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Abstract

Self-efficacy is the belief that one can perform a specific behavior or task in the future, and it
has been associated with physical and psychological aspects in people with chronic muscu-
loskeletal disorders. The self-efficacy of individuals with arthritis can be assessed using the
Arthritis Self-Efficacy Scale. The 8-item Short-Form ASES (ASES-8) has been employed in
recent times. However, the reliability and validity of the Japanese ASES-8 (ASES-8J) have
not been investigated. Therefore, this study aimed to investigate the reliability and validity of
the ASES-8J. Overall, 179 Japanese participants with knee osteoarthritis (OA) were
enrolled. Cronbach’s alpha was calculated to confirm internal validity. Intraclass correlation
coefficients (ICCs) were used to estimate test-retest reliability. Construct validity was ana-
lyzed using the Pain Self-Efficacy Questionnaire (PSEQ) and the problem-solving and posi-
tive thinking subscales of Brief Coping Orientation to Problems Experienced (Brief COPE).
Discriminant validity was analyzed by comparing “worse” and “better” groups based on pain
severity; short-form version of Depression, Anxiety, and Stress Scale-21 (DASS-21); Brief
Fear of Movement Scale for Osteoarthritis (BFOMSO); Pain Catastrophizing Scale (PCS);
and physical function subscale of Western Ontario and McMaster Arthritis Index. Cron-
bach’s alpha and ICC were 0.94 and 0.81, respectively. Correlation coefficients among
ASES-8J, PSEQ, and Brief COPE problem-solving and positive thinking subscales were
0.42,0.43, and 0.32, respectively. Regarding the depression and stress subscales of
DASS-21, BFOMSO, and PCS, the worse group showed significantly lower ASES-8J
scores than the better group. Coefficients of correlation among ASES-8J, PSEQ, and the
problem-solving and positive thinking subscales of Brief COPE were low to moderate.
These findings suggest that the ASES-8J is a valid and reliable tool for assessing self-effi-
cacy in Japanese patients with knee OA and can facilitate comparisons of arthritis self-effi-
cacy between Japanese patients and non-Japanese patients.
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Introduction

Self-efficacy is the belief that one can perform a specific behavior or task in the future [1], and
it has been associated with physical and psychological aspects in people with chronic musculo-
skeletal disorders. Higher self-efficacy is related to higher physical function, quality of life,
work efficiency, and patient satisfaction in chronic musculoskeletal disorders [2].

The self-efficacy of individuals with arthritis can be assessed using the Arthritis Self-Efficacy
Scale (ASES) [3]. Originally, the ASES comprised the following 20 items: five, nine, and six
items of self-efficacy for pain, physical function, and other symptoms, respectively [3]. It has
been validated as a reliable measure of self-efficacy in patients with knee osteoarthritis (OA)
[3]. Additionally, the 8-item Short-Form ASES (ASES-8) [4] has recently been employed
because it is significantly less burdensome for patients than the original ASES. The ASES-8
comprises two ASES pain subscale items, four ASES of other symptom subscale items, and two
new items related to preventing fatigue and pain from interfering with daily activities [4].
Moreover, the ASES-8 presented good validity and reliability [5,6]. Accordingly, it has been
translated into several languages [7-11], and all have demonstrated good reliability and
validity.

Self-efficacy is also related to physical and psychological aspects in people with knee OA.
Particularly, self-efficacy is associated with the severity of knee pain in patients with knee OA
[12]. Furthermore, self-efficacy affects the prognosis of patients with knee OA who have
undergone total knee arthroplasty [13]. Moreover, self-management education can enhance
the self-efficacy of patients with knee OA [14]. Therefore, self-efficacy is an important treat-
ment target for improving physical function [15] and the self-management of symptoms
[16,17] in patients with knee OA.

Knee OA is a crucial public health issue in Japan. Its prevalence in Japan is significantly
higher than that in the United States and Europe [18]. Although there are many opportunities
to treat individuals with knee OA, their physical and psychosocial aspects, including self-effi-
cacy, should be evaluated. However, no Japanese version of the ASES-8 (ASES-8]) exists.
Accordingly, we translated the original English version of the ASES-8 into Japanese with per-
mission from the original developer (K. Lorig) based on the development process described by
Beaton et al. [19] Based on a pilot test that evaluated the Japanese cultural adaptations, we
developed the final version of the ASES-8] [20]. However, its reliability and validity have not
been investigated. Therefore, this study aimed to determine the reliability and validity of the
ASES-8].

