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Abstract

In 2020, we reported the “BD-checklist 92” for patients with Behcet’s disease (BD) based on the International Classification
of Functioning, Disability and Health. The purpose of the present study was to evaluate the validity and reliability of this
checklist. Questionnaires using the “BD-checklist 92" and the 36-item Short Form Survey (SF-36) were sent to ten affiliated
institutions. In total, 174 patients answered the questionnaire (response rate, 32.7%). Criterion validity was evaluated using
the correlation coefficient between the number of problem categories extracted from the “BD-checklist 92 and the scores
of the eight subscales and two components of the SF-36. Construct validity was assessed based on the number of problem
categories extracted as an external criterion for the number of manifestations experienced and specific lesions. The com-
parison was performed using the Mann—Whitney U test. Cronbach’s alpha coefficient was used to evaluate reliability. The
number of problem categories in the “Body functions and structures”, “Activities and participation”, and “Environmental
factors” components correlated significantly with all dimensions of the SF-36 questionnaire (P <0.05 each). Construct valid-
ity showed that the number of manifestations experienced in all components (P <0.001 each) and specific lesions in “Body
functions and structures” and “All categories” (P =0.002 and 0.050, respectively) contributed to an increased number of
problems associated with BD. Cronbach’s alpha coefficient for the “BD-checklist 92 was 0.926. This study confirmed the
validity and reliability of the “BD-checklist 92”.

Keywords Behcet’s disease - Checklist - International Classification of Functioning, Disability and Health - Physical and
psychosocial problems

Introduction

Behget’s disease (BD) is a systemic chronic inflammatory
disease that shows repeated periods of symptom activity
and inactivity [1]. In addition, patients with BD are aging
in Japan [2]. As a result, the disease involves the physical
and psychosocial problems of both the various symptoms of

< Hideyo Tsutsui
tsutsui @seijoh-u.ac.jp

Department of Hygiene and Public Health, Teikyo
University School of Medicine, 2-11-1 Kaga, Itabashi-ku,
Tokyo 173-8605, Japan

Faculty of Rehabilitation and Care, Seijoh University, 2-172
Fukinodai, Tokai-City, Aichi 476-8588, Japan

Division of Rheumatology and Allergy, Department
of Internal Medicine, Teikyo University School of Medicine,
2-11-1 Kaga, Itabashi-ku, Tokyo 173-8605, Japan

BD and aging. Assessment of the physical and psychosocial
problems of patients with BD is, therefore, needed not only
from the perspective of BD, but also for problems that occur
during life in general.

To assess disease activity in patients with BD, the BD
Current Activity Form (BDCAF) [3] instrument has been
used, but it does not provide a framework for discussion in
meetings of health-care providers from various disciplines
regarding treatment plans and medical care for patients with
BD. Furthermore, the BDCAF is not meant to measure psy-
chosocial or social problems associated with treatment of
patients with BD. As patients with BD need comprehensive
support from a bio-psycho-social perspective, intervention
by a multi-disciplinary team is needed.

In 2020, to identify physical and psychosocial problems
based on symptoms of BD in Japanese patients, we devel-
oped and reported the “BD-checklist 92” for patients with
BD based on the International Classification of Functioning,
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Disability and Health (ICF) [4]. This checklist can widely
assess physical and psychosocial problems in patients with
BD. Whereas the BDCAF evaluates disease activity, our
checklist allows the identification of specific problems, pro-
viding medical staff with the opportunity to formulate treat-
ment plans and medical care plans taking into account the
problems that patients with BD are actually experiencing.
However, the validity of this checklist has yet to be evalu-
ated, preventing its application in clinical settings. Accord-
ingly, this checklist needs to be confirmed as an index that
can precisely evaluate the physical and psychosocial prob-
lems experienced by patients with BD.

The purpose of this study was, therefore, to evaluate the
validity and reliability of the “BD-checklist 92" for patients
with BD.

