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Abstract

Purpose To evaluate the reliability and validity of the
EQ-5D in a general population sample in urban China.
Methods Thousand and eight hundred respondents in 18
communities of Hangzhou, China were recruited by multi-
stage stratified random sampling. Respondents self-admin-
istered a questionnaire including the EQ-5D, the SF-36, and
demographic questions. Test-retest reliability at 2-week
intervals was evaluated using Kappa coefficient, the intra-
class correlation coefficient. The standard error of mea-
surement (SEM) was used to indicate the absolute
measurement error. Construct validity was established using
convergent, discriminant, and known groups analyses.
Results Complete data for all EQ-5D dimensions were
available for 1,747 respondents (97%). Kappa values
were from 0.35 to 1.0. The ICCs of test—retest reliability
were 0.53 for the EQ-5D index score and 0.87 for the EQ
VAS score. The SEM values were 0.13 (9.22% range) and
4.20 (4.20% range) for the EQ-5D index and EQ VAS
scores, respectively. The Pearson’s correlation coefficients
between the EQ-5D and the SF-36 were stronger between
comparable dimensions than those between less compara-
ble dimensions, demonstrating convergent and discrimi-
nant evidence of construct validity. The Chinese EQ-5D
distinguished well between known groups: respondents
who reported poor general health and chronic diseases had
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worse HRQoL than those without. Older people, females,
people widowed or divorced, and those with a lower
socioeconomic status reported poorer HRQoL. Respon-
dents reporting no problems on any EQ-5D dimension had
better scores on the SF-36 summary scores than those
reporting problems.

Conclusions The Chinese version of the EQ-5D demon-
strated acceptable construct validity and fair to moderate
levels of test-retest reliability in an urban general popu-
lation in China.
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HRQoL Health-related quality of life

VAS Visual analogue scale

Introduction

The EQ-5D is an established health-related quality of life
(HRQoL) instrument, used frequently in both clinical trials
and health services research [1]. The validity of the Chinese
EQ-5D has been assessed in mainland China [2-4] and
elsewhere [5-7]; its reliability, however, is not well repor-
ted. We evaluated the reliability and validity of the EQ-5D
in a sample of the general population in urban China.

Methods
Sample and study design

The survey using a multi-stage stratified random sampling
approach was conducted in Hangzhou, China in 2008. Nine
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“Jiedao” (sub-district neighborhood) were randomly
selected from Xiacheng district (central), Gongshu district
(sub-central), and Yuhang district (suburb), three for each.
Two communities from each “Jiedao” and 70 households
from each community were randomly selected. The total
sample size was 1,800, with 200 in each “Jiedao”. All
residents 14 years old and above, living in a sampled
household for at least 6 months were eligible to participate
until the quota for each “Jiedao” was met. Participants
self-administered a questionnaire containing the Chinese
EQ-5D and SF-36. Trained interviewers administered
questions regarding existence of chronic diseases. Sixty
respondents were randomly sampled among respondents on
the first survey day that would be willing to self-administer
the EQ-5D and SF-36 in a 2-week period. Written consent
was obtained from all respondents for this study approved
by Zhejiang University School of Medicine Ethics
Committee.

The EQ-5D comprises five health dimensions (mobility,
self-care, usual activities, pain/discomfort, and anxiety/
depression, each with three response categories: no, some
or extreme problems) and a 0-100 points visual analogue
scale (EQ VAS) [8]. Scores for the five dimensions can be
converted into a utility index score by applying the scores
from preference weights elicited from the UK general
population [9]. The SF-36 is a validated [10, 11] 36-item
instrument yielding eight scales and two summary scores.
Higher scores indicate better health status.

Data analysis

Reliability and validity of the EQ-5D were assessed
according to established guidelines [12]. To evaluate reli-
ability, it was assumed that the health status between two
measurements was stable. The percentages of agreement and
kappa coefficients for the five dimensions were calculated.
Kappa values below 0.2 indicate a slight agreement,
0.21-0.4 fair, 0.41-0.6 moderate, 0.61-0.8 substantial, and
0.81-1.0 an almost perfect agreement [13]. Test-retest
reliability of the EQ-5D index and EQ VAS scores was
determined using the intraclass correlation coefficient (ICC;
two-way mixed-effect model/absolute agreement definition
ICC,,;) [14]. An ICC greater than 0.70 is considered
appropriate for group comparison [15]. The standard error of
measurement (SEMgreement) Was used to assess variability,
i.e., the absolute measurement error [16, 17]. It was also
expressed as a percent of the measurement range (SEM%)
likely to be encountered in actual research [12].

