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Abstract

Objective: Although the Japanese EuroQol instrument was developed in 1998 by a Japanese transla-
tion team, the reliability of health state valuations of the fuller questionnaire has not yet been investigated in
Japan. We carried out a pilot study to investigate the reliability of health state valuations of the Japanese
EuroQol instrument.

Methods: The survey was conducted twice with the fuller questionnaire of the Japanese EuroQol
instrument in a class of preventive medicine. We analyzed test-retest reliability based on the health state
valuations and calculated Cronbach’s coefficient alpha of both tests.

Results and Conclusions: The mean valuations of 14 hypothetical health states and ‘death’ between test
and retest were not significantly different by paired t-test. The reliability by calculated correlation between
test and retest was 0.996 (p<0.0001). In addition, Cronbach’s coefficient alpha of the first test was 0.827, and
that of the second test was 0.865. Although good reliability was shown in the present study, our conclusion
was limited to applications of population-based surveys because of the small number and limited subjects of

the present study. Further investigations are required in the form of a population-based survey.
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Introduction

With the steady increase in the prevalence of chronic
diseases, health state measurements are increasingly expected to
evaluate using indicators of quality of life (QOL). The EuroQol
instrument was developed in 1987 by an international research
network for describing and evaluating quality of life. Of particu-
lar importance to the EuroQol instrument is the capacity to gener-
ate cross-national comparisons of health state valuations and
application of economic evaluations?. The fuller questionnaire of
the EuroQol includes a section that asks for valuation of hypothet-
ical health states as described in the five dimensional items using
the visual analog scale (VAS). The valuation task is intended for
use to compare health state valuations held by different population
groups, or between different groups within the field of health care.
Health state valuations have been conducted in European
countries> and the United States®®. Although the Japanese
EuroQol instrument was developed in 1998 by a Japanese transla-
tion team?, the reliability of health state valuations has not yet
been investigated in Japan. We conducted a pilot study to investi-
gate the reliability of health state valuations of the Japanese Euro-
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Qol instrument.

Materials and Methods

The EuroQol instrument

The EuroQol instrument is a generic health state index of
health-related QOL on a one-dimensional scale”. A fuller ques-
tionnaire of the EuroQol has four components of the instrument:
description of the respondent’s own health by means of five
dimensions (EQ5D), rating of own health using VAS, background
information about respondent and valuation task of hypothetical
health states defined by five dimensions®. On the other hand, a
clinical version of the EuroQol consists of head three compart-
ments, which is most used in clinical research, population health
surveys and economic evaluation. The five dimensions of health
states are shown; mobility, self-care, usual activities, pain or
discomfort, anxiety or depression. The response to each dimension
has three categories of the general form ‘no problems (level 1),
‘some problems (level 2)’, and ‘extreme problems (level 3)’.
Health state can be described by one level of each dimension.
Thus, 243 (=3°) health states, ‘death’ and ‘unconsciousness’
included in the EuroQol instrument. The health state described by
five dimensions could be changed to a utility score using the tariff
that is a table of all possible health states and their corresponding
values. These values are numbers on an interval scale with 1 for
full health and O for health state equivalent to death and these
numbers serve as quality adjustment weights to form QALY
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(quality adjusted life years). In the fuller questionnaire, respon-
dents are asked to value 14 hypothetical health states and ‘death’
as described in the five dimensional items on a VAS with marked
end-points: 0=‘worst imaginable health state’ and 100=best imag-
inable health state’. The health states are fixed in the fuller ques-
tionnaire of the standard EuroQol®.

The subjects

This survey was conducted with the fuller questionnaire of
the Japanese EuroQol instrument in a class of preventive medicine.
The questionnaires were given out to all students who attended the
class with a brief oral explanation about the purpose of this survey
and writing method. The first survey was conducted in October,
1998 and one month later, in the same class. A total of 87 medical
students participated in the first test, and 85 in the second test. The
subjects who participated in both surveys were 65 medical
students (31 males and 34 females). The mean age of the 65 sub-
jects was 21.8+1.6 yrs in males and 21.1£1.1 yrs in females.

Statical analysis

We analyzed test-retest reliability based on the findings of the
65 medical students. The differences in their own health valuations
between the test and retest were analyzed by the paired t-test. The
tariff score was calculated using the Japanese tariff”. The mean
scores per health state valuation on a VAS were compared
between test and retest using the paired t-test. Correlation between
the first and the second test was calculated based on the mean
score of each health states valuation on the VAS. Cronbach’s coef-
ficient alpha was calculated based on a coefficients matrix of
health states correlations in both tests.

