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Abstract
Objectives
The purposes of this study were to analyse and compare aspects of validity (concurrent and discriminant) of the two widely
used indirect utility instruments, the EuroQol-5D (EQ-5D) and the Short Form-6D (SF-6D) in a representative cohort of
patients with rheumatoid arthritis (RA).

Methods

Five hundred and eighty-three consecutive adult patients (435 women, 148 men) with RA and referred to the outpatient
Clinic were evaluated. Patients were asked to complete EQ-5D and SF-36. SF-6D utility scores were calculated using the
eight mean SF-36 scores, according to published algorithms. Disease-related characteristics included disease duration,
co-morbidities, a measure for disease activity [Disease Activity Score-28 joint (DAS28)] and for radiographical damage

(Sharp van der Heijde scoring method, SHS). The agreement between the utility instruments was evaluated by Bland-
Altman analysis. Construct validity was assessed using the Kruskal-Wallis test, Mann-Whitney U-test, Spearman’s
correlations, and receiver operating characteristic (ROC) curves. Multivariate analyses were used to assess the relation-
ship among HRQoL and disease-related characteristics and socio-demographic data.

Results
A comparison of means showed that SF-6D values exceeded EQ-5D values (p<0.0001). Agreement between both
measures was only moderate. Utility scores and domains and summary scores of the SF-36 were highly correlated. The
EQ-5D and SF-6D both detected change in different health status (<0.0001). The discriminatory power of both indexes
was good, without significant difference, with an AUC of 0.869 and 0.820, respectively for EQ-5D and SF-6D. The EQ-5D
and SF-6D both detected change over different health status among RA patients (both al level of p<0.0001) although
EQ-5D was more efficient in detecting differences between groups in almost all cases. Comparison of EQ-5D and SF-6D
scores within VAS groups showed that, for less healthy individuals (VAS scores 0-50), the median EQ-5D score was
significantly lower than the median SF-6D score. The multivariate regression models for EQ-5D and SF-6D included both
SHS and DAS28 (p=0.0001). The relative contribution of these domains differed substantially between patients with short
and long standing disease duration. The presence of multiple chronic conditions also appeared to contribute to reduce the
levels of utility of both instruments.

Conclusion
Although EQ-5D and SF-6D appeared to measure similar constructs, these instruments are quite different from each
other in the assessment of RA. For worse health status the median EQ-5D scores were significantly lower than the median
SF-6D scores. Moreover, EQ-5D and SF-6D appeared both significantly influenced by disease activity, radiological
damage and co-morbidity. For that reason, we advise caution in the employment of these preference-based instruments,
especially in RA patients with severe disease.
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Introduction

Rheumatoid arthritis (RA) is a chronic
disabling inflammatory joint disease
affecting about 0.5% of the population
(1) that is primarily characterised by
persistent and progressive synovitis.
Similarly to other chronic diseases, RA
can affect quality of life, morbidity,
mortality, ability to do paid or unpaid
work and healthcare costs (2-4). Con-
sidering the functional and psychoso-
cial impact of the disease, to obtain a
holistic view of the health-related qual-
ity of life (HRQoL), study endpoints
can be grouped into the following
categories based on the source of the
information: clinician-reported out-
comes (CROs), that include outcomes
either observed by a provider (e.g. joint
count) or requiring interpretation (e.g.
radiologic results, blood chemistry) and
rheumatology-specific patient-reported
outcomes (PROs) (5). The validity and
usefulness of PRO data in evaluating
and monitoring patients with RA have
been well documented (6, 7).
Consideration of HRQoL has become
progressively more important in deci-
sions regarding resource allocation,
intervention design and pharmacologi-
cal treatment with biologic agents of
individuals with chronic inflammatory
disabling conditions (8). A review (9)
have reported the usefulness of the
quality-adjusted life year (QALY),
based on patient measurements of HR-
QoL identified preference-based instru-
ments such as the EuroQol (EQ-5D)
and the most recent Short-Form-6D
(SF-6D) (10, 11). The EQ-5D is a ge-
neric preference-based instrument that
provides a comprehensive framework
within which to determine health sta-
tus and measure HRQoL. The SF-6D
was calculated from SF-36 by using a
definite scoring function (12). This al-
gorithm has the potential to extend the
scope for undertaking economic evalu-
ations in health care using exiting and
future publications of SF-36 data sets.
To date, in Italy, the use of these instru-
ments is still limited. In two studies,
the EQ-5D was found to be applicable
and adaptable to the Italy environment
(13, 14). However, its construct valid-
ity was demonstrated only recently us-
ing a large sample of the Italian general
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population (15). The SF-36 have been
translated into Italian (16) and its reli-
ability and validity were established in
patients with rheumatic conditions (2,
17, 19). Over the years, utility became
accepted as the theoretically most de-
fendable approach for weighting life-
years to calculate QALY (20, 21).
Preference-based instruments are indi-
rect, individual or combined, valuation
methods, whereas other instruments
are direct valuation techniques (i.e.
standard gamble (SG), time trade-off
(TTO), visual analogue scale (VAS), or
rating scale (21). Utilities obtained by
indirect methods are recommended by
the US Panel on Cost-Effectiveness in
Health and Medicine and the Outcome
Measures in Rheumatology Clinical
Trials (OMERACT) Consensus-Based
Reference Case for Economic Evalua-
tion in Rheumatoid Arthritis (22). Their
ease of administration has contributed
to their increased use as a source of
quality weightings in economic evalu-
ations and in clinical trials. In spite of
agencies, such as National Institute for
Clinical Excellence (NICE), recom-
mends using choice-based measures
in technology appraisals (23), a wide-
ly accepted key concern is that utility
scores can vary according to the choice
of instrument. In fact, many research-
ers found significant differences in glo-
bal utility scores obtained by different
instruments (24).