To evaluate construct validity, we first assessed con-
vergent and discriminant evidence by examining relation-
ships with the SF-36 using Pearson’s correlation. It was
expected that comparable dimensions, e.g., EQ-5D pain/
discomfort and SF-36 bodily pain, would correlate better,
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compared with less comparable dimensions, such as EQ-
5D mobility and SF-36 mental health. Pearson’s correlation
coefficients of 0.50 or above were regarded as strong,
0.30-0.49 as moderate, and lower than 0.30 as weak [18].
Second, construct validity was assessed by comparing
the EQ-5D index (both the UK [9] and Japanese preference
weights [19] were used) and EQ VAS scores for subgroups
of respondents with differing self-reported overall health
and number of chronic diseases using ANOVA. It was also
expected that older people, females, people widowed or
divorced, and those with a lower socioeconomic status
would report poorer health [2, 3, 20-22]. The relationships
between the EQ-5D and the demographic variables were
examined using ANOVA, t-test, or chi-square test. Finally,
Mean SF-36 summary scores for respondents reporting no
problems for any EQ-5D dimension were compared with
those for respondents reporting problems using z-test, and
higher SF-36 scores was expected in the first case [23].

Results

Among the 1,800 respondents from 1,260 selected house-
holds, complete data for all EQ-5D dimensions were
available for 1,747 respondents (97%) and analyzed for the
present study. The estimated response rate was 71.4% (two
eligible individuals in each household on average [11]).
The mean age was 47.5 years (SD 17.5, range 14-99), with
51.6% being women. Compared with Hangzhou urban area
demographic statistics for year 2008 [24], our sample had
similar sex ratio, older age, and higher educational attain-
ment (Table 1).

EQ-5D response

The majority of respondents reported no problems (ceiling
effects), ranging from 78.0% for the pain/discomfort
dimension to 96.7% for the self-care dimension (Table 2).
The mean EQ-5D index score was 0.92 (SD 0.17, range —
0.59 to 1), and the mean EQ VAS score was 84.44 (SD
13.0, range 8.50-100).

Test-retest reliability

In the retest samples, 48 of 60 respondents returned the
retest questionnaire, and the data from 31 respondents
whose scores of the first question of the SF-36 (self-reported
overall health) was the same at two measurements were
analyzed. The median interval of test-retest measurement
was 13 days (interquartile range: 12—-15 days). Kappa val-
ues for EQ-5D items regarding mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression between
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Table 1 Characteristics of the study sample (n = 1,747)

Table 2 Distribution of responses to EQ-5D dimensions

Sample Urban population”
n % %

Age group (years)

1444 743 429 563

45-64 680 39.3 309

65+ 309 17.8 128
Gender

Male 837 484 504

Female 894 51.6 49.6
Marital status

Single 265 154

Married/co-habiting 1,361 79.0

Widowed 74 4.3

Divorced/separated 23 1.3
Education level®

Low level 322 18.8

Middle level 855 49.8

High level 539 314 16.6°
Annual household income

($1US = 6.8Yuan)

<60,000 Yuan 1261  80.6 66,572 Yuan®

>60,000 Yuan 303 194

Employment status
Employed or self-employed 796 48.0 533

Other 863 52.0 46.7
Self-reported overall health

Excellent 218 125

Very good 463  26.6

Good 495 284

Fair 524 30.1

Poor 40 2.3
Number of chronic diseases

0 711 41.1

1 666  38.5

2+ 354 204

* Education low level included no school and elementary school,
middle level included middle school and high school or vocational
training; high level referred to college or above

® Estimates for the urban population are based on Hangzhou statis-
tical yearbook 2008

¢ Percentage of talented personnel among population of 14 years and
older

9" Annual household income for urban population in Hangzhou, China

measurements were 1.00, 0.65, 0.87, 0.35, and 0.63,
respectively. The ICCs of test-retest reliability were 0.53
for the EQ-5D index score and 0.87 for the EQ VAS score,
respectively. The SEM values (SEM%) were 0.13 (9.22%)
and 4.20 (4.20%) for the EQ-5D index and EQ VAS scores,
respectively, (Table 3).

