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Comparing properties of the 15D
and the EQ-5D in measuring
health-related quality of life

OBJECTIVE To describe briefly the health state descriptive system and
the valuation system of the 15D, and to compare its properties with
the EQ-5D in terms of certain criteria such as feasibility, reliability,
validity and sensitivity. METHOD One data set came from a Finnish
population sample (n=359). Correlation co-efficients, multitrait-multi-
method matrix and regression techniques were used for analysis. An-
other data set consisted of Norwegian patients with chronic obstru-
ctive pulmonary disease (n=59). In this sample the scores generated
by the 15D, EQ-5D based on British Time Trade-Off (TTO) valuations,
TTO on own present health state and Standard Gamble (SG) on own
present health state were compared. Spearman’s rank correlations,
effect size and responsiveness statistic were used for analysis.
RESULTS The 15D was equally acceptable to the EQ-5D, but superior
to it in reliability, discriminatory power and responsiveness to change.
CONCLUSIONS The 15D is preferable in studies where the properties of
reliability, discrimination and responsiveness are important.
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Although the measurement of health-related quality
of life (HRQoL) in health care has become popular on-
ly in recent years, the development of many instrumen-
ts for this purpose has a longer history. Concerning Eu-
ropean generic (non-disease specific) and preference-
based, single index number instruments, the develop-
ment of what is now known as the 15D started in the
late 1970s. Since 1987 the EuroQol Group has been
working on the development and testing of a simple, self-
administered, standardized, non-disease specific instru-
ment now known as EQ-5D.

The present EQ-5D health state descriptive system con-
sists of five dimensions: mobility, self-care, usual activi-
ties, pain or discomfort, anxiety or depression. Each di-
mension is divided into three levels, so the instrument
defines 243 health states. The main purpose of the Eu-
roQol Group was to create with this descriptive system
a set of standard health states and with them to explore
the question of whether health state valuations are sim-
iliar across a number of European countries. A visual

analogue scale (rating scale) was selected as the stan-
dard method for eliciting valuations from the general
public by using a self-administered questionnaire in a
postal survey.’?

Another idea of the EuroQol Group was that due to
the simplicity and easy applicability, the instrument could
always be included in health program evaluation studies
in addition to whatever other HRQoL measure, disease-
specific or generic, the researchers might be interested
in applying. Thus the EQ-5D would not be itself an ad-
equate stand-alone measure, but it would complement
other forms of HRQoL measure and serve as a linkage
tool between different measures and circumstances. In
such a capacity the EQ-5D would guarantee some de-
gree of comparability across different studies using dif-
ferent HRQoL measures.!

The purpose of this paper is to describe briefly the
health state descriptive system and the valuation system
of the 15D, and to compare its properties with the EQ-
5D in terms of several criteria such as feasibility, relia-
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bility, validity and sensitivity. The comparison is based
partly on results from a population sample, partly from
a patient group. It was anticipated that the study may al-
so indicate how the EQ-5D might perform as a linkage
tool.

When developing the 15D the basic purpose was to
create a generic, multi-dimensional, standardized, self-
administered measure of HRQoL, whih could be used
primarily as a single index score measure, but also as a
profile measure. The idea was to combine the advan-
tages of a profile and a preference-based measure. The
first 12-dimensional version was published 1981° and it
was revised into the first 15-dimensional version in
1986.% In this study the latest version from 1992 was
used. It consists of the following 15 dimensions: mobil-
ity, vision, hearing, breathing, sleeping, eating, speech,
elimination, usual activities, mental function, discomfort
and symptoms, depression, distress, vitality and sexual
activity. Each dimension is divided into five levels so the
health state descriptive system defines an enormous
number of health states. The 15D thus covers the physi-
cal, psychological and social aspects of health as defined
by the WHO. The 15D is more comprehensive in sam-
pling items for the construct of HRQoL than any other
instrument of its type and therefore it lends itself to more
accurate inferences and possesses a higher content va-
lidity.®

To generate a single index score on a 0-1 scale (O=be-
ing dead, 1=full health) for all possible states, an addi-
tive 3-stage valuation model, based on the multi-attribute
utility theory, is applied.

