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SUMMARY

The EuroQol (EQ-5D) generic health index comprises a five-part questionnaire and a visual analogue self-rating scale. The
questionnaire may be used as a health index to calculate a ‘utility’ value or as a health profile. The validity, reliability and
responsiveness of EQ-5D were tested in 233 patients with rheumatoid arthritis stratified by functional class. EQ-5D demonstrated
moderate to high correlations with measures of impairment and high correlations with disability measures. Stepwise regression
models showed that EQ-5D utility values and visual analogue scores were explained best as a function of pain, disability, disease
activity and mood (R?> ~ 70%), although other variables (side-effects, years of education) were required to explain the visual
analogue scores. The EQ-5D health index and visual analogue scale are more responsive than any of the other measures, except
pain and doctor-assessed disease activity. The reliability of the EQ-5D index and EQ-5D visual analogue scale is as good or
better than that of all other instruments except the Health Assessment Questionnaire. Some patients with severe long-standing
disease had health states which attracted utility values below zero, i.e. from a societal perspective they were regarded as being
in states ‘worse than death’. The practical and ethical implications of these utility valuations are discussed, and at present the
utility values should be used and interpreted with caution. With this caveat, EQ-5D is simple to use, valid, responsive to change
and sufficiently reliable for group comparisons. It is of potential use as an outcome measure in clinical trials, audit and health
economic studies, but further work is required on its performance in other clinical contexts and on the interpretation of the
utility values.

KEey worps: Quality of life, Utility, Health status, Outcome, Rheumatoid arthritis, Disease activity, EuroQol, Validity,
Responsiveness, Reliability.

THERE is growing interest in the development of generic mobility, self-care, usual activities, pain/discomfort
instruments which can be used to measure health- and anxiety/depression. Each domain is divided into
related quality of life (HR-QOL) across a wide three levels of severity corresponding to no problem,
spectrum of diseases and conditions. So-called con- some problem and extreme problem. By combining one
dition-specific instruments clearly have an essential role level from each of the five domains a total of 3°, i.e. 243
in the measurement of those aspects most closely ‘health states’ are defined [4, 6], and in a previous
related to disease process; simple examples include the small-scale study of EQ-5D in RA [5], the weights used
erythrocyte sedimentation rate (ESR) in inflammatory for these 243 states had been obtained from visual
conditions, serum creatinine in renal failure or peak analogue scale (VAS) ratings. However, since then a set
flow rate in asthma. However, there is also a need for of values has been obtained from a large representative
generic instruments which capture the overall impact sample of the adult population of England, Scotland
of disease as well as the beneficial and detrimental and Wales [6]. A time trade-off procedure (TTO) was
effects of treatment on the individual [1]. A further used to elicit utility weights for EQ-5D health states
consideration is that priorities for resource allocation from some 3395 respondents. These weights lie on a
within the NHS will be based increasingly on evidence scale on which full health and death score 1 and 0,
of the cost-effectiveness of medical interventions on respectively. Some severe health states attract negative
HR-QOL [2]; the reliability of such evidence is scores, indicating that from a societal perspective being
substantially dependent on the validity of the methods in these states is regarded as worse than death. Part 2
used to measure health status. Against this back- of the questionnaire records the subject’s self-assessed
ground, we have been evaluating the performance of VAS rating of health on a vertical 20 cm line on which
two different generic instruments—the MOS-Short the best and worst imaginable health states score 100
Form 36 (SF36) health profile [3] and the EuroQol and 0, respectively.
(EQ-5D) [4, 5]—in rheumatoid arthritis (RA) and in Data from EQ-5D can be represented in three
this report we present our findings on the performance distinct forms. Part 1 may be presented either as a
of the second of these measures. profile (EQ-5D,.e), based on the unweighted re-
The EQ-5D is a two-part instrument. Part 1 records sponses indicating a patient’s level of problem in each
self-reported problems on each of five ‘domains’: of the five domains, or as a health index (EQ-5D i)
by applying a suitable weighting system such as the
Submitted 12 August 1996; revised version accepted 3 December utilities obtained from the UK national survey. The
1996. VAS rating in Part 2 can be interpreted directly as a
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quantitative measure of the patient’s valuation of their
own global health status (EQ-5Dy,).

In the current study, we have tested the validity,
responsiveness and reliability of all three forms of
EQ-5D in a sample of RA patients stratified according
to functional class.

PATIENTS AND METHODS

Sample size

A sample size of 240 was selected on the basis that
a relationship between any two measurements would
be detected at the 5% significance level if their true
correlation was >0.2, with an 80% power, and that a
20% drop-out rate would occur. The sample was
stratified by functional class [7] to obtain a broad
cross-section of disease severity. To achieve this,
recruitment of consecutive patients into each functional
class continued until 60 patients had been entered in
each class.

