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INTRODUCTION

Behcet’s disease (BD) is a chronic, multisystem disorder 
[1,2]. We validated the Behcet’s Disease Current Activity 
Form (BDCAF, from the revised version, 2006) in Ko-
rea to evaluate BD activity [3,4]. It is difficult to evaluate 
the BDCAF during busy clinical work, because it must 
be administered by a clinician. However, it is necessary 
to evaluate how useful a patient-derived questionnaire 
would be in comparison. Forbees et al. [5] developed the 
Behcet’s Syndrome Activity Score (BSAS) as a self-re-

ported patient form, which has since been adapted for 
use in other countries [6]. The aim of this study was to 
create a cross-cultural adaptation of the BSAS in the Ko-
rean language and to evaluate its reliability and validity 
in Korean patients with BD. 

METHODS

Patients
Patients with BD were recruited at the Rheumatology 

Division of Rheumatology, 
Department of Internal Medicine, 
Gachon University Gil Medical 
Center, Incheon, Korea

Received	: December 23, 2014
Revised	 : April 10, 2015
Accepted	: April 30, 2015

Correspondence to
Han Joo Baek, M.D.
Division of Rheumatology, 
Department of Internal Medicine,  
Gachon University Gil Medical  
Center, 21 Namdong-daero 
774beon-gil, Namdong-gu, Incheon 
21565, Korea 
Tel: +82-1577-2299
Fax: +82-32-469-4320
E-mail: baekhj@gilhospital.com 

Background/Aims: We prepared a cross-cultural adaptation of the Behcet’s Syn-
drome Activity Scale (BSAS) and evaluated its reliability and validity in Korea. 
Methods: Fifty patients with Behcet’s disease (BD) who attended the Rheumatol-
ogy Clinic of Gachon University Gil Medical Center were included in this study. 
The first BSAS questionnaire was administered at each clinic visit, and the sec-
ond questionnaire was completed at home within 24 hours of the visit. A Behcet’s 
Disease Current Activity Form (BDCAF) and a Behcet’s Disease Quality of Life 
(BDQOL) form were also given to patients. The test-retest reliability was analyzed 
by intraclass correlation coefficients (ICC). To assess the validity, the total BSAS 
score was compared with the BDCAF score, the patient/physician global assess-
ment, and the BDQOL by Spearman rank correlation. 
Results: Twelve males and 38 females were enrolled. The mean age was 48.5 years 
and the mean disease duration was 6.7 years. Thirty-eight patients (76.0%) re-
turned the questionnaire by mail. For the test-retest reliability, the two assess-
ments were significantly correlated on all 10 items of the BSAS questionnaire (p 
< 0.05) and the total BSAS score (ICC, 0.925; p < 0.001). The total BSAS score was 
statistically correlated with the BDQOL, BDCAF, and patient/physician global as-
sessment (p < 0.01). 
Conclusions: The Korean version of BSAS is a reliable and valid instrument to 
measure BD activity.
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Clinic of Gachon University Gil Medical Center. Data 
collection from patients took place from July to Decem-
ber 2013. All patients were over 18 years of age and ful-
filled the criteria of the International Study Group for 
Behcet’s Disease [7]. All patients gave written informed 
consent to participate in this study, and the Institution-
al Review Board of Gachon University Gil Hospital ap-
proved the study protocol.

BSAS questionnaire 
The BSAS score comprises 10 items. Questions about 
oral ulcers (q1), genital ulcers (q3), skin lesions (q5), and 
current disease activity (q10) are scored from 0 to 10 (vi-
sual analogue scale [VAS]), questions about the number 
of oral ulcers (q2), genital ulcers (q4), and skin lesions 
(q6) were scored as 0, 5, or 10, depending on which of 
the three were checked (0, n = 0; 5, n = 1 to 3; 10, n > 
3 for q2 and q4; and n > 5 for q6), and questions about 
gastrointestinal/eye/vascular symptoms (q7, q8, and q9) 
were scored as 0 or 10, depending on whether or not 
they were present. The total score possible is 100. 

