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Abstract

Objectives: This study aimed to determine the cross-cultural adaptation and validation of the Korean
version of the EQ-5D in rheumatic conditions. Methods: Translation, back-translation and cognitive
debriefing were performed according to the EuroQol group’s guidelines. For validity, 508 patients were
recruited and administered the EQ-5D, Short-Form 36 and condition-specific measures. Construct validity
and sensitivity were evaluated by testing a-priori hypotheses. For reliability, another 57 patients repeated
the EQ-5D at 1-week interval, and intra-class correlations (ICC) and kappa statistics were estimated. For
responsiveness, another 60 patients repeated it at 12-week interval within the context of clinical trial, and
standardized response mean(SRM) were calculated. Results: The cross-cultural adaptation produced no
major modifications in the scale. The associations of the EQ-5D with the generic- and condition-specific
measures were observed as expected in hypotheses: the higher EQ-5Dindex and EQ-5DVAS scores, the better
health status by generic- or condition-specific measures, and the better functional class. The ICCs were
0.751 and 0.767, respectively, and kappa ranged from 0.455 to 0.772. The SRM were 0.649 and 0.410,
respectively. Conclusion: The Korean EQ-5D exhibits good validity and sensitivity in various rheumatic
conditions. Although its reliability and responsiveness were not excellent, it seems acceptable if condition-
specific measures are applied together.
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Abbreviations: AS – ankylosing spondylitis; FMS – fibromyalgia syndrome; SF-36 – Health Survey Short-
Form 36; OA – osteoarthritis; RA – rheumatoid arthritis; SRM – standardized response mean; SLE –
systemic lupus erythematosus

The EQ-5D is one of the most widely used
instruments for measuring utility, and now avail-
able in many major languages with cultural
adaptations [1]. The Korean version is, however,
not available yet. This study evaluated the cross-
cultural adaptation and validation of the Korean
version in rheumatic patients.

Methods

Translation and cross-cultural adaptation was
done according to the EuroQol group’s guidelines.
Two independent translators performed forward
translation, followed by backward translation by
another two translators. When the consensus
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version was determined, cognitive debriefing was
done by eight laypersons; three rheumatic patients
and five healthy persons irrelevant to healthcare
professions.

To assess validity, we consecutively recruited
subjects at rheumatology clinics in Korea from
December 2001 to April 2002. The American
College of Rheumatology criteria were applied to
diagnose fibromyalgia syndrome (FMS) [2],
osteoarthritis (OA) [3], rheumatoid arthritis (RA)
[4] and systemic lupus erythematosus (SLE) [5],
while ankylosing spondylitis (AS) was diagnosed
by the modified New York Criteria [6]. Finally,
508 patients participated; 90 AS, 104 FMS, 103
OA, 100 RA and 111 SLE patients.

For reliability, another 57 patients were re-
cruited and repeated the questionnaires at 1-week
interval. For responsiveness, another 60 RA pa-
tients repeated them at 12-week interval within the
context of clinical trial.

The Health Survey Short-Form 36 (SF-36) as a
generic measure, and condition-specific measures
such as the Bath Ankylosing Spondylitis Func-
tional Index [7], the Fibromyalgia Impact
Questionnaire [8], Western Ontario and McMaster
Universities OA index [9], and the Health Assess-
ment Questionnaire for RA [10] were administered
with the aid of research assistants. Among SLE
patients, the SLE Disease Activity Index and the
Systemic Lupus International Collaborating Clin-
ics/ACR Damage Index were used [11, 12]. In all
the condition-specific measures, a higher score
indicates more severe status.

Validity was evaluated based on construct
validity and sensitivity by testing a-priori hypo-
theses [13]. From the assumptions regarding rela-
tionship between the measures, we established the
following hypotheses: (1) those with higher EQ-5D
scores would have lower scores of condition-spe-
cific measures, indicating lower disease activity; (2)
those with higher EQ-5D scores would also have a
lower score of the first question of the SF-36 (SF-
1), which means self-rated overall health; actually,
we could not use other scales of the SF-36 as a
reference, because the norm for Koreans is not
available yet; (3) those in a better functional class
would have higher EQ-5D scores; and (4) those
reporting more problems in the physical dimen-
sions of the EQ-5D would have higher scores of
physical scales among condition-specific measures.