Statistical methods

The change scores over time for all instruments were
normally distributed, but the distribution of several of
the instrument scores at baseline and follow-up,
including for example the HAQ and EQ-5D gy, Were
non-Gaussian. Analysis and comparison of data by
either parametric or non-parametric methods gave
virtually identical results, and in general parametric
statistics gave more conservative estimates of signific-
ance. For this reason, both parametric and non-para-
metric tests of association and difference are presented
to allow comparison of results. Only non-parametric
methods were used to analyse the EQ-5D,. scores.

The construct validity of EQ-5D was tested first
by examining the correlation between EQ-5D scores,
scores from condition-specific instruments and
measures of socioeconomic status. Stepwise linear
multiple regression analysis was then used to model the
relationship between EQ-5D and condition-specific
instruments; plots of residuals from the regression
equations were normally distributed. The stability of
regression models was checked by repeating regression
analyses using 3 months follow-up data.

Responsiveness to clinical change was tested in
patients reporting change in their arthritis over 3
months. A change score with 95% confidence intervals
(CI) was calculated for each instrument. The
standardized response mean (SRM), which is a
measure of ‘signal to noise’ ratio, and is defined as the
ratio of mean change (J) to the standard deviation (o)
of the change scores (i.€. /0 chng) In the population of
patients reporting change, allows a direct comparison
of the responsiveness of each instrument [8, 9]. SRMs
were calculated for each instrument in the group of
patients reporting improvement. e Mmay be affected
both by measurement error and by variance in the
biological response. To try to reduce the effect of
biological variance on the SRM, we therefore also
calculated an SRM (designated SRM*) using the Gcnange
in stable subjects, i.e. those reporting no change over
3 months; this enables direct comparison of ¢ in those

reporting improvement to intra-subject variation over
time in stable subjects.

Reliability was tested under two sets of conditions:
first over a 3 month period in patients reporting no
change in their arthritis, and in a second test, a group
of 31 patients was asked to complete a second set of
questionnaires after a 2 week interval. Parametric and
non-parametric methods were used to test reliability.
A change score with 95% CI and a reliability coefficient
(intra-class correlation coefficient) (ICC) [10] was
computed for each instrument. The ICC, which is
derived from analysis of variance, is defined as
ICC = 6%,./(6%a + 0%aror), Where 62, is the estimated
variance due to patients and o2, is the estimated error
variance. Values of ICC thus vary from 1 (perfectly
reliable) to 0 (totally unreliable). The ICC was chosen
in preference to the Pearson correlation which may
overestimate reliability [10]. Also, because some of the
scales have ordinal characteristics, ‘Goodman and
Kruskal’s gamma’, which provides a non-parametric
measure of concordance, was computed for each scale.

Patient selection

The case notes of consecutive patients identified
from clinic booking lists were reviewed to identify those
with RA [11] 2 weeks before each out-patient clinic.
Relatively few patients in functional class 4 attended as
out-patients so these were also identified on admission
to the rheumatology ward (Western General Hospital
NHS Trust, Edinburgh) and by contacting GPs and
nursing homes in the Lothian and Fife Regions.
However, only 50 could be recruited into class 4, 10
fewer than the target number. In all, 245 RA patients
were identified, 12 declined to participate and 233 RA
patients were recruited. At 3 months, 224 were
available for review, four had died and six had
withdrawn because they were too ill or unwilling to
continue.

The study was approved by the relevant medical
ethics committee and all patients gave written consent.

Data collection

Demographic, socioeconomic data, American Col-
lege of Rheumatology (ACR) disease activity measures
[12]—swollen and graded tender joint count [13],
modified Stanford Health Assessment Questionnaire
(HAQ) [14], patient- and doctor-assessed disease
activity (Likert scale), 10 cm visual analogue pain scale
(pain-VA), erythrocyte sedimentation rate (ESR)—the
Hospital Anxiety and Depression (HAD) Scale [15],
presence or absence of co-morbidity or drug side-
effects, radiological erosions (ever or never present)
were collected. Patient questionnaires were presented
in a single booklet, in half of which questionnaires
were compiled in reverse order to avoid bias due to
‘questionnaire fatigue’. Questionnaires were mailed to
patients with a covering letter and consent form.
Patients were asked to complete the forms just prior to
their clinic appointment. On clinic attendance, the
metrologist checked the responses for completeness to
ensure that questions had not been omitted in error.
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They did not, however, encourage or prompt responses
to questions patients did not wish to answer. In the case
of some severely disabled patients, the metrologist had
to read the questions out and fill in the questionnaire
on behalf of the patient. Assessments were performed
at baseline, 3 and ~12 months. Here, we report the
results of the 3 month follow-up.