Cross-cultural adaptation and survey method 
The cross-cultural adaptation followed the guidelines 
proposed by Beaton et al. [8], after permission was ob-
tained by the developer to use the BSAS. Two translators 
who were aware of the objectives of the study performed 
a primary translation into the Korean language. The 
questionnaire was then back-translated into English by 
two English teachers (native speakers), acting as inde-
pendent translators who were unaware of the study ob-
jectives. The investigators discussed the discrepancies 
between the translation and the back-translation of the 
questionnaire before it was finalized (Appendix 1).

The first BSAS questionnaire was administered to 
patients during their initial visit to the rheumatology 
clinic (time 1) and was collected on the same day. The 
second BSAS questionnaire was scored by the patients 
at home 1 day after the first questionnaire (time 2) and 
was sent to us via mail. The questionnaire took 5 to 10 
minutes to complete. At the first assessment, the BD-
CAF [4] and the clinician’s overall perception of disease 
activity over the 4 weeks prior (via VAS; consisting of sev-
en different facial expressions and ranked on a scale of 
1 to 7) were recorded, and the patients were asked to as-
sess their overall perception of disease activity (patient’s 

VAS; range, 1 to 7). The BDCAF total score was calculated 
out of 12 and then given as a transformed index score 
on an interval scale. At each BSAS assessment, a Korean 
version of Behcet's Disease Quality of Life (BDQOL-K) 
form [9], containing 30 questions about quality of life 
(score range, 0 to 30), was also completed by the patients.

Statistical analysis 
Agreement between the first and second assessments 
was assessed by calculating the intraclass correlation co-
efficients (ICC). The agreement between the BSAS score 
and the BDCAF and the patient’s/physician’s VAS and 
the BDQOL were calculated by Spearman’s correlation 
method. A correlation coefficient of less than 0.3 was 
considered low, 0.3 to 0.6 was moderate, and > 0.6 was 
high. Null hypotheses of no difference were rejected 
if the p values were < 0.05. Statistical analysis was per-
formed using SPSS version 18.0 (SPSS Inc., Chicago, IL, 
USA).

RESULTS

Clinical characteristics of patients
Fifty patients were enrolled, and 76% (n = 38) were fe-
male. The mean age was 48.5 years, and the mean dis-
ease duration was 6.7 years. All patients (100%) had oral 
ulcers. Pathergy test positivity was 61.5%, and HLA-B51 
positivity was 46.2% (Table 1). The most common occu-
pation was housewife (40.0%), and 39 patients (78.0%) 
had a spouse. Most patients had 9 to 12 years of educa-
tion (38.0%). 

Test-retest reliability and validity of BSAS
The agreement between BSAS items 1 and 2 is shown 
in Table 2. Thirty-eight patients (76.0%) returned their 
questionnaires by mail. Nine out of 10 items correlated 
well (ICC, 0.666 to 0.924; p < 0.001). There was moderate 
agreement in one item concerning gastrointestinal in-
volvement (ICC, 0.481; p = 0.025). The test-retest reliabil-
ity of the total BSAS score was also good, with a high cor-
relation between the time points (ICC, 0.925; p < 0.001). 
Bland-Altman plots were created to confirm the reliabil-
ity. The mean difference between BSAS 1 and 2 scores 
was −1.66; the upper and lower limits were 19.39 and 
−22.71 (Fig. 1), respectively. Linear regression analyses 
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between the differences and the means of the two BSAS 
scores also showed no statistical significance. The mean 
total BSAS score was 27.4 at time 1, which decreased to 
26.0 at time 2 (Table 2). The mean BDQOL score was 8.6, 
which decreased to 8.1 at time 2; the mean patient VAS 
was 3.8, and that of the physician was 2.9, and the mean 
transformed BDCAF score was 7.4 at the first assessment 
(data not shown).