These hypotheses were examined by Spearman
correlations, Mann–Whitney or Kruskal–Wallis
tests.

To evaluate reliability, it was assumed that the
statuses between measurements did not change.
For this, the data from the subjects whose scores
of the SF-1 were the same at two measurements,
45 out of 57 patients, were analyzed. The test–
retest reliabilities were evaluated by intra-class
correlation(ICC), and interpreted as appropriate if
they were greater than 0.7 or 0.9 for group and
individual comparisons, respectively [13]. Addi-
tionally, the degree of agreement for its five
dimension was evaluated by kappa statistics,
which greater than 0.75 indicates excellent agree-
ment, below 0.40 poor, and between 0.40 and 0.75
fair-to-good [14].

For responsiveness, the pre- and post-treatment
scores were compared. We calculated internal
responsiveness measures of the paired t statistic,
effect size and standardized response mean(SRM).
Values of effect size and SRM greater than 0.8 and
less than 0.2 represent high and low responsive-
ness, respectively [15].

All analyses were performed using SAS version
8.1, and a probability of 0.05 was considered as
statistically significance.

Results

The translation and adaptation produced only
minor modifications to the original version. For
instance, in the dimension of self-care, the first-le-
vel description ‘I have no problems with self-care’
was replaced with ‘I have no problems with wash-
ing or dressing myself ’ as presented in the other
two levels. The instruction box to be linked with
the thermometer scale was changed to black-col-
ored one at the suggestion of the EuroQol group.

Tables 1 and 2 show the general characteristics
of the subjects for validity evaluation. Most of
them were women except for AS group. Gener-
ally, AS and SLE patients were younger and
more educated, while OA patients were older and
less educated (Table 1). RA and OA patients
exhibited relatively even distributions across four
functional classes (see Table 4). Among five
dimensions of the EQ-5D, the proportion of
having any problem was the highest for pain/
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discomfort (83.5%). OA patients mainly reported
physical problems, while FMS patients chiefly
reported pain and emotional ones. Differences
among disease groups were statistically significant
(p < 0.001 for all). Overall, SLE patients showed
the highest status, while FMS and OA patients
showed the lowest ones (Table 2).

As for reliability and responsiveness, 87.7% and
94.1% of the patients were women, and their mean
ages were 52.2 (±10.8, SD) and 40.1 (±9.8) years,
respectively (data not shown).

For hypothesis 1, Table 3 shows the negative
correlations between the EQ-5D and condition-
specific measures except for SLE. Meanwhile, it

was positively correlated with the SF-1, as as-
sumed by hypothesis 2 (Table 3).

Comparing the EQ-5D scores across functional
classes for hypothesis 3, those with more limited
function exhibited lower scores (Table 4).

Table 5 indicates that hypothesis 4 was proved;
the subjects with any problem in the physical
dimensions of the EQ-5D exhibited significantly
higher scores of physical scales among condition-
specific measures (Table 5).

The ICCs of the EQ-5Dindex and EQ-5DVAS at
1-week interval were 0.751 and 0.767, respectively.
Agreement by kappa was the highest for anxiety/
depression (Table 6).

Table 1. General characteristics of the study subjects for validation

Characteristic (unit) Disease groupa Total

AS FMS OA RA SLE

Number of subjects 90 104 103 100 111 508

Gender, female n (%) 12 (13.3) 99 (95.2) 99 (96.1) 93 (93.0) 106 (95.5) 409 (80.5)

Age, years mean (±SD) 28.4 (±7.9) 49.3 (±11.1) 61.2 (±6.7) 51.7 (±9.9) 33.2 (±9.9) 45.0 (±15.2)

Education, years mean (±SD) 13.8 (±2.2) 10.1 (±3.9) 6.1 (±3.5) 9.1 (±3.9) 13.1 (±2.5) 10.4 (±4.3)

Co-morbidity, yes n (%) 27 (30.0) 21 (20.2) 42 (40.8) 28 (28.0) 60 (54.1) 178 (35.0)

a AS – ankylosing spondylitis; FMS – fibromyalgia syndrome; OA – osteoarthritis; RA – rheumatoid arthritis; SLE – systemic lupus

erythematosus.