Three metrologists were available, but over 95% of
assessments were carried out by only two metrologists;
to reduce inter-observer variation in the assessment of
joint scores, the metrologists underwent a period of
standardization training on six patients.

RESULTS

Patient characteristics

A total of 245 patients were identified for
recruitment. Of these, 12 declined to take part and 233
(95%) were recruited. The mean age and duration of
arthritis according to functional class are shown
(Table I). The mean duration of RA increases by 5 or
6 yr between each functional class. At 3 month
follow-up, 224 (96%) were available for review—four
had died and six had withdrawn because they were too
ill or unwilling to continue.

EQ-5D as a health profile (EQ-5D,,q.)

The unweighted response (i.e. 1 =no problems,
2 = some problems, 3 = extreme problems) to the
EQ-5D may be used as a descriptive profile. As
a preliminary test of validity, the unweighted responses
for the self-care, pain/discomfort and anxiety/
depression domains were compared with the HAQ,
pain-VA and HAD scales, respectively (Table II). For
each of these three condition-specific scales, there is
significant deterioration in score as the unweighted
EQ-5D response deteriorates from level 1 to 3
(Table II). The usual activities and mobility domains
do not have a direct counterpart to enable such a
comparison.

The median unweighted score for patients in each
functional class is shown (Table III). The percentage of
patients reporting problems for each of the five EQ-5D
domains is also presented according to functional
class (Fig. 1). With increasing functional class, the
proportion of patients reporting some or severe
problems increases progressively in each of the five
domains (Kruskal-Wallis test, P < 0.001). In func-

TABLE 11
Mean (¢) and median (interquartile range) of condition-specific
scales for patients classified according to unweighted score (1, 2 or
3) for three EQ-5D domains: self-care, pain/discomfort and

anxiety/depression
N Mean (o) Median (IR)
HAQ
Self-care
1 81 0.67 (0.53) 0.63 (0.63)
2 112 1.72 (0.51)* 1.81 (0.75)+
3 36 2.55 (0.28)* 2.63 (0.34)t
Pain VA-scale
Pain/discomfort
1 11 4.6 (4.6) 4(8)
2 158 42.0 (22.6)* 45 (33)f
3 61 78.1 (12.2)* 80 (19)1
HAD-mood
Anxiety/depression
116 8.8 (5.0 8.0 (7.0)
2 102 18.1 (6.4)* 18.0 (10)f
3 12 24.8 (7.3)* 26.5 (11.8)F

*Unpaired ¢-test: all P < 0.001.
tMann—Whitney U-test: 1 vs 2: all P < 0.0000; 2 vs 3: all P < 0.000
except for mood P = 0.0024.

tional class 4, patients with residual capacity to take a
few steps or to transfer, frequently reported that they
had difficulty walking rather than being unable to walk.

EQ-5D as a health index (EQ-5D.u,) and self-rating
scale (EQ-5D,.)

Several hypotheses regarding the construct validity
of EQ-5D,aiy and EQ-5D,,, were tested. These included
the hypotheses that lower values would be associated
with worse functional class, lower socioeconomic class,
dependency (i.e. patient reported living with a ‘carer’ as
opposed to a spouse or partner), increased disease
activity measured using the ACR core set, lowered
mood, medical co-morbidity and drug side-effects.

Functional class (Table IV). The EQ-5Duiy value
discriminates well between each functional class;
patients in class 4 have mean EQ-5D,qy, close to zero
with many patients having health states rated ‘worse
than death’ in terms of the population-based weights.

The EQ-5D,,, discriminates well between classes 1, 2
and 3, but not between classes 3 and 4. For
comparison, the HAQ scores for each functional class

TABLE 1 TABLE 111
Patient characteristics Median unweighted response for each EQ-5D domain by functional
class
Age Duration of RA

Functional Functional Usual
class N yr (s.0.) (range) yr (s.D.) (range) class Mobility  Self-care  activities Pain Mood
I 60 49 (14) (24-77) 5(7) (0.15-30) I 1 1 2 2 1
1T 63 53 (15) (21-80) 11 (12) (0.2-65) 11 2 2 2 2 1
111 60 59 (12) (26-87) 16 (11) (1-40) 111 2 2 2 2 2
v 50 65 (11)  (39-86) 23 (14) (4-58) IV(a)* 2 3 3 2 2
Males 45 58 (13) (26-79) 9@8) (0.2-29) IV(b)* 3 3 3 2 2
Females 188 55 (15) (21-87) 14 (13) (0.2-65)
Total 233 56 (14) (21-87) 13 (13) (0.2-65) *IV(a) = patients with some residual capacity to walk within the

home; IV(b) = patients totally unable to walk.
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Fi1G. 1.—EQ-5D health profiles classified by functional class. The percentage of respondents reporting no problems (response = 1) diminishes,
while the percentage with some problems (response = 2) or extreme problems (response = 3) increases in each EQ-5D domain with increasing

functional class.

are reported which show the expected decline with
increasing functional class.