For this model, valuations are elicited from the gener-
al public by using ratio scales with self-administered
questionnaires in a postal survey. The preference weights
thus derived reflect the relative importance of different
dimensions and the distance between various levels
within each dimension from the viewpoint of HRQoL.*¢

MATERIAL AND METHOD

The properties of the 15D and EQ-5D health state descrip-
tive systems are compared on the basis of results from a Finnish
population sample. For the 15D valuation study five random
samples (n=500 each) of the Finnish population ages >16
years were drawn from the National Population Register. In the
stratified sampling the elderly (aged 65+ years) were over-re-
presented to compensate for their lower absolute number in
population and a possibly higher non-response rate. One of
the samples received a questionnaire which included the EQ-
5D and 15D descriptive systems in addition to the background
data (age, gender, education, whether experienced serious ill-
ness self, in family and when treating others, whether a per-
son has at present an illness or impairment and its duration).

157

This sample is considered in this paper. The 15D single index
score was assigned to the respondents of this sample by using
the preference weights derived in this valuation study.® For
analyses the sample was made compatible with the age and
gender structure of the whole adult population” by appropri-
ate weighting.

The EQ-5D single index score on a 0-1 scale for the re-
spondents was assigned by using the Finnish “tariff” generated
with regression analysis from the direct valuations of 42 states
in another Finnish postal survey. For the survey a random sam-
ple (n=4,000) of the Finnish population aged >16 years was
drawn from the National Population Register.®

The feasibility of the health state descriptive systems is com-
pared by looking at the completion rates by dimensions.

Construct validation involves gathering external empirical e-
vidence, convergent or discriminant, so that meaningful infer-
ences can be made with the measure. To show convergent va-
lidity the measure should correlate highly with other variables
and other measures of the same construct, to which it should
correlate on theoretical grounds. Discriminant validity implies
that the measure should not correlate with dissimilar, unrelated
variables or measures.’

Multitrait-multimethod matrix’’ is used to look at convergent
and discriminant validity simultaneously. It is expected that the
Pearson correlations of 15D with comparable 15D and EQ-5D
dimensions are higher (convergent validity) than with non-com-
parable ones (discriminant validity).

To exhibit convergent evidence for the single index scores,
the different sets of scores for the respondents’ own health state
were correlated (Pearson). In addition, regression techniques
were used to explore the relationship between the value sets
more closely.

As another test for convergent evidence for the single index
scores, extreme groupes comparison with t-test is used to test
the following hypotheses: (a) There is a significant difference
in the EQ-5D and 15D scores between the elderly (65+ years),
middle-aged (36-64 years) and young people (17-35 years)
with the scores being lower, the older people are. (b) People
reporting an illness or impairment have a significantly lower
mean score on EQ-5D and 15D than people without an illness
or impairment.

Sensitivity of a measure entails two aspects. First, the ability
to distinguish between individuals and groups in different health
states cross-sectionally (discriminatory power) and second, to
detect changes in individuals or groups over time (responsive-
ness to change in health status).”

The discriminatory power of the health state descriptive
systems is compared in the population sample. Patrick and Er-
ickson’? mention three criteria for evaluation. First, the ability
to detect health problems, especially in a relatively healthy pop-
ulation. Second, the ability to detect improving health among
quite healthy people, and to avoid the “ceiling” effect of hav-
ing no better health state to go to. Third, the ability to detect
worsening health among people who are already quite ill, that
is, to avoid the “floor” effect of having no worse health state
to go to.
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The discriminatory power is examined empirically by look-
ing at the percentages of respondents who score the “ceiling”
for different dimensions and the measure as a whole. The cor-
responding percentages at the “floor” indicate the range of
health states used.

The properties of the HRQoL scores generated by the valu-
ations systems are also compared in the light of the results
obtained by Stavem? in patients with chronic obstructive pul-
monary disease. He compared the scores generated by the
15D, the EQ-5D based on British Time Trade-Off (TTO) valu-
ations!? (EQ-TTO), TTO on own present health state and Stan-
dard Gamble (SG) on own present health state. In addition he
correlated these scores with a number of clinical measures in
the patients.

RESULTS

Properties of the health state descriptive systems

Response and completion rates. In the population sam-
ple under study, the response rate was 72% giving a fi-
nal sample of 359 observations. The completion rates by
dimensions were 96-99% for the 15D (except sexual ac-
tivity which was 90%) and 97-98% for EQ-5D. Regard-
ing completion rates, the acceptability of 15D is thus
comparable to EQ-5D. The lower completion rate for the
dimension of sexual activity may indicate that this di-
mension is slightly less acceptable than the others.

