health states: an individual
considers a transition from a defined health state to
some alternative (usually preferable) health state which
involves a sacrifice of something they value, for example
life expectancy, or a risk of an unfavourable event such
as death. The greater the sacrifice or risk accepted to
make the transition, the lower the valuation of the
defined health state [1]. Preference based measures pro-
vide a value (known as utility), on a scale ranging from
1 (equivalent to full health) to 0 (equivalent to death)
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with the potential in some measures for states consid-
ered ‘worse than death.’ The calculation of cost per
QALY as a basis for assessing the cost-effectiveness of a
treatment has been adopted by organisations evaluating
and recommending treatments in many countries
including the UK [2] and the USA[3]
Preference based measures such as the EuroQol-5D

(EQ-5D) [4] and the Short Form-6D (SF-6D)[5] which is
derived from the Short Form 36-Item Health Survey
(SF-36)[6]) collect information about the health status of
patients using self-administered questionnaires. The
health status of the patient is then linked to a societal
utility value, one aimed to be representative of the
values of the population of a particular country, which
is obtained via large valuation studies in the general
population which attribute a utility value to each possi-
ble health state described by the questionnaire.
In rheumatology, most clinical studies incorporate the

Health Assessment Questionnaire Disability Index
(HAQ)[7], which is a condition-specific health status
measure that focuses on functional disability, a single
aspect of health. Condition-specific health status mea-
sures have limited use in economic evaluation because
comparison across therapeutic areas becomes almost
impossible. Since treatments for rheumatology have to
‘compete’ with treatments for other diseases, the com-
parison of cost-effectiveness using generic outcome
measures is essential.
Despite their importance, many studies do not collect

generic preference based utility measures. To overcome
this limitation, methods of estimating the utility values
of preference based measures from disease specific mea-
sures have been developed. In rheumatology, a model
has recently been developed which maps the HAQ to
the EQ-5D and SF-6D for the purpose of estimating the
average utility of a cohort [8]. The use of mapping tech-
niques has been described as second-best compared to
primary collection of data [9], but remain one of the
most practical solutions available when no utility mea-
sure has been collected. Since the inclusion of prefer-
ence based measures increases the number of items in
collected in a study, adding to patient burden, and are
often seen as less important than clinical outcome mea-
sures, it might also be deemed necessary to use these
mapping functions in future studies. In these circum-
stances, the performance of the mapping function in
estimating utility values needs to be assessed and the
likely impact of decisions based on these estimates con-
sidered. Data supporting the construct validity and
responsiveness of the SF-6D derived from the HAQ [8]
has been reported in patients with early aggressive RA
[10]. However, to date there has been no evaluation of
EQ-5D values predicted from the HAQ, and neither
EQ-5D nor SF-6D scores predicted from the HAQ have

to date been compared with actual measured values.
The aim of this study was to evaluate the published
method of estimating mean EQ-5D and SF-6D utility
scores from the Health Assessment Questionnaire
(HAQ), by comparing measured and predicted values in
groups of patients with inflammatory arthritis with vary-
ing arthritis states and degrees of disease severity.

Methods
Patients and Setting
Data were taken from three cohorts of patients. The
first was The Steroids in Very Early Arthritis (STIVEA)
randomised controlled trial (RCT) of intramuscular ster-
oid treatment versus placebo in patients with very early
inflammatory arthritis (4-11 weeks duration). The trial
follow-up finished in late 2007 [11]. At the time of this
analysis, the STIVEA trial remained blinded. The trial
analysis has since shown that although treatment with
intramuscular steroids postponed the use of DMARDs
and prevented 1 in 10 patients with very early IP from
progressing to rheumatoid arthritis, there was no statis-
tically significant difference between the two treatment
arms in any of the secondary outcome measures (which
included HAQ, the SF-36 and the EQ-5D) at 6-months
nor 12 months of follow-up [11].
The second cohort comprised patients from the Brit-

ish Rheumatoid Outcome Study Group (BROSG) RCT
of aggressive versus symptomatic control of inflamma-
tion in patients with established (>5 years duration)
stable, symptomatic rheumatoid arthritis (RA) followed
for three years. The BROSG trial was conducted
between 1998 and 2001 [12]. The BROSG trial found no
difference between treatment arms (aggressive versus
symptomatic treatment aimed at suppressing inflamma-
tion) over a three year period. Thus, the dataset may be
considered a cohort of patients with established RA
whose RA deteriorated modestly over a three year per-
iod [6].
The third cohort was a sub-sample from the British