Socioeconomic status, social support and employment.
The majority of patients lived with a spouse or partner
(67%), lived in owner-occupied property (65%) or were
unemployed (71%).

Mean EQ-5Dui, was significantly lower in those
living with a spouse/partner compared with those living
independently (P < 0.05), and patients who reported
living with a ‘carer’ had significantly lower EQ-5D iy
than either of these two groups (P < 0.01). The type of

TABLE IV
Mean (o) and median (interquartile range) EQ-5Duiiy and EQ-5Dyas,
and HAQ scores classified by functional class

Functional
class N Mean (o) Median (IR)
EQ-5Duiiy
1 60 0.73 (0.14) 0.73 (0.11)
2 63 0.47 (0.26)* 0.59 (0.41)t
3 60 0.24 (0.31)* 0.12 (0.53)t
4 50 0.02 (0.31)* 0.08 (0.37)t
EQ-5Dyas
1 60 76.8 (14.7) 80 (21)
2 63 58.3 (19.2)* 60 (30)F
3 60 43.6 (17.5)* 44 (23)t
4 50 45.0 (23.2) ns 50 (30) ns
HAQ score
1 59 0.49 (0.45) 0.38 (0.63)
2 62 1.22 (0.42)* 1.25 (0.63)t
3 58 1.93 (0.33)* 2.00 (0.38)F
4 50 2.45 (0.33)* 2.50 (0.38)t

*Unpaired ¢-test: P < 0.001; ns = not significant.

tMann—Whitney U-test: P < 0.000; ns = not significant.

accommodation was used as a proxy for socioeconomic
class; patients living in owner-occupied property had
significantly higher EQ-5D,uy, than those living in
private or council-rented accommodation.

On the EQ-5D,,, scale, patients living independently
rated their health significantly higher than those living
with a carer (P < 0.01) or a spouse (P < 0.01), but
there was no difference between the latter two groups.
No significant differences were detected when patients
were classified according to accommodation.

Patients still in employment had significantly higher
EQ-5Dyiiy and EQ-5D,, scores than those who were
retired due to disability or who were otherwise not
employed (P < 0.001).

Disease activity. Both EQ-5Dyiy and EQ-5D,,, show
similar and statistically significant correlations with
ACR disease activity measures and each of the other
variables (Table V). Correlations were strongest with
measures of disability. Both were also significantly
correlated with HAD score, duration of RA,
radiological erosions, years of education, co-morbidity
and age. In general, EQ-5D,uy, values are more
strongly correlated with measures of disease activity
than EQ-5Dy.

Stepwise forward linear multiple regression showed
that HAQ, HAD-mood, pain-VA and patient-assessed
disease activity were significant and consistent pre-
dictors of EQ-5D.u, values both at baseline and
at 3 months follow-up; at the 3 month assessment, the
ESR also entered the regression equation (Table VI).
HAQ, HAD-mood and pain-VA were also consistent
predictors of the EQ-5D,, score at both baseline and
3 month assessment (Table VI). At baseline, three other
independent variables (side-effects, patient-assessed
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TABLE V
Correlation between EQ-5D and disease-specific measures and
demographics at baseline assessment. R is the Spearman rank
correlation coefficient

EQ-5Duiiiy EQ-5Dyus
R R

tHAQ —0.78 —0.61
Functional class —0.74 —0.55
tPain-VA scale —0.73 —0.63
TRA activity (patient assessed) —0.57 —0.52
HAD-mood —0.56 —0.59
tJoint score-tender —0.55 —0.52
Duration of RA —0.45 —0.33
tDisease activity (doctor) —0.43 —0.47
tJoint score-swollen —0.43 —0.45
XR erosions (present/absent) 0.42 0.32
TESR —0.39 —0.29
Years of education 0.33 0.28
Co-morbidity (present/absent) —0.28 —0.28
Age —0.29 —0.17*
Rh factor (present/absent) 0.17* 0.12%
Drug side-effects (present/absent) —0.16* —0.23%*

*P > 0.01; **P =0.001; all others P < 0.000.
TACR disease activity set.

disease activity and years of education) also entered the
regression equation for the EQ-5D,, score, showing
that the model is sensitive to other factors.

The f coefficients for HAQ, HAD-mood and
pain-VA were generally consistent between baseline
and 3 month assessments in the regression equations
for the EQ-5D,uiy and EQ-5D,, values, respectively,
again confirming the predictive value of these three
variables. The R? for none of the models was improved
by more than 1% when all variables were included in
the regression equations.