The purpose of this study were to con-
tribute to the ongoing discussion on
the choice of instrument in cost-utility
analyses (CUA) by studying and com-
paring psycometric properties of the
two widely used indirect utility instru-
ments, the EQ-5D and the SF-6D, in a
representative cohort of patients with
RA and to define the variables that can
influence the utility measurement of
their health status.

Patients and methods

Study population

Five hundred and eighty-three consec-
utive adult patients (435 women, 148
men) fulfilling the American College
of Rheumatology (ACR) classifica-
tion criteria for RA (25) and referred to
the Rheumatology Department of the
Universita Politecnica delle Marche



(Ancona, Italy) were evaluated by two
rheumatologists. All patients gave their
informed consent for anonymous anal-
ysis of data.

Demographics, disease-related
characteristics and radiographic
evaluation

A comprehensive questionnaire pack-
age including socio-demographic data,
quality of life items and disease-related
variables was administered to the pa-
tients. The following socio-demograph-
ic variables were included: age, gender
and highest attained level of education
(primary and secondary school, univer-
sity). The presence of the following co-
morbidities was assessed: hypertension,
myocardial infarction, lower extrem-
ity arterial disease, major neurologi-
cal problems, diabetes, gastrointestinal
disease, chronic respiratory disease,
kidney disease, and poor vision. The
Disease Activity Score 28-joint count
(DAS28) was used to evaluate disease
activity (26). The disease activity was
interpreted as low (DAS28 <3.2), mod-
erate (3.2 <DAS28 <5.1) or as high
(DAS28 >5.1), according to the Euro-
pean League Against Rheumatism (EU-
LAR) criteria (27-29) and in remission
(DAS28 <2.6) according to the OMER-
ACT criteria (30). Radiographical dam-
age was assessed, by a musculoskeletal
radiologist (MC) who was unaware of
patient identity, according to Sharp’s
method as modified by the Sharp-van
der Heijde Score (SHS) (31). Inter-
observer agreement was tested also by
a second investigator (FS) on 42 con-
secutive pairs of radiographs and the
intraclass correlation coefficient (ICC)
between the two investigators was more
than 0.89. By then, considering the high
interobserver agreements between the
two readers, the radiographs have been
read by only one reader (MC).

Health-related quality of life
assessment

By completing the EQ-5D and SF-36
questionnaires three measures of HR-
QoL can be estimated: EQ-5D, EQ-
VAS and SF-6D indices. Utility scores
are provided by the EQ-5D and SF-6D,
whereas the EQ-VAS summarises HR-
QoL on a 0-100 scale.
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EQ-5D index

The EQ-5D explores the following five
domains: mobility, self-care, usual ac-
tivities, pain/discomfort, and anxiety/
depression. Each domain has one item
and each item has three levels: one de-
noting no problems and three denoting
severe problems (32). A utility index
score was calculated for each subject’s
EQ-5D health status by applying the
time trade-off-based valuations from
a general UK population sample to
the observed EQ-5D profile, as data
from an Italian norm are not available
at the present time. The EQ-5D utility
scores range from -0.59 (O=being dead;
negative values represent health sta-
tus considered worse than “dead”) to
1.00 (good health status). Values close
to zero indicate worse conditions and
1.00 represents perfect health status.
In addition, patients were asked to rate
their current health status on a vertical,
graduated 20-cm visual analogue scale
(EQ-5D VAS) ranging from 0 (worst
possible health state) to 100 (best pos-
sible health status).