Society for Rheumatology Biologics Register (BSRBR) of
UK RA patients receiving anti-TNF therapy. The BSRBR
was established in October 2001, and the methods of
this study have been described in detail previously [13].
Briefly, the first 4000 RA patients starting each anti-
TNFa therapy were required by The National Institute
for Health and Clinical Excellence (NICE) to be regis-
tered with the BSRBR and followed up for information
on drug use, disease activity and adverse events. Routine
data collection includes the HAQ and SF-36. As part of
the current study, from 1st August 2006 to 31st Decem-
ber 2007, patients were also asked to complete the EQ-
5D at baseline and the 6 month assessment.
The data from these three cohorts reflect a wide range

of arthritis states/severity found in routine practice.
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Baseline data for all cohorts included age, sex and dis-
ease duration. Patients also completed the EQ-5D[4],
and the SF-36[6] which is used to calculate the SF-6D
utility measure[5]. The HAQ (adjusted for aids/devices
and help from others), a patient global assessment, the
28 tender and swollen joint counts and the erythrocyte
sedimentation rate (ESR) were collected, and the Disease
Activity Score (DAS-28)[14] was calculated (Table 1).

Statistical Methods
Baseline characteristics were summarised and compared
between cohorts using the Kruskal-Wallis test for con-
tinuous variables and the Chi-square test for categorical
variables.
Estimated EQ-5D and SF-6D scores were calculated

from the HAQ, using the most successful of the map-
ping methods described in the article by Bansback et al.
[8]. The methods were developed cross-sectional data
from a cohort of 439 patients with a clinical diagnosis
of RA from two locations (308 participating in a study
in Vancouver, Canada (mean (SD) age 61.4 (13.7) years,
78% female, mean (SD) disease duration 14.0 (12.6)
years), and 131 participating in a study in Maidstone,
UK (mean (SD) age 56.0 (13.7) years). The mean (SD)
HAQ score of the patients used by Bansback et al. was
1.15 (0.78) and scores ranged from 0 to 3. EQ-5D and
SF-6D scores were estimated from items from the HAQ
using linear regression models estimated by generalised
estimating equation algorithms. Full regression equa-
tions for estimating the EQ-5D and SF-6D from the
HAQ are reported in the original study by Bansback, et
al. [8] and an example of how to use the algorithms is
available online http://www.pharmacoeconomics.ubc.ca/
download.html.
In this study, we estimated the EQ-5D using model 5

described by Bansback, et al., which was based on the
individual items of the HAQ, and treating each as a
categorical variable[8]. We estimated the SF-6D using
model 2 from the paper which used the 8 HAQ domain
scores, treated as a continuous variable[8]. These models

were reported to have the lowest mean square error and
the best predictive value of the five methods.
In order to investigate the relationship between the

HAQ and the EQ-5D and SF-6D as a basis for mapping,
we tested associations between the HAQ, EQ-5D and
SF-6D at baseline and for change over time using Spear-
man’s rank because the HAQ and EQ-5D are non-nor-
mally distributed. The mean predicted and observed
EQ-5D and SF-6D scores were compared for each
cohort at baseline and in terms of the change between
baseline and the final follow-up. The mean differences
between predicted and observed values were calculated
and presented with 95% confidence intervals and a 95%
reference range, Differences between the mean observed
and predicted scores for a group were tested using the
paired t-test. The correlations of observed and predicted
values for each measure were assessed as an indicator of
the performance of the prediction model, using the R2

statistic from a linear regression.