TABLE VI
Stepwise regression models for EQ-5Duuiy and EQ-5D.. vs ACR
disease activity measures and other medical and demographic factors

(a) EQ-5Dmimy

Baseline 3 month review

(R*>=67%) (R* = 74%)
Variable p coefficient B coefficient
HAQ score —0.188*** —0.157%%**
HAD-mood —0.008** —0.008%**
Pain-VA scale —0.003** —0.003%*
Disease activity (patient) —0.068* —0.100%**
ESR ns —0.001*
Constant 1.12%%* 1.20%**
(b) EQ-5Dys

Baseline 3 month review

(R* = 65%) (R*=67%)
Variable p coefficient p coeflicient
HAQ score —8.98*** —9.23%%*
HAD-mood —0.722%%* —0.41*
Pain-VA scale —0.17** —0.38%**
Side-effects —5.92% ns
Disease activity (patient) —4.26* ns
Years of education 0.814%* ns
Constant Q5 ** 95k

**P < 0.001; **P < 0.01; *P < 0.05; ns = not significant.
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F1G. 2.—Change in EQ-5D profile for patients reporting improve-
ment in activity of RA. The percentage of patients reporting some
or extreme problems is lower with a corresponding increase in the
percentage of patients reporting no problems in each domain at 3
months follow-up in patients self-reporting improvement in RA
(n = 56).

Sensitivity to change

Fifty-seven patients reported improvement, 73
deterioration and 93 no change in their arthritis over
3 months.

Change in EQ-5D,.u.. The change in unweighted
score for each EQ-5D domain, except the anxiety/de-
pression domain, was significantly related to category
of self-reported change in RA (same, better, worse)
over 3 months (Kruskal-Wallis test; mobility
P < 0.001; self-care P < 0.05; usual activities P < 0.01;
pain/discomfort P<0.001; anxiety/depression P=0.4).
For illustration, the change in profile for patients
reporting improvement over 3 months is shown
(Fig. 2). The percentage of patients reporting extreme
problems declines with a corresponding change in the
percentage of patients reporting no or some problems
in each domain.

Change scores and standardized response means for
EQ-5D,uiy and EQ-5D,, (Table VII). All instruments
recorded improvement in patients self-reporting im-
provement. Although all instrument scores declined in
patients reporting worsening, the magnitude of change
in this group was smaller and in some instances—EQ-
5Dy, joint swelling, ESR and HAD-mood—statist-
ically insignificant (not shown). Inspection of
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TABLE VII
Mean and 95% CI for change scores (0—3 months) and standardized response means (SRM) in patients reporting improvement over 3 months
N Mean change 95% CI for change SRM 95% CI for SRM SRM*
Disease activity-doctor 46 +0.7 0.5, 0.9 1.0 0.71, 1.29 1.0
Pain-VA scale 56 +22 15, 29 0.85 0.58, 1.12 1.10
EQ-5Dy.s 56 +12.4 7.9, 16.8 0.71 0.45, 0.96 1.0
EQ-5D ity 56 +0.22 0.13, 0.30 0.70 0.41, 0.96 1.0
HAD-mood 55 +2.6 1.5, 3.7 0.65 0.38, 0.93 0.62
Joint swelling 56 +2.1 1.2, 3.0 0.64 0.37, 0.92 0.70
Joint tender 54 +4.1 2.2, 6.0 0.59 0.32, 0.86 0.68
Disease activity (patient) 56 +0.5 0.3, 0.8 0.5 0.3, 0.8 0.71
ESR 49 +5.5 0.4, 10.6 0.31 0.04, 0.60 0.32
HAQ 53 +0.12 0.04, 0.20 0.40 0.13, 0.67 0.41

standardized response means, SRM and SRM* reveals
that the SRM* (calculated using variance estimates in
patients reporting no change) generally gives the
highest values. However, regardless of which method
is used, HAQ score and ESR appear relatively
unresponsive compared to EQ-5D, pain-VA scale, joint
scores and disease activity scores.

Regression analysis of change scores for EQ-5D i,
and EQ-5D,, over 3 months. Change scores for
EQ-5Dyiy or EQ-5D,, are significantly correlated with
change in each of the condition-specific measures
(P = 0.01 or greater) except ESR (not shown). Linear
forward stepwise regression showed that change in
HAQ, HAD-mood, pain-VA, patient-assessed disease
activity and self-reported side-effects accounted for
42% of the wvariance in change in EQ-5Dyy
(Table VIII). If all variables were included in the
equation, the R? increased to 48%. These results are
consistent with the earlier finding (Table VIa) that
pain, function and mood were strong predictors of
EQ-5D,iy at baseline and 3 months.