Material and methods
Data collection and procedures

In 2019, a questionnaire using the “BD-checklist 92” we
sent to ten institutions to which members of the “Behget’s
Disease Research Committee, Health and Labour Sciences
Research Grants (Research on Intractable Diseases) from the
Ministry of Health, Labour and Welfare of Japan” belong.
The questionnaire form was handed by primary physicians
to patients with BD visiting the participating medical institu-
tion. The survey was conducted from October 2019 to March
2020. In total, 174 patients answered the questionnaire
(response rate, 32.7%). Of the 174 respondents, 23 were
“suspected or possible BD disease” or “unknown”. They
were excluded from the analysis. The 151 patients analyzed
fulfilled either “complete BD” or “definitive BD”, which is
the BD diagnostic standard of the Ministry of Health, Labor
and Welfare [5].

Approvals were received from the Teikyo University
Review Board (approval number 19-058).

Instruments

The “BD-checklist 92” included the following categories
from the ICF: 33 categories from the “Body functions” com-
ponent, 8 categories from the “Body structures” component,
31 categories from the “Activities and participation” com-
ponent, and 20 categories from the “Environmental factors”
component [4].

The 36-Item Short Form Survey (SF-36) [6] is a very
popular instrument for evaluating Health-Related Quality of
Life (QOL). The SF-36 measures eight subscales: physical
functioning, role physical, bodily pain, general health, vital-
ity, social functioning, role emotional, and mental health.
Component analyses have shown that two distinct concepts
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are measured by the SF-36: a physical dimension, repre-
sented by the Physical Component Summary and a mental
dimension, represented by the Mental Component Summary
[6]. The Japanese version was developed by Fukuhara et al.
[7, 8].

Statistical analysis

Validity of the “BD-checklist 92" was assessed by evaluating
both criterion validity and construct validity. Reliability was
evaluated using Cronbach’s alpha coefficient.

Criterion validity was evaluated using the correlation
coefficient between the number of problem categories
extracted from the “BD-checklist 92” and the scores of the
eight subscales and two components of the SF-36. Spear-
man’s correlation coefficient was used to evaluate the cor-
relations. Examination of correlations with the BDCAF,
which evaluates BD activity, would have been optimal, but
no Japanese version of BDCAF has been developed, so the
SF-36 was used as a proxy in this study.

Construct validity was evaluated by examining known
group validity. The purpose of evaluating construct valid-
ity was to ascertain whether QOL based on the presence of
various symptoms with BD and specific lesions of BD could
be used to discriminate between groups known or expected
to differ either clinically or in terms of QOL. Patients with
BD were grouped according to the number of manifestations
experienced and the specific lesions of BD for comparisons.
The number of manifestations experienced was divided into
<5 symptoms and > 5 symptoms, and the specific lesions of
BD were compared according to their presence or absence.
Comparisons were performed using the Mann—Whitney U
test.

To evaluate internal consistency in all categories, Cron-
bach’s alpha coefficient was calculated, and reliability
assessments were performed.

Statistical analysis was performed using SPSS statistical
software (SPSS Statistics Desktop for Microsoft Windows
version 24.0; IBM, Armonk, NY). A P value <0.05 was
considered significant.

Results
Characteristics of patients

Characteristics of the 151 patients are shown in Table 1.
Mean age was 52 years, and mean duration of BD was
15.3 years. The most frequent symptoms experienced were
oral ulcers in 97.4% of patients, eye involvement in 72.2%,
skin involvement in 69.5%, arthritis in 68.9%, genital ulcers
in 66.9%, and fatigue in 62.9%. In terms of type, more
than half of the patients were classified with definitive BD
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Table 1 Clinical characteristics of patients