The BSAS score was significantly correlated with the 
BDCAF score (r = 0.701, p < 0.001), and moderately cor-
related with the patient/physician VAS (r = 0.450, p = 0.011; 
r = 0.441, p = 0.001) at time 1, and with the BDQOL score 
at both times (r = 0.358, p = 0.001; r = 0.522, p = 0.001) (Table 
3). The correlation of the patient/physician global assess-
ment with the BDCAF and BDQOL was further analyzed 
by Spearman rank correlation. The BDCAF or BDQOL 

Table 1. Patient demographic and clinical characteristics (n = 50)

Variable Value

Age, yr 48.5 ± 10.8

Sex (male:female)   12:38

Disease duration, yr 6.7 ± 5.0

Clinical symptom  

   Oral ulcer 50 (100)

   Genital ulcer 34 (68.0)

   Skin lesion 32 (64.0)

Organ involvement 

   Eye 9 (18.0)

   Vascular 2 (4.0)

   Joint 25 (50.0)

   Gastrointestinal 9 (18.0)

   Central nervous system 3 (6.0)

   Pathergy test positivity 8/13 (61.5)

   HLA-B51 positivity 18/39 (46.2)

Medication patterns and dose, mg  

   Colchicine 33 (1.1 ± 0.5)

   Nonsteroidal anti-inflammatory drugs 14 (789.3 ± 302.7)

   Steroids 25 (7.4 ± 4.5)

Immunosuppresants

   Azathioprine 5 (90.0 ± 22.4)

   Methotrexate 6 (12.1 ± 1.9)

   Salazopyrine 3 (1,666.7 ± 577.4)

   Hydroxychloroquine 2 (300.0 ± 141.4)

Values are presented as mean ± SD, number (%), or number (mean ± SD).
Nonsteroidal anti-inflammatory drugs comprised four different drugs. Dose of methylprednisolone was converted to an equiv-
alent dose of prednisolone.
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Figure 1. Bland-Altman plots of the mean difference be-
tween BSAS 1 and 2 scores (−1.66); most of the cases were be-
tween the upper and lower limits. BSAS, Behcet’s Syndrome 
Activity Scale.
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moderately correlated with the patient’s VAS (r = 0.403, r 
= 0.594), the physician’s VAS (r = 0.394, r = 0.462), and the 
BDCAF with BDQOL (r = 0.360, p < 0.005 for all).

DISCUSSION

Patient-reported outcome measures (PROMs), which 
are simple and applicable to most rheumatic diseases, 
are used in daily practice. Disease activity can be quanti-
fied using self-administered questionnaires. Treatment 
of rheumatoid arthritis (RA) patients that is guided by 
the use of quantitative measures is associated with bet-
ter outcomes than the usual non-quantitative care [10]. 
In RA, PROMs are found to be as informative, if not 
more so, than physician-driven measures [11]. 

Table 2. Test-retest reliability for individual items and total BSAS

BSAS item
Time 1
(n = 50)

Time 2
(n = 38)

ICC p valuea

1. �How much have ulcers in your mouth bothered you over the 
 last 4 weeks?

2.9 ± 3.5 2.7 ± 3.5 0.924 < 0.001

2. �How many ulcers (new or old) did you have in your mouth over 
the last 4 weeks?

3.8 ± 3.1 3.7 ± 3.4 0.861 < 0.001

3. �How much have ulcers in genital area bothered you over the 
last 4 weeks?

1.5 ± 2.7 1.5 ± 2.8 0.915 < 0.001

4. �How many ulcers (new or old) did you have in your genital area 
over the last 4 weeks?

1.9 ± 2.7 1.6 ± 2.4 0.816 < 0.001

5. �How much have acne or acne-like skin lesions (new or old) 
bothered you over the last 4 weeks?

1.9 ± 2.7 1.9 ± 2.5 0.900 < 0.001

6. �How many acne or acne-like skin lesions (new or old) did you 
have over the last 4 weeks?

3.2 ± 3.6 3.2 ± 3.2 0.902 < 0.001

7. �Have you had abdominal pain and diarrhea lasting most of the 
day for most days of the week over the last 4 weeks?