Results
Cross-sectional analysis
265 patients recruited to STIVEA, 466 to BROSG, and
866 patients from the BSRBR received a baseline EQ-5D
and SF-36 questionnaire. 1472 patients completed and
returned all the baseline questionnaires and were
included in this analysis; 224 (85%) of the STIVEA
cohort, 453 (97%) of the BROSG cohort, and 795 (92%)
of the BSRBR patients.
There were significant differences in demographic and

clinical characteristics between the three groups (Table
2). Patients from the BROSG study were older (median
62 years) than those from STIVEA (median 59 years)
and BSRBR (median 59 years) studies, and had lower
DAS28 scores (median: BROSG 4.0 vs. STIVEA 5.5 and
BSRBR 6.0) and lower median tender (median: BROSG
3 vs. STIVEA 9 and BSRBR 12) and swollen joint counts
(median: BROSG 3 vs. STIVEA 8 and BSRBR 7). There
was a trend of increasing HAQ score with increasing
disease duration (i.e. STIVEA>BROSG>BSRBR), but

Table 1 Summary of outcome measures used in this study

Type of measure Range of scores

Worst Best

EQ-5D Preference based utility measure/HRQoL -0.59 1.00

SF-6D Preference based utility measure/HRQoL 0.30 1.00

HAQ† Functional disability 3 0

DAS28† Disease activity 10 0

28 Tender joint count† Physician assessment of tenderness in 28 joints 28 0

28 Swollen joint count† Physician assessment of swelling in 28 joints 28 0

ESR (mm/hr)† Laboratory test of inflammatory marker/acute phase reactant * 0

Abbreviations: DAS28 = Disease Activity Score based on 28 swollen and tender joint counts, EQ-5D = EuroQol-5D, ESR = Erythrocyte Sedimentation Rate, HAQ =
Health Assessment Questionnaire, HRQoL = Health-Related Quality of Life, SF-6D = Short Form-6D

* Higher values indicate inflammation
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only the difference between patients in the STIVEA
(median 1.3) and BSRBR (median (IQR) 1.8) studies was
statistically significant (p < 0.001). There were propor-
tionally more women in the BSRBR study (76%) than
the BROSG (68%) or STIVEA (72%) studies (p = 0.003).
Baseline correlations of HAQ and EQ-5D scores ranged
from r = 0.63 (BROSG & BSRBR) to r = 0.69 (STIVEA),
and between HAQ and SF-6D from r = 0.58 (BROSG)
to r = 0.68 (STIVEA & BSRBR) (results not provided in
tables).
Overall, the predicted values of the SF-6D (R2 0.34 -

0.51) scores were higher than for the EQ-5D (R2 0.20 -
0.35), suggesting that the SF-6D mapping model
explained more of the variance in observed scores
(Table 3). The predicted mean (SD) baseline EQ-5D in
BROSG patients did not differ from observed values
(EQ-5D: observed 0.59 (0.22) vs. predicted 0.59 (0.19), p
= 0.494). The predicted mean EQ-5D values were signif-
icantly higher than the observed values in STIVEA,
(observed 0.47 (0.31) vs. predicted 0.53 (0.25), p <
0.001) and those in the BSRBR (observed 0.40 (0.33) vs.
predicted 0.44 (0.26), p < 0.001). The variance around
all predicted utility values was consistently lower than
that around observed values i.e. the predicted values
were falsely precise.
Predicted SF-6D scores were consistently higher than

observed scores (Table 3) across all cohorts. The pre-
dicted mean baseline SF-6D for BROSG patients was a
small over-estimate (observed 0.63 (0.13) vs. predicted
0.68 (0.07), p < 0.001). However, predicted mean SF-6D
values were considerably higher than observed values in
STIVEA (observed 0.57 (0.13) vs. predicted 0.67 (0.07),

p < 0.001) or the BSRBR (observed 0.53 (0.11) vs. pre-
dicted 0.65 (0.06), p < 0.001).

Longitudinal analysis
Complete EQ-5D, SF-6D and HAQ details were avail-
able for 1283 patients at baseline and the final follow-up
assessment. The HAQ scores of patients in the STIVEA
trial (1 year mean change -0.38 (SD 0.66)) and BSRBR
study (6 month mean change -0.27 (SD 0.87)) improved
over the follow-up period (results not provided in
tables). The mean HAQ score of patients in the BROSG
trial deteriorated (3 year mean change 0.16 (SD 0.47)).
There was moderate correlation of change in HAQ with
change in EQ-5D in STIVEA (r = 0.58) and with change
in SF-6D in STIVEA (r = 0.68) and BSRBR (r = 0.53).
Lower correlations of change in HAQ and EQ-5D were
observed in BROSG (r = 0.33) and BSRBR (r = 0.42)
and with the SF-6D in BROSG (0.31) (results not pro-
vided in tables).
The R2 values for the relationship between change in

observed and predicted SF-6D scores (R2 0.11 - 0.46)
were once more higher than for the EQ-5D (R2 0.08 -
0.22) (Table 4). Change in predicted values of the EQ-
5D (mean difference 0.00, 95% CI -0.02, 0.03) and SF-
6D (mean difference -0.00, 95% CI -0.01, 0.01) corre-
sponded very well with observed change in patients
from the BROSG study, a group with established disease