Materials and methods
Ethics statements

The present study adhered to Good Clinical Practice guidelines, as outlined by the Interna-
tional Conference on Harmonisation. Furthermore, this study was conducted in accordance
with the principles of the Declaration of Helsinki and was approved by the Research Ethics
Committees of Kio University (approval no.: H29-08) and Kashiba Asahigaoka Hospital
(approval no.: 2018111002). All participants provided written informed consent.

Participants

The participants were Japanese patients with painful knee OA recruited from five clinics and
hospitals in different regions of Japan. Participants were recruited from December 5, 2018 to
July 16, 2021. Inclusion criteria were age >45 years, Kellgren-Lawrence grade >2 [21], and
knee pain on most days of the past month. Exclusion criteria were a history of knee joint
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replacement on the knee being studied or any other condition affecting lower limb function to
a greater extent than knee pain. Patients suspected of cognitive decline in interviews or verbal
communication before requesting research cooperation were also excluded, although no spe-
cific screening tests were conducted. Additionally, the most symptomatic knees were selected
for investigation from patients in whom both knees were symptomatic. Sample size was deter-
mined following a general recommendation that an adequate sample size should include >100
participants [22] and that at least 50 participants must be included to confirm test-retest reli-
ability [23].

Outcome measures

Arthritis self-efficacy. Arthritis self-efficacy was measured using the ASES-8] [20], which
comprises eight items that assess self-efficacy for arthritic pain and other symptoms. Responses
range from 1 (very uncertain) to 10 (very certain). The scale score is the mean of eight items,
where higher scores indicate greater levels of arthritis self-efficacy.

The ASES-8] was developed based on the translation process described by Beaton et al.
[19]. As the first step, forward translation was performed by translating the original version of
the ASES-8 into Japanese by two Japanese individuals who were bilingual in Japanese and
English. One translator was a physical therapist working at an educational and research insti-
tution, whereas the other was a university employee with no medical background. Forward
translation was independently performed by two translators. In the second stage, a physical
therapist working at an educational and research institution participated as a coordinator, and
the two forward translators along with the coordinator merged their translations. In the third
stage, the forward translations integrated in the second stage were translated back into English
by two Japanese individuals who were bilingual in Japanese and English. These back transla-
tors were nurses working at educational and research institutions. Back translation was inde-
pendently performed by two back translators without referring to the original version. In the
fourth stage, the two back translators and the coordinator discussed and merged the two back
translations. Then, the two forward translators also joined in the process, and the integrated
back translation was examined to determine whether it was conceptually equivalent to the
original version, and the final reverse translation was completed. In the fifth step, we asked the
original author to confirm the back translation and examine whether the English expressions
in the back translation differed from the original author’s intent. The back translation was
revised as necessary to create the final version of the ASES-8J.

The sufficiency of the linguistic and face validity of the ASES-8] has been confirmed [20].
Furthermore, the high internal consistency of the ASES-8] and the absence of ceiling or floor
effects in the pilot test were confirmed [20]. Participants completed the ASES-8] again within
2 weeks, which was the next visit from the first assessment of the ASES 8-J.

Pain intensity

Pain intensity was assessed using a 10-point numeric rating scale (0 = no pain and 10 = worst
pain possible) [24] for average knee pain during the past week. Such measurements have dem-
onstrated reliability in OA [25].

Pain self-efficacy. Pain self-efficacy was measured using the Pain Self-Efficacy Question-
naire (PSEQ) [26]. The PSEQ is an established 10-item measure of pain self-efficacy that is
adopted in clinical and research settings. Responses range from zero (not at all confident) to
six (completely confident), with higher scores indicating greater pain self-efficacy. Notably, the
Japanese version of the PSEQ (PSEQ-]) has been validated [27].
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Coping strategy. Coping strategy was measured using the Short-Form Coping Orienta-
tion to Problems Experienced (Brief COPE) [28]. The Brief COPE comprises four strategies:
seeking social support, problem-solving, avoidance, and positive thinking [29]. Responses
range from 1 to 4, where higher scores indicate a greater likelihood that the difficulty will be
addressed by the strategy stated in the question. The Brief COPE was also translated into Japa-
nese and validated [30]. We calculated the subtotal scores of the problem-solving and positive
thinking subscales.