0.8 ± 2.7 1.6 ± 3.7 0.481 0.025

8. �Did you have painful or red eyes and/or blurred or reduced vi-
sion over the last 4 weeks?

4.6 ± 5.0 3.9 ± 5.0 0.666 < 0.001

9. �Have you had any swelling/discoloration of your lower extrem-
ities, or a blood clot over the last 4 weeks?

3.8 ± 3.2 3.2 ± 4.7 0.723 < 0.001

10. �In terms of your Behcet’s activity (oral ulcers, genital ulcers, 
skin problems, joint pain, eye problems or neurologic prob-
lems), how active would you say your conditions has been over 
the last 4 weeks?

3.1 ± 3.2 2.9 ± 3.0 0.891 < 0.001

BSAS score 27.4 ± 21.0 26.0 ± 21.4 0.925 < 0.001

Values are presented as mean ± SD. 
BSAS, Behcet’s Syndrome Activity Scale; ICC, intraclass correlation coefficient. 
ap value by intraclass coefficients method. 

Table 3. Spearman correlation coefficients between Behcet’s 
activity score and other variables 

Variable Evaluated time BSAS

BDCAF score First 0.701a

BDQOL score First 0.358a

Second 0.522a  

Patient’s VAS First 0.450a

Physician’s VAS First 0.441a

BSAS, Behcet’s Syndrome Activity Scale; BDCAF, Behcet’s 
Disease Current Activity Form; BDQOL, Behcet’s Disease 
Quality of Life; VAS, visual analogue scale (facial expression, 
1–7). 
ap < 0.01.
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BD presents with heterogeneous organ involvement 
and has a fluctuating disease course [1]. There are cur-
rently no laboratory tests to inform of disease severity 
[1-3]. Quantitative measurements are useful in the as-
sessment of BD, such as RA, but there are few direct 
measures of BD. The BDCAF was previously validated 
[4], but it is very time-demanding for clinicians to com-
plete a BDCAF for every patient in a busy clinical set-
ting. The BSAS is the first patient-reported assessment 
to measure BD activity [5]. In this study, a cross-cultural 
adaptation of the BSAS questionnaire was assessed in 
Korean patients with BD. Reliability and validity tests 
showed this to be a successful adaptation of the BSAS 
into the Korean language. 

As a measure of reliability, there was good correla-
tion for each item and the total scores of BSAS between 
times 1 and 2. The BDCAF and BDQOL were used as the 
gold standard to assess the validity of the BSAS. There 
was a high correlation between the BSAS and BDCAF, 
and a moderate correlation between the BSAS and the 
patient/physician VAS and the BDQOL. Forbees et al. 
[5] reported similar results. In a Turkish study [6], the 
BSAS correlated moderately with the BDCAF and the 
routine assessment of patient index data (RAPID) 3; the 
correlation between RAPID 3 and BDCAF was moderate. 
They also reported good correlation between the patient 
global assessment, BSAS, BDCAF, and RAPID 3 (r = 0.767, 
r = 0.583, and r = 0.686; p < 0.001 for all). In this study, 
the BDQOL was used for BD, and there were significant 
positive correlations between the total BDCAF scores 
and the patient/physician VAS or BDQOL, which repre-
sent reliability and reproducibility in our study. 

This study was limited in that the patients were from 
a tertiary hospital, indicating that they likely did not 
represent a broader population of such patients. The 
main strength was that this study represents the first 
cross-cultural adaptation of the BSAS in South Korea, 
offering an accurate, easy-to-use tool to assess BD activ-
ity in Koreans. 

In conclusion, the cross-cultural adaptation of the 
BSAS questionnaire was successful for use in Korea. The 
Korean version of the BSAS (BSAS-K) represents a re-
liable and valid instrument for measuring current BD 
activity. The BSAS-K can be used as a simple patient-de-
rived measurement to assess clinical BD activity in a 
busy clinical setting.
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Appendix 1. Behcet’s syndrome activity scale (Korean version).
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