EQ-5D dimension Response (%)

No problems Some Extreme
problems problems
Mobility 1,619 (92.7) 119 (6.8) 9 (0.5)
Self-care 1,690 (96.7) 47 (2.7) 10 (0.6)
Usual activities 1,628 (93.2) 108 (6.2) 11 (0.6)
Pain/discomfort 1,363 (78.0) 367 (21.0) 17 (1.0)
Anxiety/ 1,532 (87.7) 204 (11.7) 11 (0.6)
depression
Validity

The Pearson’s correlation coefficients between the EQ-5D
and the SF-36 were stronger between comparable dimen-
sions (e.g., —0.59 between EQ-5D pain/discomfort and SF-
36 BP and —0.44 between EQ-5D mobility and SF-36 PF)
than those between less comparable dimensions (e.g.,
—0.26, —0.20 between EQ-5D mobility, self-care, and SF-
36 MH, respectively) with a few exceptions, demonstrating
convergent and discriminant evidence of construct validity.
The EQ-5D index and EQ VAS scores had moderate or
strong correlations with all SF-36 scores (all P < 0.001,
Table 4).

Respondents who reported poor general health and
chronic diseases had significantly lower EQ-5D index and
EQ VAS scores (Table 5). The discrepancy between the
UK and the Japanese versions of EQ-5D index scores was
much smaller for better health states, but larger for worse
health status. Older people, females, people widowed or
divorced, and those with a lower socioeconomic status
reported poorer HRQoL as expected (Table 6). Respon-
dents reporting no problems on any EQ-5D dimension had
better scores on the SF-36 summary scores, respectively,
than those reporting problems (all P < 0.001, data not
shown).

Discussion

The study assessed the reliability and validity of the Chi-
nese EQ-5D in a large urban population in China. Com-
pared with most EQ-5D studies in general population [21,
25, 26], our sample covered 14-to 18-year-old adolescents.
The Chinese EQ-5D youth version is not available; it is
therefore suitable to apply the EQ-5D in adolescents pri-
marily to allow for follow-up and comparisons over a wide
range of ages.

Construct validity of the EQ-5D was demonstrated using
convergent, discriminant, and known groups analyses. The
EQ-5D showed fair to moderate levels of test-retest
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Table 3 Test-retest of reliability of the EQ-5D (n = 31)

Dimension Agreement between test and retest Kappa 95% CI
Mobility 31 (100.0%) 1.00 1.00-1.00
Self-care 30 (96.7%) 0.65 0.02-1.00
Usual activities 30 (96.8%) 0.87 0.62-1.00
Pain/discomfort 23 (74.2%) 0.35 0.04-0.66
Anxiety/depression 29 (93.6%) 0.63 0.16-1.00
Mean difference (standard deviation) between test and retest ICC 95% CI SEMgreement
EQ-5D index 0.02 (0.18) 0.53 0.22-0.74 0.13
EQ VAS —1.19 (5.91) 0.87 0.76-0.94 4.20

ICC intraclass correlation coefficient; CI confidence interval; SEM g cemen: Standard error of measurement including systematic differences

Table 4 Correlations between the EQ-5D and SF-36

SF-36 EQ-5D dimensions EQ-5D index EQ VAS
Scales/summaries Mobility Self-care Usual activities Pain/discomfort Anxiety/depression

PF —0.44 —0.36 —0.40 —0.32 —0.26 0.42 0.42
RP —-0.39 —0.28 —0.38 -0.39 —0.33 0.44 0.42
BP —0.47 —0.36 —0.44 —0.59 —0.42 0.62 0.53
GH —0.35 —0.24 —0.34 —0.39 —0.36 0.43 0.60
VT —0.33 —0.23 —0.32 —0.39 —0.38 0.43 0.59
SF —0.35 —0.32 —0.35 —0.26 —0.34 0.40 0.34
RE —0.29 —0.26 —0.31 —0.30 —0.42 0.41 0.33
MH —0.26 —0.20 —0.22 —0.24 —0.37 0.32 0.43
PCS —0.41 —0.33 —0.41 —0.39 —0.34 0.47 0.35
MCS —0.30 —-0.22 —0.28 —0.34 —0.36 0.39 0.55

Strong correlations (>0.50) indicated in bold. Pearson’s correlation, P < 0.001

PF physical functioning, RP role physical, BP bodily pain, GH general health, VT vitality, SF social functioning, RE role emotional, MH mental
health, PCS physical component summary, MCS mental component summary

Table 5 Comparison of EQ-5D index and EQ VAS scores for subgroups of respondents with differing health status

Health condition N EQ-5D index* EQ-5D index® EQ VAS Assumption
Self-reported overall health

Excellent 218 0.99 0.99 94.92

Very good 463 0.98 0.97 90.76% Excellent > Very good

Good 495 0.94 0.93 84.53 Very good > Good*

Fair 524 0.87 0.86 76.95 Good > Fair?