Table 2. Descriptive statistics of EQ-5D and SF-1

Measure Disease groupa Total

AS FMS OA RA SLE p b

Dimension of EQ-5D (% of patients with any problem)

Mobility 47.8 54.8 72.8 64.0 33.3 <0.001 54.3

Self-care 27.8 30.8 28.2 33.0 16.2 0.056 27.0

Usual activity 61.1 76.0 77.7 70.0 37.8 <0.001 64.2

Pain/discomfort 87.8 93.3 92.2 80.0 65.8 <0.001 83.5

Anxiety/depression 50.0 72.1 60.2 54.0 49.6 0.005 56.3

EQ-5Dindex [median, interquartile range (IQR)]

0.69

(0.59–0.80)

0.62

(0.52–0.73)

0.62

(0.52–0.69)

0.63

(0.52–0.76)

0.73

(0.66–0.85)

<0.001 0.69

(0.52–0.76)

EQ-5DVAS (median, IQR)

60 (40–70) 60 (40–70) 60 (50–70) 70 (50–80) 70 (50–80) <0.001 60 (50–79)

SF-1c (median, IQR)

42 (3–4) 4 (4–5) 4 (3–4) 4 (3–4) 3 (3–4) <0.001 4 (3–4)

aAS – ankylosing spondylitis; FMS – fibromyalgia syndrome; OA – osteoarthritis; RA – rheumatoid arthritis; SLE – systemic lupus

erythematosus.
b By chi-square test or Kruskal–Wallis test.
c The first question of the SF-36, which measures overall health status.
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For responsiveness, the paired t statistic be-
tween pre- and post-treatment was statistically
significant. The effect size and SRM of the EQ-
5Dindex were higher than those of the EQ-5DVAS

(Table 7).
Discussion

The samples appeared as adequate for the study
since not only the size was large, but also their
sociodemographic profile was diverse and major
rheumatic conditions were covered (Table 1).

Table 2 shows that the descriptive system could
reveal different attributes of the conditions, and
that the valuing scores differed clearly across dis-
ease groups. Also, a-priori hypotheses testing
indicated that it had sufficient construct validity
and sensitivity (Tables 3 and 4). Exceptionally, the
condition-specific measures for SLE showed low
correlations, which might be attributable to them
being physician-rated indexes based on physical
examination and laboratory findings [11, 12] ra-
ther than patients’ own perception. However, it is
not clear whether this is due to the property of the
measures or the patients’ characteristics. Actually,
SLE patients reported the best status while those
with FMS, which is considered as a milder con-
dition, showed the worst one (Table 2). Therefore,

Table 3. Spearman correlation coefficients of the EQ-5D with

condition-specific measures and the SF-1 (hypotheses 1 and 2)

Diseasea Measureb EQ-5D

EQ-5Dindex EQ-5DVAS

AS BASFI )0.634** )0.511**
FMS FIQ )0.662** )0.550**
OA WOMAC – pain )0.419** )0.469**

WOMAC – stiffness )0.324** )0.410**
WOMAC – function )0.477** )0.462**

RA HAQ )0.608** )0.389**
SLE SLEDAI-2K )0.026n.s. 0.014n.s.

SDI )0.068n.s. )0.288*

Total SF-1 )0.510** )0.518**

Note: *p < 0.01, **p < 0.001, n.s. – not significant.
aAS – ankylosing spondylitis; FMS – fibromyalgia syndrome;

OA – osteoarthritis; RA – rheumatoid arthritis; SLE – systemic

lupus erythematosus.
b BASFI – the Bath Ankylosing Spondylitis Functional Index;

FIQ – the Fibromyalgia Impact Questionnaire; WOMAC –

Western Ontario and McMaster Universities, HAQ, the Health

Assessment Questionnaire; SLEDAI-2K – the Systemic Lupus

Erythematosus Disease Activity Index; SDI – the Systemic

Lupus International Collaborating Clinics/ACR Damage In-

dex; SF-1 – the first question of the SF-36.