Characteristics n (151) Mean SD
Sex (male/female) [n] 71/80
Age (years) 52 14
Duration of BD (years) 15.3 11.8
Age at onset of BD (years) 36 10
Number of manifestations experienced 44 14
Manifestations experienced
Oral ulcers [n (%)] 147 (97.4)
Genital ulcers [n (%)] 101 (66.9)
Eye involvement [n (%)] 109 (72.2)
Skin involvement [n (%)] 105 (69.5)
Arthritis [n (%)] 104 (68.9)
Fatigue [n (%)] 95 (62.9)
Type of BD
Complete BD [n (%)] 60 (39.7)
Definitive BD [n (%)] 91 (60.3)
Specific lesions [n (%)] 49 (32.5)
Intestinal BD [rn (%)] 21 (42.8)
Neurological BD [n (%)] 17 (34.7)
Vascular BD [n (%)] 11 (22.4)
Number of problem category
Body functions and structures 10.5 44
Activities and participation 8.2 6.8
Environmental factors 3.6 2.6
All components 223 11.8
SF-36 scores
Physical functioning 78.4 24.1
Role physical 70.7 26.8
Bodily pain 63.8 21.3
General health 45.7 20.6
Vitality 515 14.5
Social functioning 73.6 26.9
Role emotional 73.0 27.7
Mental health 62.1 21.1
Physical components 40.8 21.9
Mental components 45.6 8.4

BD Behget’s disease, n number, SD standard deviation, SF-36 36-item
Short Form Survey

(60.3%). Among patients with specific lesions (32.5% of all
patients with BD), their types were intestinal BD in 42.8%,
neurological BD in 34.7%, and vascular BD in 22.4%.

Criterion validity (Table 2)

We analyzed the relationship between the number of prob-
lem categories in each component of the “BD-checklist 92”
and scores on dimensions of the SF-36 questionnaire to
assess criterion validity. The number of problem categories
in the “Body functions and structures” component correlated

significantly with all dimensions of the SF-36 questionnaire
(P <0.01 each). Similarly, in the “Activities and participa-
tion” and “Environmental factors” components, significant
associations were also found between the number of prob-
lem categories and scores in all dimensions of the SF-36
(P<0.05 each).

Construct validity (Table 3)

First, patients with BD were divided into two groups

based on the number of manifestations experienced;

> 5 manifestations experienced; or <5 manifestations
experienced. The group with >5 manifestations showed a
significantly greater number of problem categories than the
group with <5 manifestations in all components (P <0.001
each; Table 3).

Next, patients with BD were also divided into groups
according to the presence or absence of specific lesions.
Mean numbers of problem categories for “Body functions
and structures” component and “All categories” were sig-
nificantly higher in patients with specific lesions (P =0.002
and 0.050, respectively).

Reliability (Table 4)

To evaluate the internal consistency of all categories, Cron-
bach’s alpha coefficient values were calculated. Cronbach’s
alphas coefficients for “Body functions and structures”,
“Activities and participation”, “Environmental factors” com-
ponents, and “All categories” were 0.764, 0.917, 0.713, and
0.926, respectively.

Discussion

The present results demonstrate that the “BD-checklist 92
is a valid and reliable tool for identifying problems expe-
rienced by patients with BD in Japan. To the best of our
knowledge, this represents the first study to develop a check-
list for identifying physical and psychosocial problems of
patients with BD using the ICF. Using this checklist, medi-
cal staff can precisely assess the physical and psychosocial
problems that patients with BD are currently experiencing,
enabling the development of a medical treatment plan and
care plan to improve the physical and psychosocial problems
associated with symptoms in these patients.

First, criterion validity of the “BD-checklist 92" was
assessed against other standard measurements. To establish
criterion validity, the SF-36 questionnaire was selected, and
whether the number of problem categories in each compo-
nent of the “BD-checklist 92” would correlate with each
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Table 2 Spearman correlation coefficients between the number of the problem category in each component of the “BD-checklist 92 and scores

on dimensions of the SF-36 questionnaire

Components Dimensions

Physical functioning Role physical Bodily pain General health Vitality

r P r P r P r P r P
Body functions and structures  —0.544  <0.001 -0.603 <0.001 -0.358 <0.001 -0455 <0.001 -0.390 <0.001
Activities and participation -0.449 <0.001 -0476 <0.001 -—0.228 0.005 -—0346 <0.001 -—0.226 0.005
Environmental factors -0.534 <0.001 -0500 <0.001 —0.153 0.060 -0420 <0.001 -0.271 0.001
All categories -0.573 <0.001 -0594 <0.001 -0.272 0.001 -0439 <0001 -0310 <0.001
Components Dimensions