Table 2 Baseline characteristics of patients from the
three cohorts, ranked by median HAQ score

STIVEA BROSG BSRBR

n = 224 n = 453 n = 795 p-
value*

Age (years) 59 (44, 66) 62 (53, 69) 59 (51, 67) <0.001

Disease duration
(years)

0.16 (0.12,
0.19)

11 (7, 16) 9 (3, 18) <0.001

Female gender, n(%) 160 (72%) 308 (68%) 604 (76%) 0.009†

HAQ 1.3(0.6, 1.6) 1.5 (0.9,
2.0)

1.8 (1.1,
2.1)

<0.001

DAS28 5.5 (4.8, 6.4) 4.0 (3.2,
4.9)

6.0 (5.1,
6.8)

<0.001

28-Tender joint
count

9 (5, 15) 3 (1, 8) 12 (6, 19) <0.001

28-Swollen joint
count

8 (5, 12) 3 (1, 6) 7 (4, 12) <0.001

Values are median (IQR) unless otherwise stated. * Kruskal-Wallis; † Chi-square

Abbreviations: BROSG = British Rheumatoid Outcome Study Group, BSRBR =
British Society for Rheumatology Biologics Register, DAS28 = Disease Activity
Score based on 28 swollen and tender joint counts, HAQ = Health Assessment
Questionnaire, STIVEA = Steroids In Very Early Arthritis,

Table 3 Comparison of baseline observed and predicted
utility scores

Observed Predicted Difference
(Observed-Predicted)

n Mean
(SD)

Mean
(SD)

R2 Mean
(95% CI)

95% reference
range

EQ-5D

STIVEA 224 0.47
(0.30)

0.53
(0.25)

0.35 0.06
(0.02,
0.09)

-0.44 to 0.56

BROSG 453 0.59
(0.22)

0.59
(0.19)

0.20 0.01
(-0.01,
0.03)

-0.42 to 0.44

BSRBR 795 0.40
(0.33)

0.44
(0.26)

0.35 0.04
(0.02,
0.06)

-0.49 to 0.57

SF-6D

STIVEA 224 0.57
(0.13)

0.67
(0.07)

0.45 0.10
(0.09,
0.11)

-0.09 to 0.29

BROSG 453 0.63
(0.13)

0.68
(0.07)

0.34 0.05
(0.04,
0.05)

-0.16 to 0.25

BSRBR 795 0.53
(0.11)

0.63
(0.07)

0.51 0.09
(0.09,
0.10)

-0.06 to 0.25

Abbreviations: BROSG = British Rheumatoid Outcome Study Group, BSRBR =
British Society for Rheumatology Biologics Register, EQ-5D = EuroQol-5D, SF-
6D = Short Form-6D, STIVEA = Steroids In Very Early Arthritis
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(Table 4). The change in predicted and observed EQ-5D
scores was also very similar in patients receiving anti-
TNF therapy (mean difference -0.01, 95% CI -0.04, 0.01).
Predicted EQ-5D scores significantly underestimated

change in patients with early arthritis (mean difference
-0.07, 95% CI -0.12, -0.03). The mean change in pre-
dicted SF-6D scores was less than half that in observed
values in patients with early arthritis (SF-6D: observed
0.13 (SD 0.16) vs. predicted 0.04 (SD 0.07), p < 0.001)
and severe RA (SF-6D: observed 0.05 (SD 0.12) vs. pre-
dicted 0.02 (SD 0.06), p < 0.001). There was no signifi-
cant difference in change using predicted and observed
SF-6D values in the BRSOG trial.