Depression, anxiety, and stress. Depression, anxiety, and stress were measured via the
short-form version of the Depression, Anxiety, and Stress Scale-21 (DASS-21) [31]. The
DASS-21 [32] comprises seven items for three subscales (depression, anxiety, and stress).
Responses range from 0 (did not apply to me) to 3 (apply to me very much or most of the
time). Additionally, scores from each subscale were summed and multiplied by two to obtain a
subscale score ranging from 0 to 42, where higher scores indicate a greater level of symptoms.
Notably, the English version has high internal consistency and construct validity [31,32].
Although the Japanese version of the DASS [31] was used for participants in Japan, the reliabil-
ity and validity of the translated version are yet to be reported.

Fear of movement. Fear of movement was assessed using the Brief Fear of Movement
Scale for Osteoarthritis (BFOMSO) [33], which comprises six items extracted from the Tampa
Scale for Kinesiophobia (TSK) [34], using a 4-point scale from “strongly agree” to “strongly
disagree” to assess the fear of injury or re-injury because of movement with values ranging
from 6 to 24. Higher scores indicate a greater fear of movement. The same six questions from
the BEOMSO [33] were extracted from the Japanese version of the TSK [35]. Additionally, the
original version of the TSK has been translated into Japanese and linguistically validated [35].
The Japanese version of the TSK is psychometrically reliable and valid for fear of movement
detection in the Japanese population with neck-to-back pain [36].

Pain catastrophizing. Pain catastrophizing was evaluated using the Pain Catastrophizing
Scale (PCS) [37] that comprises 13 items that assess tendencies to ruminate, feel helpless about
pain, and magnify pain on a scale of 0—4. The total score ranges from 0 to 52 (subscale of rumi-
nation: 0-16, helplessness: 0-24, magnification: 0-12), with higher scores indicating greater
pain catastrophizing. Furthermore, it has high internal consistency and is associated with
heightened pain, psychological distress, and physical disability among adults [38]. Therefore,
the Japanese version of the PCS [39] was employed. Moreover, the reliability and validity of
the Japanese PCS version have been confirmed as acceptable [39].

Physical function. Physical function was assessed using the Japanese versions of the phys-
ical function subscale of the Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) Likert version [40]. The physical function subscale of the WOMAC has 17 ques-
tions, with five response options ranging from 0 (indicating no physical dysfunction) to 4
(indicating extreme physical dysfunction), where higher scores indicate a greater level of phys-
ical dysfunction. The Japanese version of the WOMAC was considered reliable, valid, and
responsive for assessing the effectiveness of total knee arthroplasty in the Japanese context
despite cultural differences from Western countries [41].

Patients’ subjective change in pathological condition. Subjective changes under patho-
logical conditions were measured using the Patient Global Impression of Change (PGIC) [42].
The PGIC is a 7-point categorical scale, with responses ranging from 1 (very much improved)
to 7 (very much worse), and it is used to evaluate a patient’s subjective change in condition.
The value four indicates no change. The PGIC was used to determine patients’ subjective
changes in their pathological condition of knee OA status between the first and second mea-
surements of the ASES-8]. Therefore, the PGIC was measured simultaneously with the second
measurement ASES-8].
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Data analysis

Descriptive statistics were calculated for all variables to summarize participant characteristics.
Categorical data are presented as frequencies and percentages. Furthermore, the study vari-
ables are presented as mean and standard deviation (SD) for normally distributed variables
and as median and interquartile range for non-normally distributed variables. Absolute mea-
surement errors were estimated by the standard error of measurement (SEM) and by convert-
ing the SEM into the minimal detectable change (MDC) at a 95% confidence interval (CI)
(MDCys) (MDCos = 1.96 x 1/2 x SEM) [23].

The test-retest reliability of the questionnaire was calculated using the intraclass correlation
coefficient (ICC) for participants who experienced no change in their pathological condition
(i.e., stability) between the first and second measurements of the ASES 8-] based on the PGIC
(PGIC =4). An ICC of >0.75 indicates excellent reliability [43]. Additionally, Cronbach’s
alpha was estimated to confirm internal consistency, where a Cronbach’s alpha of >0.7 is con-
sidered acceptable internal consistency as a psychometric assessment tool [44]. Internal consis-
tency was assessed by calculating the corrected item-total scale correlation. A value of >0.4
was considered an adequate item for internal consistency. Moreover, floor and ceiling effects
were confirmed based on the data distribution. If >15% of responders presented a minimum
or maximum score, floor or ceiling effects were identified [23].