Social functioning ~ Role emotional Mental health Physical compo- Mental components

nents

r P r P r P r P r P
Body functions and structures  —0.482  <0.001 -0.443 <0.001 -0.344 <0.001 -0.527 <0.001 -0.238 0.003
Activities and participation -0455 <0.001 -0349 <0.001 -0358 <0001 -0492 <0001 -0.177 0.030
Environmental factors -0493 <0.001 -0353 <0001 -0376 <0.001 -0.519 <0.001 -0.218 0.007
All categories -0.530 <0.001 -0437 <0001 -0417 <0.001 -0.582 <0.001 -0.222 0.006

BD Behget’s disease, SF-36 36-item Short form survey

Table 3 Comparison of the
number of the problem category
in each component of the

Components

Number of manifestations expe-
rienced

Specific lesions

“BD-checklist 92 in number of >5 P Applicable  Not applicable P

manifestations experienced and n="74 n="T77 n=49 n=102

specific lesions
Body functions and structures ~ 8.0+2.9 13.0+4.1 <0.001 12.2+4.7 9.8+4.0 0.002
Activities and participation 6.1+57 10.1+72 <0.001 8.6+6.3 8.0+7.0 0.335
Environmental factors 27+21 45+27 <0.001 4.0+2.7 34425 0.136
All categories 16.8+8.8 27.6+12.0 <0.001 24.8+123 21.1+115 0.050

The Mann—Whitney U test was used for comparisons

BD Behget’s disease, n number

Table 4 Internal consistency of the “BD-checklist 92”

Components Cronbach’s a
Body functions and structures 0.764
Activities and participation 0.917
Environmental factors 0.713
All components 0.926

BD Behget’s disease

subscale of the SF-36 was tested. It was found that none of
the scores for the dimensions of the SF-36 and the number
of problem categories extracted from each component of the
“BD-checklist 92” showed a correlation coefficient of >0.6.
This may be because the evaluation items of the SF-36 are
not items for specific diseases, whereas the “BD-checklist
92” is specific for BD, so the correlation between each item
is strong. Therefore, there may not be a strong correlation
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between scores on dimensions of the SF-36 and the number
of problem categories extracted from each component of
the “BD-checklist 92”. However, SF-36 score was shown to
decrease as the number of problem categories in all compo-
nents of the “BD-checklist 92" increased. This means that
the problem categories extracted by the “BD-checklist 92”
correlate with QOL in patients with BD.

Physical and psychosocial problems in patients with BD
are known to lead to decreases in QOL [8, 9]. For exam-
ple, Khabbazi et al. [9] demonstrated significant correla-
tions between physical and mental health scores and most
SF-36 domains with disease activity and clinical symptoms,
including genital ulcers, ophthalmic involvement and central
nervous system involvements (P <0.05). Moreover, Aflaki
et al. [10] showed that overall higher disease activity can be
associated with lower QOL in patients with BD. In fact, the
relationship in which QOL decreases as the number of prob-
lem categories extracted by the “BD-checklist 92 increases
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suggest that the present results are reasonable. In other
words, this suggests that addressing the physical and psy-
chosocial problems related to the treatment and symptoms
of BD extracted from the “BD-checklist 92” may improve
QOL in patients with BD. Therefore, the “BD-checklist 92~
can be applied as a valid checklist from the perspective of
QOL in patients with BD.

Second, to evaluate construct validity, patients with BD
were divided into two groups based on the number of mani-
festations experienced and the presence or absence of spe-
cific lesions. Many symptoms and specific lesions are known
to impact QOL negatively [11-13]. If the composition of
the “BD-checklist 92” is appropriate, we hypothesized that
patients who experience many manifestations, and patients
with specific lesions will also experience problems in more
categories. The present study confirmed that patients who
experienced many manifestations and patients with specific
lesions experience problems in more categories than patients
who did not.