SF-6D index

The SF-6D is derived from the standard
4-week recall validated Italian trans-
lation of the self-administered SF-36
(IQOLA SF-36 Italian Version 1.6) (16).
The SF-6D is focused on six of the eight
health domains covered by the SF-36
Health Survey: physical functioning,
role participation (combined role-physi-
cal and role-emotional), social func-
tioning, bodily pain, mental health, and
vitality. The SF-36 global measure of
physical (PCS) and mental functioning
(MCS) were calculated as well as de-
scriptive intent (33). The SF-6D was cal-
culated from SF-36 by using a definite
scoring function (12) in order to create
a weighted index score ranging from 1.0
[no difficulty in any dimensions (or per-
fect health)] to 0.296 (severely impaired
levels in all dimensions).

Statistical analysis

The statistical analyses were performed
using the SPSS version 15.0 (SPSS Inc,
Chicago, USA), and the MedCalc® ver-
sion 10.0 (MedCalc Software, Mari-
akerke, Belgium). Continuous data
were presented as means with standard
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deviations (SDs) or medians with 95%
confidence interval (95% CI), depend-
ing on the distribution of the data (test-
ed with the Kolmogorov-Smirnov test).
Categorical data were presented as
proportions. Demographic and clinical
measures were compared using Mann-
Whitney U-test or Kruskal-Wallis test
for continuous variables, and chi-square
analysis for discontinuous variables. P-
values below 0.05 were regarded as sta-
tistically significant.

Concurrent validity

To measure convergent validity a cor-
responding new instrument is usually
compared with an established ques-
tionnaire. To define the convergent
validity of the EQ-5D health status
classifier, corresponding dimensions of
the EQ-5D and domains of the SF-36
were compared using Spearman’s rho
correlation. A correlation from 0.00 to
0.20 was interpreted as no correlation;
0.21-0.40 as low correlation; 0.41-0.60
as moderate correlation; 0.61-0.80 as
marked correlation; and 0.81-1.00 as
high correlation. Since the SF-6D is
based on the same measure of the SF-
36 and would naturally be expected
to correlate with the domains of that
measure, tests of convergent and diver-
gent validity were performed only for
the EQ-5D. Agreement was assessed
by the Bland-Altman plot (34).

Discriminant validity

Discriminant validity evaluates whether
a measure is able to identify differences
between patient subgroups stratified
based on an external anchor of health
(35). The second component of the EQ-
5D, the EQ-VAS was used to classify
individuals into health status groups,
covering the range from very poor to
very good health status (36). Specifi-
cally, each subject was included in one
of eight groups according to EQ-VAS
score: 0-20, 21-30, 3140, 41-50, 51—
60, 61-70, 71-80, and 81-100, with
each group containing approximately
a comparable number of respondents.
To test the validity of the EQ-VAS as a
discriminator of health status, the eight
groups were used in the RA patients to
assess the EQ-5D and SF-6D mean dif-
ferences. Mann-Whitney U-tests were
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used to compare differences associated
with health status groups for the EQ-5D
and SF-6D. In addition, the relation-
ship between the econometric indexes
and different levels of activity scores
in individual patients were evaluated.
Therefore, we have created 4 patient
groups based on the patients’ DAS28
ranks within the cohort. The patients
were grouped in the same way based
on their EQ-5D and SF-6D scores and
by using non parametric Kruskal-Wallis
test to assess the level of significance
of different disease activity categories
on individual patients. Finally, the dis-
criminative properties of both EQ-5D
and SF-6D were compared using re-
ceiver operating characteristic (ROC)
curves (37). In this analysis, the per-
formance of the EQ-5D index and the
SF-6D index was evaluated against two
external indicators of disease activ-
ity status: “low disease activity”, and
“high disease activity”. The DAS28
EULAR response criteria were applied
as external criterion (26). Since ROC
analysis requires external criteria to be
dichotomous, remission and low activ-
ity were grouped together as “overall”
“low disease activity”, whereas moder-
ate and high activity were clustered in
“high disease activity”. The area under
the ROC curve (AUC) was calculated
to quantify the discriminative accuracy.
The non-parametric Wilcoxon’s signed
ranks test is used for calculation and
comparison of the areas under the ROC
curves, as suggested by Hanley and
McNeil (38).