Construct validity. The multitrait-multimethod matrix
in table 1 shows that the correlations of 15D with com-
parable EQ-5D dimensions (in italics) are consistently
higher than the correlations with non-comparable scales
measuring dissimilar attributes. This is a pattern that sca-
les with convergent and discriminant validity are expe-
cted to exhibit thus providing solid evidence for the con-
struct validity of these measures.
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Discriminatory power. Table 2 shows the discrimi-
natory power of the 15D and EQ-5D by comparable di-
mensions. Apart from mobility, the much higher per-
centages at the “ceiling” for EQ-5D suggest that it has
less discriminatory power than comparable 15D dimen-
sions. Moreover, it must be borne in mind that the re-
maining 9-10 dimensions of 15D provide an extra sen-
sitivity reserve at both the ceiling and the floor. Its sig-
nificance can be seen by looking at the discriminatory
power of the measures as a whole. The EQ-5D classi-
fied 50.3% of respondents as “healthy”, the 15D only
19.7% (none were at the “floor” on either method). Thus
the discriminatory power of the 15D is much better than
that of EQ-5D in the general public.

Properties of the health state valuation systems

The average 15D score in the population sample was
0.914 (SD=0.096, min=0.45) and average EQ-5D score
was 0.822 (SD=0.195, min=0.12). The means repre-
sent the average HRQoL scores of the adult Finnish pop-
ulation.

The correlation of the 15D scores with the EQ-5D scores
was quite high, r=0.757 (P<0.000). This provides con-
vergent evidence of construct validity for the scores. Be-
low are shown the best regression equations for conver-
ting the EQ-5D scores into 15D scores and vice versa.
The fit between the EQ-5D and 15D scores is reason-
ably good.

15D=0.222+1.443*EQ-0.694*(EQ)?
adjusted R?=0.635 (P<0.000)

EQ=0.789+1.999%15D-1.810%(15D)?
adjusted R2=0.647 (P<0.000)

Table 3 shows the average EQ-5D and 15D scores in
different age groups and for respondents with and without
a self-reported illness or impairment. The average scores

Table 1. Multitrait-multimethod matrix of correlations for comparable EQ-5D and 15D dimensions.

EQMOB EQUACT EQPAIN EQMOOD MOB UACT D&S DEPR  DISTR
EQMOB 1.00
EQUACT 0.59 1.00
EQPAIN 0.57 0.49 1.00
EQMOOD 0.17 0.29 0.23 1.00
MOB 0.77 0.63 0.52 0.22 1.00
UACT 0.65 0.76 0.54 0.24 0.71 1.00
D&S 0.46 0.42 0.65 0.31 0.46 0.45 1.00
DEPR 0.15 0.25 0.20 0.67 0.17 0.22 0.36 1.00
DISTR 0.21 0.26 0.26 0.57 0.20 0.29 0.43 0.63 1.00

EQ-5D dimensions: EQMOB=mobility, EQUACT =usual activities, EQPAIN=pain or discomfort, EQMOOD=anxiety or depression. 15D dimen-
sions: MOB=mobility, UACT=usual activities, D & S=discomfort and symptoms, DEPR=depression, DISTR=distress



COMPARING 15D AND EQ-5D

Table 2. The discriminatory power of comparable 15D and EQ-5D di-
mensions in terms of “ceiling” and “floor” effects.

Dimensions At ceiling (%) At floor (%)
Mobility/15D 82.0 -
Mobility/EQ-5D 78.9 0.2
Usual activities/15D 73.3 1.0
Usual activities/EQ-5D 79.0 1.7
Depression/15D 60.0 1.2
Distress/15D 62.4 0.8
Anxiety/depression/EQ-5D 85.1 1.1
Discomfort/symptoms/15D 40.5 0.4
Pain or discomfort/EQ-5D 58.1 1.8

are significantly different in the age groups on both mea-
sures, and as expected the older the respondents get the
lower score. The HRQoL scores are also significantly d-
ifferent in the groups with and without an illness or im-
pairment. These comparisons provide further evidence
of cross-sectional convergent construct validity.