Discussion
We found that, using the method of Bansback et al. [8],
the validity of estimating utility scores from the HAQ var-
ies according to disease activity and duration. Predicted
values overestimated values cross-sectionally and underes-
timated change in patients with active arthritis, particularly
those with very early disease. These differences were clini-
cally significant; the difference between observed and pre-
dicted SF-6D exceeded the estimated minimum important
difference (MID) for this measure (0.03-0.04)[15] for all
cross-sectional baseline estimates and for change over 6
months in the very early disease group. Predicted SF-6D
values overestimated baseline values and underestimated
improvement in patients with active disease by approxi-
mately 60-70%. Similarly, the difference between observed
and predicted values of the EQ-5D at baseline and for
change over time in the very early disease patients were in
the range of previous estimates of the MID for this mea-
sure (0.05-0.13)[15]. Estimating change in EQ-5D and SF-

6D scores in patients with more stable established disease
was more accurate. Overall, EQ-5D scores predicted from
the HAQ were more accurate than SF-6D scores predicted
from the HAQ.
On the basis of our results, it seems likely that evalua-

tions of QALYs derived by mapping from the HAQ may
provide conservative estimates of cost-effectiveness of
treatments. In other words, the number of QALYs
gained by the treatment may be underestimated and so
the cost per QALY will appear higher than it actually is.
Conservative cost-effective ratios might therefore incor-
rectly impact on the decisions by organizations such as
NICE in the UK[2], increasing the likelihood of truly
cost effective treatments being rejected if predicted/
mapped utility values were used. NICE states that a sin-
gle consistent measurement and valuation of health-
related quality of life, preferably the EQ-5D, is required
to assess the effectiveness of an intervention [16]. How-
ever, NICE recognises that the EQ-5D is not always col-
lected, and in these circumstances suggests that
methods may be used to estimate EQ-5D utility values
by mapping. A recent study estimating EQ-5D values
from the Western Ontario and McMaster Universities
Osteoarthritis (WOMAC) index also reported that
QALY gains and cost per QALY estimated using
mapped and actual EQ-5D values were very different.
Our study emphasizes the need, in future studies, to
incorporate preference based instruments such as the
EQ-5D or SF-36 or SF-12 which allow the calculation of
the SF-6D [5,17], and supports the similar recommenda-
tions made by Barton et al [18].
During the analysis for this study we attempted to

develop a consistent model to estimate the EQ-5D and

Table 4 Change in observed and predicted utility scores

Observed Predicted Difference
(Observed-Predicted)

Study, follow-up n Mean
(SD)

Mean
(SD)

R2 Mean
(95% CI)

95% reference range

EQ-5D

STIVEA,
1-year

159 0.20
(0.31)

0.12 (0.24) 0.22 -0.07
(-0.12, -0.03)

-0.50 to 0.64

BROSG,
3-year

375 -0.06
(0.24)

-0.06 (0.24) 0.08 -0.00
(-0.02, 0.02)

-0.50 to 0.50

BSRBR,
6-month

749 0.08
(0.33)

0.07 (0.25) 0.19 -0.01
(-0.04, 0.01)

-0.60 to 0.63

SF-6D

STIVEA,
1-year

159 0.13
(0.16)

0.04 (0.07) 0.46 -0.09
(-0.11, -0.07)

-0.14 to 0.33

BROSG,
3-year

375 -0.02
(0.11)

-0.02 (0.05) 0.11 -0.00
(-0.01, 0.01)

-0.21 to 0.21

BSRBR,
6-month

749 0.05
(0.12)

0.02 (0.06) 0.33 -0.03
(-0.03, -0.02)

-0.16 to 0.21

Abbreviations: BROSG = British Rheumatoid Outcome Study Group, BSRBR = British Society for Rheumatology Biologics Register, EQ-5D = EuroQol-5D, SF-6D =
Short Form-6D, STIVEA = Steroids In Very Early Arthritis
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SF-6D from the HAQ using the three cohorts of
patients reflecting a range of arthritis states and severity
of disease. We performed closed-test comparisons for
alternative fractional polynomial model specifications
but found no improvement on the model specified by
Bansback et al. [8]. We also attempted to use the addi-
tional covariates of age, sex, disease duration and
DAS28 score, but remained unable to develop a predic-
tion model which explained the difference in the rela-
tionship between the HAQ and EQ-5D/SF-6D within
our three cohorts.
As expected [19] we found that predicted utility scores