Mutivariate analysis
A set of multivariable analyses were
constructed to adjust for factors poten-

tially associated with poor HRQoL in
the RA patients. Covariates chosen by
a priori analysis were the following:
gender (as a dichotomous variable;
O=male; 1=female); age (as a continu-
ous variable); educational level (years
of education as a continuous variable);
number of co-morbidities (as a con-
tinuous variable), DAS28 and SHS
scores (both as a continuous variable).
All these factors were then introduced
as covariates in multiple regression
models in which EQ-5D and SF-6D
scores were dependent variables. All
variables were entered simultaneously.
Because of a relevant statistical inter-
action between disease duration and ra-
diographic damage, a sub-analysis was
performed for patients with low (<3
years) versus high (>3 years) disease
duration. The level of statistical signifi-
cance was set at 0.01 in order to reduce
increasing risk of reporting errors due
to multiple comparisons.

Results

Demographic and clinical data

The majority of the sample were wom-
en (74.6%), married or co-habiting
(62.5%) and with low educational level
(73.5%). The respondents’ age ranged
from 19 to 85 years, with a mean of 58
years (SD=14.2 years). They were most
frequently retired or manual workers
and living in urban areas. Of the 583
subjects enrolled, 313 (53.7%) report-
ed one or more medical co-morbidi-
ties, mostly cardiovascular (33.2%),
respiratory (15.5%), and metabolic
(14.9%) disorders. The large majority
was classified as having moderate (284
subjects, 48.7%) or high (186 subjects,
31.9%) disease activity. The proportion

of patients in low disease activity or
remission were 15.4 (90 subjects) and
4.0% (23 subjects), respectively. Table
I summarises the scores for the EQ-5D,
EQ-VAS, SF-6D and PCS and MCS
summary component of the SF-36 and
disease activity (DAS28) of all patients
with RA.

Score distributions and agreement
between utility measures

Figure 1 presents estimates of central
tendency and distribution of score for
EQ-5D (Fig. 1A), SF-6D (Fig. 1B),
and scatter plots of EQ-5D with SF-
6D (Fig. 1C) in the RA patient cohort.
EQ-5D and SF-6D values were not-
normally distributed (Kolmogorov-
Smirnov test) and the median base-
line values have different locations in
their respective scoring ranges (Fig. 1
A-B). Comparisons of means showed
that SF-6D values exceeded EQ-5D
values. The mean difference is 0.096
[95% confidence interval (CI) of differ-
ence 0.084 to 0.108, p<0.0001]. There
was a marked correlation between the
2 utility measures (Spearman’s coef-
ficient of rank correlation, rho=0.619,
p<0.001) (Fig. 1C). Figure 2 reported
the percentage of subjects with RA
reporting problems, by EQ-5D dimen-
sion. To note that the more frequently
severe problems referred by the patients
were related to the following domains:
pain and disability (44.3%), anxiety and
depression (29.7%) and inability to do
usual activities (14.4%). Subjects who
did not report any problems represent
the minority, ranging between 1% (re-
lated to the pain and disability domains)
and 34.8% (related to the self-care do-
main). Agreement between both meas-
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B Some problem
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EQ-5D dimension

Fig. 2. Percentage of subjects with rheumatoid arthritis reporting problems by EQ-5D dimension. MO:
mobility; SC: self-care; UA: usual activity; PD: pain and disability; AD: anxiety and depression.
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Fig. 3. Bland and Altman plot of differences between EQ-5D and SF-6D for patients with rheumatoid

arthritis.

ures was moderate. The Bland-Altman
plot showed proportional error and
wide limits of agreement (Fig. 3).

Convergent validity

EQ-5D utility scores and domains and
summary scores of the SF-36 were all
moderately correlated (Table I). With
respect to the socio-demographic data
both the EQ-5D and SF-6D were in-
versely correlated to the age and dis-
ease duration, but they did not showed
any significant correlation with the
educational level. The disease-related

characteristics (number of co-morbidi-
ties, DAS28 scores and radiographic
damage score) have been resulted to
correlate with both the utility measures.
Moderate correlations were also found
between both EQ-5D and SF-6D and
DAS28 score (rho=-0.478 and -0.440,
respectively) (Table II).