Change in HAD-mood, pain-VA, patient- and
doctor-assessed disease activity, and self-reported
side-effects predicted 48% of the variance in change in

TABLE VIII
Linear stepwise regression model for change (6) in EQ-5Duaiy and
EQ-5D.. between baseline and 3 months vs change in ACR disease
activity measures and other clinical and demographic factors

0 EQ-5D iy 0 EQ-5Dyus
(R? = 42%) (R* = 48%)
Variable p coefficient p coefficient
0 HAQ score 0.165* ns
0 HAD-mood 0.0127* 0.62*
J Pain-VA scale 0.0020* 0.21%%*
J Disease activity (patient) 0.096** 4.32%
o Side-effects —0.090* —5.72%
d Disease activity (doctor) ns 3.33*

Constant

ns

ns

¥*EP < 0.001; **P < 0.01; *P < 0.05; ns = not significant.

Independent variables tested in stepwise regression (0.05 limits)
were: change (0) in ACR disease activity measures plus o
HAD-mood, age, duration of RA, years of full-time education.
Co-morbidity and side-effects were coded as 1 = absent and
2 = present at baseline and 3 months; J side-effects or 6 co-morbidity
are thus O=no change; —1=new problem reported;
+1 = problem no longer reported.

EQ-5D,, score (Table VIII). If all variables were
included in the model, the R? increased to 54%. It
should be noted that change in HAQ score did not
enter the regression equation, but otherwise the result
is broadly in agreement with the regression analysis
performed at baseline and 3 months (Table VIb).

Reliability

The EQ-5D,... for patients reporting ‘no change in
RA’ showed no significant change in any of the five
domains (Wilcoxon test, P > 0.2).

In patients reporting no change, the 95% CI for
mean change in all instruments span zero except for the
joint swelling score, HAD-mood and doctor-assessed
disease activity, each of which improved significantly
from baseline (Table IX). The 95% CI for individual
change scores are wide.

The reliability coefficients (ICC) and Goodman and
Kruskal’s gamma for each instrument are shown
(Table IX). Over a 3 month test period, the HAQ is
clearly the most reliable instrument, but the EQ-5D iy
and EQ-5D,,, demonstrate greater reliability than
several of the condition-specific instruments. In the 31
patients asked to complete another set of question-
naires over a shorter period of 2 weeks, the ICCs for
EQ-5D.,, and EQ-5D.uiy increased slightly (Table IX),
but their relative reliability remained unchanged.
Reliability assessed using non-parametric tests of
concordance (Goodman and Kruskal’s gamma) gave
very similar results except that the relative reliability of
the Likert scale for both patient- and doctor-assessed
disease activity was improved compared to other
instruments.

DISCUSSION

There is no universally accepted definition or method
of measuring HR-QOL [16]. Measurement of ‘health’
is problematic, not least because the boundaries
between health and disease are poorly defined.
Perceptions of health and responses to disease are often
profoundly affected by individual beliefs and attitudes,
as well as by social and economic incentives and
pressures. There are also widely differing cultural,
ethnic and religious attitudes to the concept of health.
Calman [17] has defined quality of life as ‘the extent to
which an individual’s hopes and ambitions are matched
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TABLE IX
Mean change scores, reliability coefficients (ICC) and Goodman and Kruskal’s gammat in patients reporting no change in RA over 3 months
or over 2 weeks*

Mean 95% CI for 95% CI for

N change individual 1CC 1CC Gammaf
HAQ 88 +0.04 —0.51, 0.59 0.94 (0.84-1.04) 0.88

31* —0.05 —0.60, 0.55 0.92 (0.74-1.1) 0.83
EQ-5Dyas 91 +2.6 —26.8, 32.0 0.70 (0.60—0.80) 0.57

31* —3.1 —29,23 0.85 (0.67-1.03) 0.71
EQ-5D ity 93 +0.02 —0.43, 0.47 0.73 (0.63-0.83) 0.69

31* —0.02 —0.44, 0.41 0.78 (0.60—0.96) 0.80
VA-pain scale 91 +0.68 —38, 39 0.75 (0.65-0.85) 0.51

31* +1.26 —35, 37 0.75 (0.57-0.93) 0.64
Tender joint score 85 +0.75 —10.8, 12.3 0.78 (0.68—0.88) 0.67
Disease activity (patient) 93 +0.05 —1.24, 1.34 0.61 (0.51-0.71) 0.78
Swollen joint score 88 +1.23 —4.63, 7.09 0.56 (0.46-0.66) 0.52
Disease activity (physician) 80 +0.18 —1.26, 1.61 0.65 (0.55-0.75) 0.78

and fulfilled by experience’. The value of this definition
is that it highlights the idea that self-perceptions of
HR-QOL may represent the gap between an indi-
vidual’s reality and their expectations in those aspects
of their life affected by their health. Most clinicians
are familiar with the paradox of the patient who is
disproportionally disabled and handicapped by a
relatively minor medical problem while another patient
with objective evidence of severe disability perceives
their HR-QOL to be good. Such patients may have
adjusted their expectations over time, narrowing the
gap between expectations and reality. HR-QOL may,
therefore, be regarded as the resultant of a complex
interaction between mental attitude, social adjustment
and disease.