BD can show a wide variety of symptoms, such as oral
ulcers [14-16], genital ulcers [15, 16], eye involvement [4,
15-17], skin involvement [15, 16, 18], arthritis [18, 19], and
fatigue [4, 20]. The QOL of patients with BD who experi-
ence multiple symptoms, therefore, tends to be decreased
compared to those with fewer symptoms [11]. In a study
from the United Kingdom, seven of the ten symptoms
assessed were associated with significant decrements in
health-related QOL [11]. The present study divided the num-
ber of symptoms experienced into <5 and > 5 and compared
the numbers of problem categories extracted from the “BD-
checklist 92”. The group with >5 symptoms experienced
significantly higher numbers of problem categories for all
“Body functions and structures”, “Activities and participa-
tion”, and “Environmental factors” components when com-
pared with the group that experienced <5 symptoms.

Moreover, BD includes specific lesions of neurological BD
[21,22], vascular BD [21, 23], and intestinal BD [24, 25]. Spe-
cific lesions affect the QOL of patients [12, 13]. Kuzu Kumcu
et al. [12] reported that patients with neurological BD had
significantly lower SF-36 scores in physical functioning, physi-
cal difficulty, bodily pain, and general health perception com-
ponents compared with healthy controls. In a cross-sectional
study in Iraq, a weak positive correlation was seen between
vascular involvement and the total SF-36 score [13]. Simi-
larly, in the present study, the number of problem categories
extracted was greater in the group with specific lesions than in
the group without specific lesions. In particular, significantly
more problem categories were extracted in the “Body func-
tioning and structures” component and in “All categories”.
This may be related to the fact that intestinal BD was the most
common of the specific lesions in the present study (42.8%).
Intestinal BD presents with symptoms such as abdominal pain,
diarrhea, mucous feces, and hematochezia [25, 26]. These

symptoms cause both physical and psychological discomfort.
Although not a study of patients with intestinal BD, physical
symptoms have been reported to decrease the QOL of patients
with similar intestinal disorders [27-30]. In Crohn’s disease,
Guloksuz et al. [27] reported that Crohn’s disease can change
QOL, especially during flares, and it may cause major changes
in the physical, emotional and social lives of patients. Moreo-
ver, Tomazoni et al. [28] demonstrated that Crohn’s disease
has a significant impact on patient QOL, particularly when
symptoms are exacerbated, and contributes to the appearance
of anxiety and/or depressive symptoms. In addition, in irritable
bowel syndrome, Markland et al. [29] found that women with
irritable bowel syndrome and fecal incontinence had poorer
condition-specific QOL for fecal incontinence and other colo-
rectal symptoms. Furthermore, Ozer et al. [30] showed that
QOL seemed significantly lower in patients with irritable
bowel syndrome-like symptoms than in those without such
symptoms (P <0.001). However, no significant difference was
found in the components of “Activities and participation” and
“Environmental factors”. This may be because specific lesions
were divisible into three groups (intestinal BD, neurological
BD, and vascular BD), and comparisons with the group with-
out specific lesions were not performed.

Cronbach’s alpha coefficients for “Body functioning and
structures”, “Activities and participation”, “Environmen-
tal factors” components, and “All categories” were 0.764,
0.917, 0.713, and 0.926, respectively. Since all components
showed appropriate values, the reliability of the “BD-check-
list 92” can be considered high.

Limitation

The present study had several limitations. First, since
answers to the survey were based on the recall of the par-
ticipants, the results may be prone to recall bias. Second, the
response rate for the mail survey was low, at 32.7%. This
may be a limitation inherent to mail surveys. Confirmation
reproducibility may be best determined in a second inter-
view. Third, the sample size was limited. Since the medi-
cal institutions that agreed to cooperate in the survey were
concentrated in Tokyo and surrounding suburbs, 78.8% of
respondents were patients living in Tokyo or its suburbs,
which might have limited the generalizability of the results.
Fourth, Cronbach’s alpha coefficient was the only meas-
ure used to assess reliability. To evaluate reproducibility, a
test—retest method should be used.

Conclusion
In conclusion, the present study demonstrated some degree

of validity (criterion and construct validity) and reliability
(Cronbach’s alpha coefficient) of the “BD-checklist 92”.

@ Springer



164

Rheumatology International (2022) 42:159-165

This checklist is thus considered to provide an index to
assess the physical and psychosocial problems experienced
by patients with BD.
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