have smaller variance than observed values. This is
because mapped values lack the within person variance
found in observed values. Therefore, in addition to
mapped utility values resulting in an inflated cost per
QALY estimate, the probability of a treatment being
cost-effective at a specified level of willingness to pay (e.
g. £20-30 k in the UK), which is driven by uncertainty
around the cost and effect parameter estimates, will also
be overestimated. One way to solve this particular issue
may be to use multiple imputation of utility values,
rather than a single imputation as performed here.
Furthermore, the ability to predict the SF-6D and EQ-
5D from the HAQ is complicated by the weighting of
items in the EQ-5D and SF-6D profiles into the prefer-
ence-based utility values. Therefore the contribution of
each of the domains to the eventual health states is
complex and compounded by potential change over
time in each of the domains. The ability to predict the
domain scores of the EQ-5D and SF-6D, possibly using
multiple predictors, which can then be converted to an
overall summary score through the respective algorithms
may improve the accuracy of prediction.
Although Scott et al., reporting that the EQ-5D and

HAQ were unrelated in measuring change (r = 0.08)
[20], we found correlations of change scores to be con-
siderably higher (EQ-5D and HAQ: 0.33 - 0.58). The
data in this study suggest that, in certain situations,
mapping from the HAQ to the EQ-5D or SF-6D may be
acceptable. The results suggest that the mean EQ-5D
for a group of patients predicted from the HAQ is bet-
ter estimate than the mean SF-6D predicted from the
HAQ than the SF-6D when using the methods of Bans-
back, et al. [8]. In previous studies in RA using direct
measurement, the EQ-5D has been shown to correlate
more strongly with measures of functional disability and
damage than the SF-6D [21-23]. Although the moderate
to high correlations of the HAQ and SF-6D and higher
R2 for the relationship between observed and predicted
SF-6D scores, suggesting the potential for mapping
between the HAQ and SF-6D, the systematic differences
between observed and predicted SF-6D scores are wor-
rying since they suggest that the mapping function

investigated in this study introduces bias. The poorer
performance of predicted utility values in patients with
more active disease, where pain and fatigue may play a
greater role, counsels against mapping utility scores for
measures of functional disability alone in this context.
This might also explain the poorer performance of the
predicted SF-6D, a measure appears to have a better
descriptive ability for patients with less severe disease
[21], compared with the EQ-5D in this study, which
contrasts with the lower reported root mean square
error for predicted versus observed SF-6D values than
EQ-5D values reported by Bansback et al. [8].
A recent study by Amjadi, et al[10] evaluated the

validity of SF-6D scores predicted by the methods
described by Bansback, et al. [8] finding that predicted
SF-6D scores were valid in terms of the type of tests
usually applied in the validation an outcome measure,
namely (construct validity: correlation with other patient
reported and clinical outcome measures, and discrimina-
tion patients with differing severity of disease defined as
tertiles of a range of VAS scales) and responsiveness to
change assessed against clinical anchors (in this case
change on a range of 100 mm visual analogue scales ≥
10 mm). However the assessment did not included
head-to-head assessment of the predicted measure com-
pared to the observed measure, and was conducted in a
single patient group. This might mean that although the
predicted measure may detect clinically important
change in a patient group, whether this is an over- or
under-estimate of the ‘real’ change that would have
been detected by collection of the actual measure can
not be assessed. For example, with data presented in
this study we might conclude that the predicted SF-6D
was able detect a clinically important mean change of
0.04 (i.e. >MID[15]) in the STIVEA patients, however
comparison with observed SF-6D data (mean change
0.13) reveals that this is a considerable underestimate.

Conclusions
In conclusion, we suggest that estimation of utility
values from the HAQ in studies of patients with inflam-
matory arthritis should be undertaken with caution, par-
ticularly in those with active disease. On the basis of the
difference between observed and predicted scores, map-
ping of the EQ-5D from the HAQ appeared to be more
valid than mapping the HAQ to the SF-6D, particularly
in patients with established stable disease. Further
research is required to determine whether EQ-5D and
SF-6D values in patients with more active disease, can
be predicted using extra covariates (as well as the
HAQ). However estimating utility scores is demonstra-
bly inferior to collecting the utility measures as part of a
study. Our findings support the recommendations of
OMERACT, and more recently Barton et al [18] to
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include at least one measure of HRQoL, specifically one
which allows the estimation of utilities, in all relevant
clinical studies.
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