Discriminant validity

To compare the mean EQ-5D and SF-6D
scores across groups of differing health,
the subjects were categorised into eight
health status groups on the basis of their

665

responses to the EQ-VAS. The EQ-5D
and SF-6D both detected change over
different health status among RA pa-
tients (Kruskal-Wallis test, Ht=178.42
and 79.63, respectively; both al level
of p<0.0001) although EQ-5D was
more efficient in detecting differences
between groups in almost all cases
(Fig. 4). This validity exercise provid-
ed evidence that the consecutive EQ-
VAS based groups did differ in health
status and simulated the full range of
health. Comparison of EQ-5D and SF-
6D scores within VAS groups showed
that, for less healthy individuals (VAS
scores 0-50), the median EQ-5D score
was significantly lower than the median
SF-6D score. The patients with VAS
scores over than 50 had higher score
for the SF-6D as well. The “crossover”
appeared to occur somewhere (VAS
scores 61-70) in which the difference
between the EQ-5D and SF-6D mean
scores was minimal (Fig. 4). From that
point and on, as health status improved
(higher VAS scores), the SF-6D scores
were higher (but not significant) than
EQ-5D scores. On categorising patients
into those with remission, low activ-
ity, moderate activity and high activity,
with respect to the DAS28, EQ-5D and
SF-6D were highly significantly differ-
ent and showed a similar magnitude for
the four categories (Kruskal-Wallis test,
Ht=146.37 and 114.95, respectively;
both at a level of p<0.0001) (Fig. 5A,
5B). Figure 6 shows the AUC-ROC for
the EQ-5D and SF-6D indexes when
detecting differences in disease activi-
ty. The discriminatory power of EQ-5D
and SF-6D was good, without signifi-
cant difference, with an AUC of 0.869
(95% C10.839+0.896), and 0.820 (95%
CI 0.786+0.850), respectively (differ-
ences between areas =0.049+0.028 with
95% C.1. from 0.005 to 0.105; p=0.079)
(Fig. 6).

Factors associated with poor
health-related quality of life

Multiple regression models were con-
structed to adjust for factors potentially
associated with poor HRQL measured
by the two utility measures. The EQ-
5D was influenced by a high disease ac-
tivity, followed by radiographic dam-
age (both at a p-level of <0.0001), and
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Table I. Summary scores for the preference-based instruments (EQ-5D, EQ VAS and SF-6D), physical (PCS) and mental functioning
(MCS) summary component of the SF-36, and disease activity (DAS28) of all patients with rheumatoid arthritis (n=583).

SE-6D
(score 0.296-1)

EQ-5D VAS
(score 0—100)

SF-36 PCS
(score 0—-100)

SF-36 MCS
(score 0—-100)

DAS28
(score 0-9.4)

EQ-5D

(score 0.59-1)
Lowest value 0.1305
Highest value 0.8584
Arithmetic mean 0.4734
95% CI for the mean 0.4622 - 0.4833
Median 0.4650
95% CI for the median 04513 -0.4651
Variance 0.0162
Standard deviation 0.1279
Relative standard deviation 0.269 (26.91%)
Mean standard error 0.0052

Coefficient of Skewness
Coefficient of Kurtosis

0.1783 (p=0.0782)
0.1277 (p=0.4838)

Kolmogorov-Smirnov test
for Normal distribution

reject Normality
(p=0.001)

0.14214 13.0000 15.6300 16.7600 2.1500

0.7829 90.0000 52.3300 76.7100 8.1800

0.5699 53.6827 31.3920 42.5589 4.6476

0.5640 — 0.5757 52.4487 —54.9166 30.8891 —31.8949 41.5772 —43.5405 4.5626 — 4.7326
0.5618 55.0000 30.8100 41.2600 4.6300

0.5559 - 0.5691 55.0000 — 55.0000 30.4370 —31.4400 39.2987 —42.1600  4.5300 — 4.7296
0.0051 230.1277 38.2250 145.6399 1.0915

0.0714 15.1700 6.1826 12.0681 1.0448

0.1254 (12.54%)  0.2826 (28.26%)  0.1969 (19.69%)  0.2836 (28.36%)  0.2248 (22.48%)
0.0029 0.6283 0.2561 0.4998 0.0432

0.4408 (p<0.0001) -0.5132 (p<0.0001) 0.6130 (p<0.0001) 0.4311 (p<0.0001) 0.3628 (p=0.0005)

-0.3062 (p=0.1500) 0.0048 (p=0.9061)

reject Normality
(p<0.001)

reject Normality
(p=0.001)

0.8208 (p=0.0020)

reject Normality
(p=0.023)

-0.5509 (p=0.0214) 0.3905 (p=0.0795)

reject Normality
(p=0.006)

accept Normality
(p=0.236)

Table II. Spearman rank correlation between EuroQol-5D (EQ-5D) and Short Form-6D (SF-6D) and socio-demographic data and disease-

related characteristics.