The development and origins of the item content of
EQ-5D have been described [18] and our study
provides good empirical evidence that the unweighted
EQ-5D domains cover dimensions of health which are
regarded as relevant to patients with arthritis. This was
demonstrated by a highly significant relationship
between unweighted patient responses on three of the
EQ-5D domains and their scores on relevant
condition-specific measures. In common with many
other generic instruments, the EQ-5D domains cover
different levels of impact of disease on the individual,
i.e. impairment, disability and handicap. It has been
argued that inclusion of different levels of disease
impact in a single instrument creates difficulty in
determining what such instruments are measuring
[16, 19]; for example, disability has a much closer
relationship to disease impairment than handicap,
while handicap may be considered closer to, if not
synonymous with, HR-QOL. Thus, although from the
patient’s perspective it is the extent to which they are
disadvantaged in fulfilling their normal roles, i.e. their
degree of handicap, that is of greatest importance,
levels of impairment and disability may act as proxy
indicators of handicap. Any attempt to capture overall
HR-QOL in a single index may therefore incorporate
descriptors of impairment and disability, so long as
their impact on HR-QOL (or the consequent handicap
for the individual) is assessed through some kind of

subjective valuation procedure, as is the case for the
EQ-5D.

In this paper, we have analysed the performance of
EQ-5D in terms of its validity, responsiveness and
reliability. If EQ-5D is a valid measure of HR-QOL,
one would expect the values elicited to be modestly
correlated with measures of impairment, e.g. the ESR
or joint score, but more highly correlated with patients’
subjective perceptions of their disabilities, for example
with the HAD-mood and HAQ scores. This was found
to be the case for both EQ-5D,i, and EQ-5D,,,, with
slightly higher correlations observed for EQ-5D -
The stepwise regression models provided further
confirmatory evidence of construct validity. For
example, the variables retained in the models for both
EQ-5Dyuiy and EQ-5D,,, i.e. physical function, pain,
anxiety/depression and patient-assessed disecase ac-
tivity, reflect those aspects of health one would expect
to have significant impact on quality of life in patients
with RA. The regression model for EQ-5D,,s was less
stable than the model for EQ-5Duuy, and patient-
assessed disease activity, side-effects and educational
level, which entered the model at baseline, were not
significant predictors of EQ-5D,,; at 3 months.

EQ-5Dyuiy shows the predicted relationships with
functional class and socioeconomic status, higher
values being associated with higher functional class,
employment, higher socioeconomic status and greater
independence. It should be noted that some patients
with more severe disease attracted utility values below
zero, i.e. from a societal perspective they had a health
state regarded as worse than death. This, of course,
cannot be interpreted either to mean that such patients
wish to die or that the societal perspective is that such
patients be allowed to die, it merely represents the fact
that normal individuals asked to consider existing in
such health states would regard themselves as better off
dead. Nonetheless, a small number of severely disabled
patients did volunteer profoundly pessimistic views of
their own health state. The problems associated with
derivation of health utilities is discussed in detail by
Drummond et al. [20]. As discussed below, the
self-rated health of patients on the EQ-5D.,, scale
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diverges from the societal view in severely disabled
patients, and raises important ethical and practical
questions regarding the use and interpretation of utility
values.

Higher self-rating scores on the EQ-5D,, were
associated with living independently or being em-
ployed, but in contrast to EQ-5D .y, the scores did not
distinguish between those in functional classes 3 and 4,
those living with a spouse rather than a ‘carer’ or those
living in different types of accommodation. These data
suggest that the EQ-5D,, detects a more optimistic
self-valuation of health in those with more advanced
disease than that given by external observers, a
phenomenon well recognized by clinicians. The
mechanism of this effect is not clear; denial or ad-
justment to chronic disease is one possible explana-
tion and it has been previously noted that health
state valuations differ according to experience of
illness. This again raises important questions, such as
whether the patient’s or society’s valuation of health
should be used [20, 21]. An alternative explanation is
that the two instruments are measuring different
aspects of health status or HR-QOL. The tariff for
EQ-5Dygiy is derived, using TTO methodology [22],
from third person valuations of ‘theoretical’ health
states using individuals who may have no experience of
ill-health. When patients evaluate their own health on
the EQ-5D,, scale, it cannot be assumed that they are
evaluating health in the same way as normal
individuals or over the same time frame. They may,
therefore, have quite different perceptions of severity.
Whatever the explanation for the difference between
EQ-5Dyaiy and EQ-5D., scores, the discrepancy
requires further study since it has implications for the
application of EQ-5D,uy valuations in cost-utility
studies and resource allocation.