Results

The health states of the subjects who participated in both
surveys are shown in Table 1. Both the tariff and VAS scores of
the first test were not significantly different according to the
paired t-test. This suggested that the health states of these subjects
were equal in both tests. The mean and median valuation on VAS
in both the test and retest are shown in Table 2. The mean
valuation of 14 hypothetical health states and ‘death’ were not

Table 2 Health state valuations of test-retest

Table 1 Subjects of the test-retest reliability

First test Second test P-value
Number 65 65
Tariff score 0.888+0.148 0.87340.145 0.8914
(0.537-1.000) (0.533-1.000)
VAS score 66.8+17.7 64.5+20.9 0.4044
(10-95) (10-95)

The subjects of the test-retest reliability participated in both tests.
" meantSD.
(minimum-maximum).

significantly different between test and retest findings. The VAS
score of health state ‘11111’ was higher in the second test than that
of the first test (p=0.0215). In addition, the tendency of smaller
standard deviations for the descriptions of ‘extreme’ health states
(death and °33333”). This correlation of the mean VAS between
both tests was 0.996 (95%CI; 0.988-0.999). Cronbach’s coeffi-
cient alpha of the first test was 0.827, and that of the second test
was 0.865.

Discussion

Although several studies>™ have reported a good reliability
of health state valuations in the EuroQol, societal and cultural
background factors might affect the results. We conducted a pilot
study to investigate the reliability of health state valuations in a
fuller questionnaire of the Japanese EuroQol instrument. The York
Group studied test-retest reliability as a part of a large valuation
study of 3,395 members of the general British population®. The
respondents were found to be very reliable, with mean intraclass
coefficients of 0.78 for VAS. The Rotterdam Health Survey based
reported test-retest reliability of health states valuations® using the
fuller questionnaire of the EuroQol: 0.86 for group level coeffi-
cients calculated for each state and averaged over health states and
0.90 for a coefficient derived from individual corrections consid-
ering all health states simultaneously. Although Badia et al. re-
ported 0.90 for test-retest reliability, the target group was only 50
persons selected from a population-based study®. Lands et al.'? re-
ported that typical Pearson correlation between test and retest was
in the range 0.65 to 0.95, and values above 0.85 might be consid-

First test Second test P-value
Health state Average SD Median Average SD Median
11111 90.6 13.8 95.0 93.3 9.5 100.0 0.0215
21111 64.6 15.0 65.0 60.2 17.3 60.0 0.4630
11112 63.0 17.3 62.0 63.7 15.6 60.0 0.9025
11211 62.4 16.2 60.0 62.8 17.5 65.0 0.8163
11121 61.8 17.7 60.0 58.5 19.2 60.0 0.2442
12111 53.0 18.7 50.5 51.3 16.7 55.0 0.6126
11122 43.1 19.6 40.0 433 13.5 40.0 0.3736
21232 31.8 17.3 30.0 34.1 16.8 30.0 0.2550
32211 31.1 18.2 30.0 28.7 18.2 30.0 0.2810
22233 22.9 17.1 20.0 19.9 14.4 20.0 0.3369
33321 18.2 13.9 15.0 14.6 11.9 12.5 0.1068
22323 15.3 12.2 10.0 16.5 14.5 15.0 0.7549
unconscious 13.0 20.6 5.0 14.9 21.0 6.0 0.5571
33333 9.0 11.1 5.0 9.0 13.4 5.0 0.6273
death 8.2 11.9 5.0 7.6 10.9 0.0 0.3220

(n=65)
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ered acceptable. The Pearson correlation quantifies the association
between two measurement scales, but does not indicate agree-
ment. For measurements made on a continuous scale, the intrac-
lass correlation is increasingly used to indicate reliability instead
of Pearson or rank-order coefficients. The test-retest correlation in
the present study was 0.996 at the group level (p<0.0001) and the
confidence interval of the correlation was extremely narrow
(95%CI1=0.988-0.999). In addition, Spearman’s rank correlation
between the test and retest was 0.979, which is significant
(p=0.0003). On the other hand, Cronbach’s coefficient alpha of the
first test was 0.827, and that of the second test was 0.865, showing
a good reliability of health state valuations for the Japanese EuroQol
instrument.

Although the correlation of test-retest findings is related to
the reliability of the test, test-retest methods have some
limitations''"'¥, Nunnally'® recommended that the interval of the
test is between two weeks to one month after the first test.
However, he referred to the recollection effect, in which subjects
remember their previous answer to the questionnaire. The
Rotterdam Health Survey chose an interval test-retest of ten
months?. On the other hand, in the York Study?, the interval for
the test-retest was an average of ten weeks. In the present study,
the test-retest interval was only one month and, therefore, we
could not exclude the recollection effect. The present study had an
additional restriction, regarding the subjects. Larger studies can
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population-based survey.
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