Table 4. The EQ-5D scores across the functional classes

(hypothesis 3)

Diseasea Functional class EQ-5D

EQ-5Dindex EQ-5DVAS

OA I (n = 15) 0.73 (0.62–1.00) 70.0 (50.0–80.0)

II (n = 22) 0.62 (0.62–0.69) 60.0 (50.0–70.0)

III (n = 43) 0.62 (0.59–0.69) 60.0 (50.0–70.0)

IV (n = 23) 0.52 (0.12–0.66) 50.0 (40.0–70.0)

Pb 0.0002 0.0894

RA I (n = 14) 0.73 (0.73–0.85) 75.0 (70.0–80.0)

II (n = 25) 0.69 (0.62–0.73) 70.0 (50.0–80.0)

III (n = 32) 0.63 (0.55–0.75) 65.0 (45.0–70.0)

IV (n = 28) 0.52 ()0.01–0.62) 55.0 (50.0–70.0)

pb 0.0001 0.0513

Unit – median (IQR).
aOA – osteoarthritis; RA – rheumatoid arthritis.
b By Kruskal–Wallis test.

Table 5. Association between physical dimensions of the EQ-

5D and physical scales among condition-specific measures

(hypothesis 4)

Dimension of EQ-5D ASa

[BASFI]b
OAa

[WOMAC –

function]b

RAa

[HAQ]b

Mobility No problem 0.85

(0.23–1.96)

9.5

(4.0–16.0)

0.50

(0.06–1.00)

Any problem 3.77

(1.91–5.38)

23.0

(18.0–29.0)

0.88

(0.50–1.50)

pc <0.0001 <0.0001 0.0009

Self-care No problem 1.55

(0.33–2.43)

18.0

(11.0–27.0)

0.50

(1.23–0.88)

Any problem 4.10

(2.59–5.74)

23.0

(18.0–33.0)

1.50

(1.00–1.75)

pc <0.0001 0.0067 <0.0001

Usual

activity

No problem 0.56

(0.13–2.01)

8.0

(4.0–14.0)

0.25

(0.00–0.75)

Any problem 2.76

(1.63–4.94)

22.0

(17.0–29.0)

0.94

(0.63–1.50)

pc <0.0001 <0.0001 <0.0001

Unit – median (IQR).
aAS – ankylosing spondylitis; OA – osteoarthritis; RA –

rheumatoid arthritis.
b BASFI – the Bath Ankylosing Spondylitis Functional Index;

WOMAC – Western Ontario and McMaster Universities,

HAQ, the Health Assessment Questionnaire.
c By Mann–Whitney test.
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determinants other than clinical characteristics
should be investigated further. Moreover, the
scores of the condition-specific measures with
physical attributes clearly differed across the levels
of physical dimensions, indicating that descriptive
system could discriminate the degree of disease
activity (Table 5).

Hurst et al. reported that amongRApatients, the
EQ-5D showed significant correlations with the
condition-specific measure and had good sensitivity
[16]. Others also have reported good validity in AS
[17], SLE [18] and various rheumatic diseases [19].

ICCs of the EQ-5Dindex and EQ-5DVAS were
relatively low for individual-level interpretation,
but sufficient for group comparison. Our reli-
ability seems reasonable compared with the pre-
vious results; among the patients with AS, OA or
RA, the ICC of the EQ-5Dindex was reported to
range from 0.70 to 0.83, and that of the EQ-
5DVAS was 0.73 to 0.85 [16, 17, 20]. Additionally,
agreement of each dimension was fair to good, or
even excellent [14]. One study among rheumatic
patients reported smaller kappa, ranging from
0.29 to 0.61 [19].

Responsiveness by effect size and SRM was
moderate [15]. One study among RA patients re-
ported relatively high responsiveness (i.e., 0.70 for
the EQ-5Dindex and 0.71 for the EQ-5DVAS), even
higher than condition-specific measures [16].
However, others argued that it had limited
responsiveness in chronic moderate conditions [20],
and recommended the EQ-5D for a surgical but not
a rheumatology-clinic group [21]. Considering that
the EQ-5D was originally developed as a simple
and easy ‘add-on’ instrument [22], the responsive-
ness of the Korean version seems acceptable.