Age Disease Educational ~ Number of DAS28 Sharp score

duration level comorbidities score (SHS)

EQ-5D Correlation Coefficient -0.089 -0.123 0.026 -0.161 -0.478 -0.220
Significance Level p 0.031 0.003 0.536 <0.001 <0.001 <0.001

SF-6D Correlation Coefficient -0.146 -0.120 0.024 -0.144 -0.440 -0.205
Significance Level p <0.001 0.004 0.556 <0.001 <0.001 <0.001

Age Correlation Coefficient -0.015 -0.053 0.157 0.059 -0.031
Significance Level p 0.723 0.204 <0.001 0.155 0.450

Disease duration Correlation Coefficient -0.037 0.046 0.009 0.717
Significance Level p 0372 0.270 0.829 <0.001

Educational level Correlation Coefficient -0.034 0.053 0.032
Significance Level p 0415 0.199 0.437

Number of co-morbidities ~ Correlation Coefficient 0.088 0.044
Significance Level p 0.034 0.293

DAS28 score Correlation Coefficient 0.084
Significance Level p 0.042

number of co-morbidities conditions
(»=0.0013) (Table III). A similar asso-
ciation between high disease activity,
severe radiographic damage, chronic
co-morbidities and SF-6D were also
found (Table IV). Because of a rel-
evant statistical interaction between
disease duration and radiographic
damage, a sub-analysis was performed
for patients with low (<3 years) versus
high (>3 years) disease duration. Con-
cerning the EQ-5D, an association was
found with the disease activity among
both patients with early (<3 years) and
late RA onset (>3 years) (both at a p-
level of p<0.0001). The radiographical
damage appeared to be an influential
variable only in the group of patients
with long standing disease (t=-5.294;

p<0.0001). The number of co-mor-
bidities showed a moderate correlation
with poor HRQoL among both groups
of patients stratified by disease dura-
tion (Table III). Similar results have
been obtained by using SF-6D index as
dependent variable in the multivariate
statistical analysis (Table IV).

Discussion

The diverging scores between utility
measures in patients with RA and the
consequent impact on the results of
cost-utility analyses have been well
documented (39, 40). The differences
between utility instruments seems due
to the selected instrument rather than
differences in treatment efficacy and
may lead to different utility values and,
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therefore, to different resource alloca-
tion decisions (41, 42).

The original contribution of this study is
that for the first time the discriminative
features of the SF-6D have been com-
pared to the EQ-5D index in an Italian
population with RA. To our knowledge,
no other study has published utility val-
ues derived from clinically diagnosed
cases of RA drawn from Italy, based
upon both reference case measures,
the EQ-5D and SF-6D. Moreover, no
study so far has directly compared the
performance of these two measures in
an Italian population receiving care for
RA and it remains unclear if these two
“reference case” measures are sensitive
to change in the underlying activity and
severity disease.
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For this purpose, we compare the per-
formance of the instruments in socio-
demographic and disease health sta-
tus groups, in a representative sample
of patients with RA. RA, which was
previously shown to strongly affect
the Italian population (2, 17, 18), was
chosen on the basis of the fact that im-
paired HRQoL is associated not only
with the disease itself, but largely with
the existing co-morbidities conditions
(1, 2). The results of this study indi-
cate substantial discrepancies between
instruments. Although the EQ-5D and
SF-6D both detected changes over dif-
ferent health status and disease activity
groups, the data demonstrate disparities
between these instruments. For worse
health status the SF-6D provides a val-
ue that is consistently higher than the
EQ-5D result whilst, in healthier status
the SF-6D and EQ-5D shows similar
scores. This discrepancy, as expected,
is due to the fact that the SF-6D scor-
ing algorithm not assigns a value close
to or below zero in any health status
condition (the most severe health state
defined by SF-6D has a utility score
of 0.296). Other explanations might
include the different evaluation sys-
tems used for each instrument. EQ-5D
health status was evaluated by using
the TTO method, whereas SF-6D was
derived from the SF-36 by using a defi-
nite scoring algorithm (10-12). Brazier
et al. (43) have suggested adding more
intermediate levels to the EQ-5D or
lower levels to the SF-6D, at least for
the physical functioning and role limi-
tations.