Poor 40 0.39 0.51 51.26 Fair > Poor*
Number of chronic diseases

0 711 0.95 0.95 87.88

1 666 0.92 0.91 82.94 0>1¢

2+ 354 0.89 0.88 80.24 1>2+4°

* Using UK TTO value set

® Using Japanese plain main effects model; ANOVA

¢ P<0.05
4 P <0.001
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Table 6 Responses to the EQ-5D by sociodemographic variables (n = 1,747)

Variables N EQ-5D index EQ VAS Percentages of reporting problems (some or extreme)
Mean SD Mean SD  Mobility Self-care Usual activities Pain/discomfort Anxiety/depression

Age group(age) d d d d d d d
14-44 743 096 0.11 89.38 10.02 1.9 0.9 2.0 10.1 9.7
45-64 680 092 0.17 83.15 1246 5.7 2.5 6.2 25.7 11.9
65+ 309 0.84 0.23 75.58 14.92 23.6 10.7 19.4 424 19.7
Gender b ¢ ¢ ¢

Male 837 093 0.16 8533 12.64 5.6 3.0 6.2 18.9 11.6
Female 894 091 0.18 83.64 1324 89 35 74 24.7 13.1
Marital status d d d d d d b
Single 265 096 0.15 89.72 1149 3.0 2.3 49 9.1 8.7
Married/co-habiting 1,361 092 0.17 84.14 12.58 6.6 2.8 6.2 23.2 12.5
Widowed 74 081 023 70.98 14.38 35.1 14.9 25.7 48.6 21.6
Divorced/separated 23 093 0.13 8252 1343 8.7 43 43 17.4 17.4
Education level® d d d d d d

Low level 322 0.87 022 7997 14.61 15.2 8.4 13.7 35.1 13.4
Middle level 855 092 0.17 8447 1320 6.8 2.6 6.4 22.6 13.3
High level 539 095 0.12 87.01 10.73 3.0 1.1 3.0 13.5 9.5
Annual household income d d ¢ b ¢ ¢

<60,000 Yuan 1,261 091 0.18 83.834 13.70 89 3.8 8.0 24.4 13.3
>60,000 Yuan 303 094 0.12 86.69 11.26 3.3 1.3 3.6 16.2 11.6
Employment status d d d d d d d
Employed or self-employed 796 0.96 0.11 87.53 10.63 1.8 0.9 24 12.8 9.0
Other 863 0.88 0.21 81.34 14.35 126 53 11.0 31.3 16.1

% Education low level included no school and elementary school; middle level included middle school and high school or vocational training;

high level referred to college or above

The significance of overall variable with ANOVA or t-test or chi-square test

® p<0.05
¢ P <001
4 P <0.001

reliability, with high percentage of respondents reporting
same level of problems in the dimensions and satisfactory
ICC for the EQ VAS score. However, the examination of
reliability was compromised by high ceiling effects. Reli-
ability coefficients not only reflect the degree of agreement
between repeated measures, but also the degree to which a
measurement instrument can differentiate among individu-
als [17, 27]. In a homogeneous population, the within-sub-
ject variance can easily overwhelm the between-subject
variance, making for low reliability [28]. The SEM is rela-
tively sample-independent and useful in the interpretation of
HRQoL change [29, 30]. A higher SEM value for the EQ
VAS score after 1 month was reported recently [31]. When
applying Japanese preference weights [19], the ICC, SEM
value, and SEM% for the EQ-5D index score were 0.64,
0.09, and 8.11%, respectively.

There are several studies where the EQ-5D has been
used among the Chinese general population. Wang et al.
[2] measured EQ-5D data among 2,994 respondents from

one district of Beijing. Recently, Sun et al. [3] analyzed
national EQ-5D data and provided norms for the Chinese
general population. The reliability of EQ-5D was not
measured in these two studies. Chang et al. [32] reported
validation results in a representative sample of the
20-64 years Taiwanese population. Similar ICCs were
reported (0.51 for the EQ-5D index score and 0.70 for the
EQ VAS score), even though people more than 65 years
old were not recruited.

This study had limitations. First, although there were a
small number of non-respondents due to refusal or inac-
cessibility after three visits, no data were available for them
and it is unclear whether characteristics of the non-
respondents differed from the respondents. Second,
although the estimated response rate was high, there might
be selection or response bias [33]. Third, the retested
sample size was small for the assessment of the reliability.
Fourth, our sample was more representative of an older and
educated general population.
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We conclude that the Chinese EQ-5D demonstrated
acceptable construct validity and fair to moderate levels of
test—retest reliability in an urban general population in China.
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