There are some limitations in this study. We
used the UK tariff scores to calculate EQ-5Dindex.
Previous studies reported that the preference
structure differs between countries, and that a
country’s own social value set is required [23, 24].
Actually, to determine whether the value set is
appropriate for Koreans, we performed a pilot
test, using Time Trade-Off and Standard Gamble.
However, even young and highly educated subjects
failed to understand the concept properly, and
consequently the scores obtained from them did
not show any significant correlations with other
measures. This was attributable to the concept of
‘trade’ being unfamiliar to Koreans. However,
further studies on the preference valuations among
Koreans are required since the results of cost-
effectiveness analyses vary depending on the val-
uation method [25].

In conclusion, our findings suggest that the
Korean version of the EQ-5D had good validity
and sensitivity in several rheumatic conditions.
Also, its reliability and responsiveness were mod-
erate to good. If it is used simultaneously with

Table 6. Reliability of the EQ-5D between repeated measures at 1-week interval

EQ-5D scores First measure median (IQR) Second measure median (IQR) ICC (95% CI)

(1) Test–retest reliability

EQ-5Dindex 0.62 (0.34–0.73) 0.62 (0.39–0.69) 0.751 (0.590–0.855)

EQ-5DVAS 60.0 (50.0–75.0) 70.0 (50.0–77.5) 0.767 (0.615–0.865)

Dimensions of EQ-5D Kappa statistics (95% CI) pa

(2) Agreement

Mobility 0.665 (0.439–0.892) 0.706

Self-care 0.527 (0.271–0.784) 1.000

Usual activity 0.690 (0.461–0.918) 0.414

Pain/discomfort 0.455 (0.010–0.900) 0.317

Anxiety/depression 0.772 (0.585–0.959) 0.180

a By McNemar test.

Table 7. Responsiveness of the EQ-5Dindex and EQ-5DVAS

between pre- and post-treatment

Attribute EQ-5Dindex EQ-5DVAS

Pretreatment, mean (±SD) 0.38 (±0.33) 54.8 (±19.9)

Post-treatment, mean (±SD) 0.59 (±0.19) 65.8 (±19.0)

Difference, mean (±SD) 0.22 (±0.33) 10.9 (±26.6)

Paired t statistic (p) 4.94 (<0.0001) 3.09 (0.0031)

Effect size 0.658 0.548

Standardized response mean 0.649 0.410
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other condition-specific measures, it can give more
satisfactory results.

Acknowledgements

This work was supported in part by a grant of the
Korea Health 21 R&D Project, Ministry of Health
and Welfare, Republic of Korea (No. 01-PJ1-PG1-
01CH10-0007). We gratefully acknowledge the
numerous investigators involved in the collection
and management of data.

References

1. Rabin R, de Charro F. EQ-5D: A measure of health sta-

tus from the EuroQol Group. Ann Med 2001; 33: 337–

343.

2. Wolfe F, Smythe HA, Yunus MB, et al. The American

College of Rheumatology 1990 criteria for the classification

of fibromyalgia. Report of the multicenter criteria com-

mittee. Arthritis Rheum 1990; 33: 160–172.

3. Altman R, Asch E, Bloch D, et al. Development of criteria

for the classification and reporting of osteoarthritis. Clas-

sification of osteoarthritis of the knee. Diagnostic and

therapeutic criteria committee of the American rheumatism

association. Arthritis Rheum 1986; 29: 1039–1049.

4. Arnett FC, Edworthy SM, Bloch DA, et al. The American

rheumatism association 1987 revised criteria for the classi-

fication of rheumatoid arthritis. Arthritis Rheum 1988; 31:

315–324.

5. Hochberg MC. Updating the American college of rheu-

matology revised criteria for the classification of systemic

lupus erythematosus. Arthritis Rheum 1997; 40: 1725.

6. van der Linden S, Valkenburg HA, Cats A. Evaluation of

diagnostic criteria for ankylosing spondylitis. A proposal

for modification of the New York criteria. Arthritis Rheum

1984; 27: 361–368.

7. Calin A, Garrett S, Whitelock H, et al. A new approach to

defining functional ability in ankylosing spondylitis: The

development of the Bath Ankylosing Spondylitis Func-

tional Index. J Rheumatol 1994; 21: 2281–2285.