A comparison between the the EQ-5D
and the SF-6D have been widely re-
ported in literature (40, 44, 45). Jorstad
and collegues (46) reported that despite
a good relative correlation between dif-
ferent utilty values obtained from four
indirect questionnaires (15-D, EQ-5D,
SF-6D and EQ-VAS) administered
to a RA population, the utility values
appeared significantly different for
the same health status. Moreover, the
authors underlined the fact that when
these differences are incorporated in
a cost utility analysis they can lead to
diverging results and, therefore, have
consequences in terms of potential re-
imbursement decisions related to RA
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Table III. Regression models with the EQ-5D (utility values) as dependent variable.
Results are related to the entire RA population and disease duration.

Independent variables Coefficient Std. Error t p-value
Entire rheumatoid arthritis

population (n=583)
(Constant) 0.7728
Age, years -0.0003135 0.0003128 -1.002 0.3167
Comorbidity -0.009550 0.002953 -3.234 0.0013
Educational level 0.001423 0.0007761 1.834 0.0672
Gender 0.009330 0.007553 1.235 0.2172
DAS28 -0.05481 0.003904 -14.038 <0.0001
Sharp SHS -0.0005842 0.0001122 -5.207 <0.0001
F-ratio 44.5544
Significance level p<0.001
Disease duration <3 years (n=198)
(Constant) 0.7407
Age, years -0.00003245 0.0006416 -0.0506 0.9597
Comorbidity -0.01322 0.005785 -2.286 0.0235
Educational level 0.0009165 0.002266 0.404 0.6864
Gender 0.03687 0.01935 1.906 0.0583
DAS28 -0.05876 0.007144 -8.225 <0.0001
Sharp SHS -0.0001185 0.0003799 -0.312 0.7554
F-ratio 134118
Significance level p<0.001
Disease duration >3 years (n=385)
(Constant) 0.7750
Age, years -0.0003046 0.0003647 -0.835 0.4043
Comorbidity -0.008828 0.003496 -2.525 0.0120
Educational level 0.001659 0.0008237 2014 0.0447
Gender 0.004704 0.008205 0.573 0.5668
DAS28 -0.05286 0.004835 -10.935 <0.0001
Sharp SHS -0.0007284 0.0001376 -5.294 <0.0001
F-ratio 29.7931
Significance level p<0.001

treatments. Kontodimopoulos et al. (36)
confirmed the hypotheses that EQ-5D
generates higher scores than the SF-6D
in healthier subjects. Lillegraven et al.
(40) have observed conflicting scores
of these utility instruments, especially
in RA patients with higher Health As-
sessment Questionnaire (HAQ) scores.
In particular, lower utility scores were
found for EQ-5D in patients with se-
vere disabilities, and these differences
are reproduced when comparing mean
utility scores across groups, according
the rate of overall health (first item of
SF-36). Moreover, Barton er al. (35)
have shown that the mean deficit of
HRQoL, collected from UK general
practitioner cross-sectional survey, as-
sociated with many clinical conditions,
was estimated to be higher according to
the EQ-5D than the SF-6D. Brazier et
al. (43) have found overall similar re-
sults in patients with mild diseases, but
other authors (46, 47) showed that at

baseline values were clearly different
in patients with severe co-morbidities
conditions (e.g. liver transplantation or
stroke). Marra et al. (48), as well and
similarly to our results, have reported a
moderate correlations between SF-6D
and PRO measures.