Reliability. In patients with chronic obstructive pul-
monary disease the test-retest reliability of the 15D over
14 days was clearly better than that of EQ-TTO (this re-
liability was not tested for TTO and SG). The 15D scores
deviated clearly less from (=agreed better with) the TTO
and SG scores than the EQ-TTO scores and had a high-
er rank correlation with the TTO scores than the EQ-TTO.
The 15D showed moderate to high rank correlations with
commonly used clinical measures of symptoms, lung
function and exercice capacity and for most measures,

higher than EQ-TTO, TTO and SG.*

Sensitivity. The 15D was better at discriminating be-
tween groups after reported global change in health status
than EQ-TTO, indicating thus better responsiveness to
change. Moreover, the 15D had higher values for effect
size and responsiveness statistics for the two groups of
patients reporting a global change in health status. On
the other hand the 15D scores turned out to be more sta-
ble than the EQ-TTO scores over a 12 month period in
patients, who reported no change in global health status,
indicating thus a better reproducibility for the 15D.*
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Validity. There is no gold standard for valuation system,
that is, for how to measure the values and from whom.
To be valid for QALY calculations, the values should re-
flect a reasonable trade-off between quality and length
of life. If SG or TTO valuations on own health are tak-
en as the gold standard, the results of Stavem?® showed
that the 15D scores agreed better with them than the EQ-
TTO scores, and are thus more valid for QALY cal-
culations.

DISCUSSION

In the light of the completion rates, the EQ-5D and 15D
are equally acceptable. The multitrait-multimethod ma-
trix and comparison of average scores in different age
groups and in groups with and without a self-reported
illness or impairment provide clear convergent and dis-
criminant evidence of construct validity. The convergent
validity correlations of the 15D were quite high being in
the range of 0.57-0.77. In their review of health measures
McDowell and Newell”® found that the validity coeffi-
cients fell typically between 0.20 and 0.60.

The empirical evidence suggests that in discriminato-
ry power, on roughly comparable dimensions and as a
whole measure, the 15D is superior to the EQ-5D. The
same applies to responsiveness to change. Also Stavem?
concluded that “the 15D instrument has many attractive
properties when compared to the EQ-TTO method, in-
cluding a better reliability and responsivenes”. This is as
expected, since EQ-5D was not originally designed to be
a sensitive stand-alone measure, but a simple linkage
tool between more comprehensive measures such as, for
example, the 15D.

In relation to the 15D, the EQ-5D can be quite useful
and satisfactory as a linkage tool for two reasons. First,
it takes clearly less time to complete the EQ-5D health
state descriptive system than that required to complete
the 15D (15D about 5-10 minutes) so these health state
descriptive systems can be included in the same question-
naire with very little extra burden to the respondents.
Even if this is not done, the regression equations suggest
that the EQ-5D scores can be converted to 15D scores
or vice versa with a reasonable accuracy.

Table 3. The average EQ-5D and 15D scores in different age groups and for respondents with and without a self-reported illness or impairment

(95% CI in parentheses).

Age in years

Illness or impairment

17-35 36-64 65+ No Yes
15D 0.961 0914 0.812 0.954 0.836
(0.953-0.966) (0.897-0.932) (0.790-0.833) (0.945-0.963) (0.818-0.854)
EQ-5D 0.904 0.830 0.646 0.919 0.665
(0.844-0.932) (0.749-0.867) (0.613-0.679) (0.897-0.941) (0.638-0.691)
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YKOIMOX To aviikeipevo tng €psuvvag auvtrig ival n mePIypa@ri tov cvomparog aflondynong tng Katdoraong LYEL-

ag 15D ka1 n obykpioni tov pe 1o ovornpa EQ-5D pe Bdon Sidgopa kpitripia, dnwg n okompdinta, n aflomoria,

n eykupdinta kai n evaicdnoia. YAIKO-MEOOAOZX Xpnoiponoirifnkav &vo Sefypara. To npadto Sefypa npona-

Be and yevikd nanBuvopd g Pvnavdiag (n=359) kar yia thv avdAvon Tov XPNOIPoNoINBNKav CLUVTIENECTEG

oLOXETIoNG, monvdidorarn Pitpa Kair texvikEg nanvdpsunong. To Seliepo Seiypa nponnbs and acBeveig tng

NopBnyiag pe xpovia nvevpovondBeia (n=59) ka1 oe avtd 1o Seiypa efetdornkav 1a anotenéopara ans to 15D
ka1 1o EQ-5D Baoiopgvo otig TTO a&ionoyrioeig. AOTEAEXMATA To 15D ritav e€icov anobextd pe 1o EQ-
5D, annd avatepo oe aflomoria, os Suvvardinta S1drpiong Kal o€ avianokpioiudinta o annaysg. XYMITE-

PAXMATA To 15D esivar npotipunt€o orig pen€reg Snov SAeg o1 napandve napduerpol sfvar anapainteg.
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