8. Bae SC, Lee JH. Cross-cultural adaptation and validation

of the Korean fibromyalgia impact questionnaire in women

patients with fibromyalgia for clinical research. Qual Life

Res 2004; 13: 857–861.

9. Bae SC, Lee HS, Yun HR, et al. Cross-cultural adaptation

and validation of Korean western Ontario and McMaster

universities (WOMAC) and Lequesne osteoarthritis indices

for clinical research. Osteoarthritis Cartilage 2001; 9:

746–750.

10. Bae SC, Cook EF, Kim SY. Psychometric evaluation of a

Korean health assessment questionnaire for clinical re-

search. J Rheumatol 1998; 25: 1975–1979.

11. Bombardier C, Gladman DD, Urowitz MB, Caron D,

Chang CH. Derivation of the SLEDAI. A disease activity

index for lupus patients. The committee on prognosis

studies in SLE. Arthritis Rheum 1992; 35: 630–640.

12. Gladman D, Ginzler E, Goldsmith C, et al. Systemic lupus

international collaborative clinics: Development of a dam-

age index in systemic lupus erythematosus. J Rheumatol

1992; 19: 1820–1821.

13. Maurice J, Staquet RDH, Peter MF. Quality of Life

Assessment in Clinical Trials: Methods and Practice. New

York: Oxford University Press, 1998.

14. Fleiss JL. Statistical Methods for Rates and Proportions.

New York: John Wiley & Sons, Inc., 1981.

15. Husted JA, Cook RJ, Farewell VT, Gladman DD.

Methods for assessing responsiveness: A critical review

and recommendations. J Clin Epidemiol 2000; 53:

459–468.

16. Hurst NP, Kind P, Ruta D, Hunter M, Stubbings A.

Measuring health-related quality of life in rheumatoid

arthritis: validity, responsiveness and reliability of EuroQol

(EQ-5D). Br J Rheumatol 1997; 36: 551–559.

17. Haywood KL, Garratt AM, Dziedzic K, Dawes PT. Gen-

eric measures of health-related quality of life in ankylosing

spondylitis: Reliability, validity and responsiveness. Rheu-

matology (Oxford) 2002; 41: 1380–1387.

18. Wang C, Mayo NE, Fortin PR. The relationship between

health related quality of life and disease activity and dam-

age in systemic lupus erythematosus. J Rheumatol 2001; 28:

525–532.

19. Luo N, Chew LH, Fong KY, et al. Validity and reliability

of the EQ-5D self-report questionnaire in English-speaking

Asian patients with rheumatic diseases in Singapore. Qual

Life Res 2003; 12: 87–92.

20. Fransen M, Edmonds J. Reliability and validity of the

EuroQol in patients with osteoarthritis of the knee. Rheu-

matology (Oxford) 1999; 38: 807–813.

21. Brazier JE, Harper R, Munro J, Walters SJ, Snaith ML.

Generic and condition-specific outcome measures for peo-

ple with osteoarthritis of the knee. Rheumatology (Oxford)

1999; 38: 870–877.

22. Kind P. The EuroQol Instrument:an index of health-related

quality of life. In: Spilker B (ed.), Quality of Life and

Pharmacoeconomics in Clinical Trials. Philadelphia: Lip-

pincott-Raven Publishers, 1996: 191–201.

23. Badia X, Roset M, Herdman M, Kind P. A comparison of

United Kingdom and Spanish general population time

trade-off values for EQ-5D health states. Med Decis

Making 2001; 21: 7–16.

24. Tsuchiya A, Ikeda S, Ikegami N, et al. Estimating an EQ-

5D population value set: The case of Japan. Health Econ

2002; 11: 341–353.

25. Suarez-Almazor ME, Conner-Spady B. Rating of arthritis

health states by patients, physicians, and the general public.

Implications for cost-utility analyses. J Rheumatol 2001;

28: 648–656.

Address for correspondence: Sang-Cheol Bae, The Hospital of

Rheumatic Diseases, Hanyang University Medical Center, 17

Haengdang-Dong, Seongdong-Gu, Seoul 133-792, South Korea

Phone:+82-2-2290-9203; Fax:+82-2-2298-8231

E-mail:scbae @hanyang.ac.kr

1406