Overall, these studies confirmed some
of the discrepancies we found in our
study, mainly due to different descrip-
tive content and adopted range of scor-
ing (49) and do not support the con-
struct validity. In our study, multiple
regression models were constructed to
adjust for factors potentially associated
with poor HRQoL measured by the two
utility measures. Both the instruments
were influenced by disease activity,
radiographic joint damage and comor-
bidity in decreasing order of strength,
but not by age, gender and educational
level. Because of a relevant statistical
interaction between disease duration
and radiographic damage, a sub-analy-
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sis was performed for patients with low
(=3 years) versus high (>3 years) dis-
ease duration. The radiographical dam-
age appeared to be an influential vari-
able only in the group of patients with
long standing disease. There are many
studies demonstrating the relation be-
tween the general physical status of
the RA patients and the radiological
damage or disease activity (50-53).
These studies have been performed in
an attempt to correlate commonly used
clinical indices, such as the HAQ, grip
strength, and the Ritchie index, with
radiographic findings. The results had
suggested that functional capacity was
influenced largely by disease activity
in early RA and by joint destruction
in established RA (50-53). In a cohort
of active early RA patients, Knijff-
Dutmer and Cohen er al. (54) found
a linear relationship between time in-
tegrated disease activity parameters
and progression of radiological dam-
age. Similar results were reported by
Molenaar et al. (55) and Welsing et al.
(56). However, literature is lacking in
studies investigating the relationship
of the utility of the health status with
disease activity and radiological dam-
age. The implication of our findings is
that, as in active RA, the goal of treat-
ment in patients with low or inactive
RA should be to both suppress joint in-
flammation to the lowest level possible
and to retard radiographic progression,
in order to maintain functional capac-
ity. Several co-morbidities were found
in our patient’s group. In particular,
53.7% of RA patients reported at least
one comorbidity condition. Similar re-
sults have been described by Rupp et
al. (56%) (57) Berkanovic et al. (54%)
(58) and Gabriel et al. (49.3%) (59).
Potential additional effect of co-mor-
bidities on health outcomes in RA have
been the subject of several studies. It is
increasingly known that RA-related co-
morbidities, including cardiovascular
disease, infection, osteoporosis, lym-
phoproliferative malignancy and peptic
ulcer disease, serve as major determi-
nants of disease-associated outcome
(60). As opposed to a linear relationship
between arthritis-related co-morbid-
ity and disability development, the fre-
quency of disability rises exponentially
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Table IV. Regression models with the SF-6D (utility values) as dependent variable.
Results are shown for the entire RA population and according to disease duration.

Independent variables Coefficient Std. Error t p-value
Entire rheumatoid arthritis

population (n=583)
(Constant) 0.7394
Age, years -0.0003958 0.0001821 -1.974 0.0701
Comorbidity -0.004137 0.001719 -2.407 0.0164
Educational level 0.0006107 0.0004518 1.352 0.1770
Gender 0.001734 0.004397 0.394 0.6934
DAS28 -0.02793 0.002273 -12.288 <0.0001
Sharp SHS -0.0003112 0.00006532 -4.764 <0.0001
F-ratio 34.6440
Significance level p<0.001
Disease duration <3 years (n=198)
(Constant) 0.7433
Age, years -0.0002735 0.0003676 -0.744 0.4579
Comorbidity -0.006570 0.003314 -1.982 0.0491
Educational level -0.001353 0.001298 -1.042 0.2990
Gender 0.01645 0.01108 1.484 0.1396
DAS28 -0.03011 0.004093 -7.357 <0.0001
Sharp SHS -0.00008613 0.0002176 -0.396 0.6928
F-ratio 11.2545
Significance level p<0.001
Disease duration >3 years (n=385)
(Constant) 0.7359
Age, years -0.0003480 0.0002139 -1.627 0.1046
Comorbidity -0.004046 0.002050 -1.974 0.0492
Educational level 0.0009286 0.0004830 1.922 0.0553
Gender -0.0009529 0.004812 -0.198 0.8431
DAS28 -0.02665 0.002835 -9.400 <0.0001
Sharp SHS -0.0003856 0.00008067 -4.780 <0.0001
F-ratio 22.7684
Significance level p<0.001

with the number of co-morbidities (58,
61-66).

The strength of our study relies on the
use of a large sample of RA patients usu-
ally evaluated in rheumatology practic-
es and not on the typical trial data which
may be misleading, given the typical ex-
clusion criteria (e.g. due to co-morbidi-
ties). However, our research presents
several limitations as well. Firstly, be-
cause of the nature of the sample, the
results are not generalisable beyond RA
patients being treated in rheumatology
practices. The second limitation is re-
lated to the cross-sectional study design
which does not allow test-retest reli-
ability evaluation and does not provide
information on the sensitivity to change
after treatment.

In conclusion, on the basis of our data
the EQ-5D and SF-6D in the assessment
of RA appeared not equivalent despite
some similarities. These instruments
both detected changes over different

health status among RA patients, but for
worse health status the median EQ-5D
scores were significantly lower than the
median SF-6D scores. Moreover, EQ-5D
and SF-6D appeared both significantly
influenced by disease activity, radio-
logical damage and co-morbidity. These
properties should be carefully consid-
ered in planning utility assessments in
RA patients, particularly in those studies
assessing patients and impact of treat-
ment in severe disease. Although there
is not yet a definitive utility measure and
we advice caution in the employment
of these instruments in RA assessment,
at present, the EQ-5D remain the utility
measure recommended by the OMER-
ACT (22) and NICE (23) for he eco-
nomic evaluation in RA. Considering
the ongoing controversial debate (64),
further deeper studies focused on the
psychometric properties of the EQ-5D
and SF-6D in clinical or resource alloca-
tion decision-making are needed.
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