The ability to detect clinically important change is an
essential requirement of any instrument purporting to
measure health outcomes. Firstly, we have shown that
change in the unweighted score for each domain except
anxiety/depression on the EQ-5D,..u. is significantly
related to the category of self-reported change in RA,
i.e. better, same or worse. Condition-specific measures,
because of their narrower focus, are often considered
to be more responsive to clinical change; however, in
our study EQ-5D,u, and EQ-5D,,s were found to be
more responsive, as measured by the SRM, than most
of the condition-specific measures. Regression models
confirmed that change in EQ-5D,u, was predicted by
change in disability, mood, pain, patient-assessed
disease activity and self-reported drug side-effects,
providing further evidence that EQ-5D is measuring
clinically relevant change. Because the gold standard
for improvement was self-reported change in RA, the
comparisons we have made may not represent a full
test of the relative sensitivity of measures of disease
process such as the ESR, which in this context changed
very little. However, both EQ-5D,uw, and EQ-5D.,
perform well, and it can be concluded that these
instruments are highly responsive to self-reported
improvement in RA and that this reflects clinically

important changes. It will be important to confirm this
finding in drug intervention studies, e.g. using
second-line therapy, where an attributable improve-
ment in health would be anticipated.

Reliability was tested by examining the stability of
instrument scores in patients reporting ‘no change’ in
their condition over 3 months and, in a smaller group
of subjects, over 2 weeks. A 3 month period was chosen
to provide a very conservative test and to give a useful
indication of performance under conditions compar-
able to those in routine clinical practice where
measurement intervals may be as long as 3 or 4 months.
There are no absolute standards of reliability, but as a
guide it is only appropriate to use change scores to
assess main effects with an instrument if the variance
between subjects exceeds the error variance of
measurement, i.e. the reliability of the instrument
exceeds 0.5 [10]. The trend to improvement observed in
patients reporting no change over 3 months also
highlights the importance of considering instrument
reliability and stability of controls when using change
scores rather than ¢-tests to estimate main effects [10].
Two suggested standards of reliability for tests used to
make decisions about individuals are coefficients of
0.94 or 0.85 [10]. However, it must be remembered that
any recommendations for standards of reliability are
arbitrary and context specific since large sample sizes
will be more tolerant of unreliability than smaller
samples. Over either the 3 month or 2 week interval, the
HAQ was very reliable (ICC = 0.94 or 0.92). EQ-5D
also performed moderately well in comparison to the
other instruments over 3 months, with ICCs of 0.70 for
the EQ-5D.,, and 0.73 for EQ-5Diy- When tested over
2 weeks, the reliability of the EQ-5D i, and EQ-5Dy,,
improved slightly, showing that test-retest over a 3
month period may slightly underestimate instrument
reliability. Examination of the 95% CI for individual
change scores shows that the interpretation of scores
from any of these instruments may be difficult in
individual patients. Very similar results were obtained
when non-parametric measures of concordance were
used. The only obvious difference is that the relative
reliability of the Likert scales for patient- or
doctor-assessed disease activity were improved using
non-parametric methods, but in general EQ-5D was at
least as reliable as standard ACR measures of disease
activity.

The data we report here confirm that EQ-5D has
construct validity in RA, is at least as responsive to
self-reported clinical change and as reliable as many of
the condition-specific instruments used in RA. The
EQ-5D,, is reliable and clearly useful for measuring
changes in perceived health. In addition, the EQ-5D 0.
may be used as a simple health profile illustrating in
which areas a patient or group of patients is reporting
problems and where changes have occurred over time.
While further work is required to explore the scaling of
EQ-5Dyaiy, and in particular the valuation of severe
health states in relation to death, the EQ-5D would
appear suitable for use as a simple generic instrument
for measuring net changes in overall health alongside
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condition-specific instruments, and may be of particu-
lar value in studies of cost-utility and cost-effectiveness
[23]. Additional studies to examine the responsiveness
of EQ-5D under conditions where attributable change
occurs, e.g. after drug intervention, would be very
useful. EQ-5D is simple to use and it would be feasible
to use EQ-5D in a routine clinical setting alongside a
measure of disability such as HAQ, for example for
purposes of audit. An acid test of the clinical value of
EQ-5D is whether the instrument, presented either as
a simple profile or as a summary utility score or as the
visual analogue scale, would in fact influence clinical
decisions in a routine setting.
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