Correlations between the ASES-8], PSEQ, and problem-solving and positive thinking sub-
scales of the Brief COPE were calculated for concurrent validity using correlation coefficients
(Pearson or Spearman, according to statistical distribution). The correlation coefficients were
categorized as follows: 0.0-0.2, 0.2-0.4, 0.4-0.6, 0.6-0.8, and 0.8-1.0, indicating very weak,
weak, moderate, strong, and very strong relationships, respectively [45]. Furthermore, explor-
atory factor analysis was performed to evaluate the construct validity of the ASES-8], where a
loading factor of >0.4 was the cut-off point for item retention. Therefore, Kaiser-Meyer—
Olkin (KMO) values and Bartlett’s test sphericity were used to assess the suitability of the fac-
tor analysis.

Additionally, the ASES-8] was compared between the two groups (low- vs. high-score
groups) to evaluate discriminant validity based on pain severity, depression, anxiety, stress,
fear of movement, and pain catastrophizing using the unpaired t-test. First, pain severity was
categorized into mild and moderate/severe (numerical rating scale <4/10 vs. >4/10) [46]. Sec-
ond, depression, anxiety, and stress were classified into normal and mild to extremely severe
(depression subscale of the DASS-21 <10/21 vs. >10/21, anxiety subscale of the DASS-21 <8/
21 vs. >8/21, and stress subscale of the DASS-21 <15/42 vs. >15/42) [47]. Based on previous
studies [34,48], the cut-off value of the original TSK was set at 40/68 points (58.8%). Therefore,
the cut-off value of the BFOMSO was 58.8% of the total score, which was 14/24. Finally, pain
catastrophizing was categorized into two groups based on a previously reported cut-off value
(PCS <24/52 vs. PCS >24/52) [49].

Statistical analyses were performed using Statistical Package for Social Sciences software
version, 22.0 (IBM Corp., Armonk, NY, USA). Statistical significance was set at p<0.05.

Results

Data were collected from September 11, 2018, to October 29, 2021. Overall, 226 participants
were recruited. Among them, 12 were excluded because of missing data in the questionnaire
and 35 because they did not meet the inclusion criteria, including age, KL grade, and pain
severity. Finally, 179 individuals (52 male and 127 female participants; mean age: 70.1+8.9
years) with knee OA were included. The mean, SD, and SEM ASES-8] scores were 5.7, 2.2, and
0.16, respectively, and MDCys was 0.44. Table 1 summarizes participant characteristics.
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Table 1. Participants’ characteristics.

Patient characteristics Number Mean (SD)
Age (years) 179 70.1 (8.9)
Sex
Female 127
Male 57
Height (cm) 179 158.1 (7.8)
Weight (kg) 179 61.8 (12.1)
Body mass index (kg/mz) 179 24.6 (3.9)
Employment status

Employed 56

Unemployed/Retired 114

Missing data 9
Kellgren-Lawrence grade

11 60

11T 67

v 52

SD: standard deviation.

https://doi.org/10.1371/journal.pone.0292426.t001

Reliability

The Cronbach’s alpha was 0.94, indicating high internal consistency. The corrected item-total
correlations ranged from 0.66 to 0.87. Notably, the alpha value remained high (0.93-0.94) if
single items were deleted (Table 2).

Fifty-four participants with a PGIC score of 4 were included in determining test-retest reli-
ability. The mean score of the first and second ASES-8] measurements was 5.7+2.0. ICC (95%
CI) was 0.81 (0.69-0.99).

Additionally, five participants (2.8%) presented a minimum score (1.0), and one participant
(0.6%) showed a maximum score (10.0). Therefore, no floor or ceiling effects were observed.

Table 2. Results of outcome measures.

Patient characteristics Number Mean (SD)/median (Q1-Q3)
Self-efficacy (ASES-8]) 179 5.7 (2.2)

Pain (NRS) 179 5.0 (2.2)

Pain self-efficacy (PSEQ) 122 44.5 (33.75-50.00)
Coping (Brief COPE) 122

Problem-solving 11.7 (2.7)

Positive thinking 15.0 (3.8)
Depression (DASS-21) 122 4.0 (0.0-10.0)
Anxiety (DASS-21) 122 2.0 (0.0-4.5)
Stress (DASS-21) 122 4.0 (0.0-10.0)
Physical function (WOMAC) 122 11.0 (6.00-18.00)
Fear of movement (BFOMSO) 115 12.0 (9.00-15.00)
Pain catastrophizing (PCS) 115 20.0 (12.00-28.00)

ASES: Arthritis Self-Efficacy Scale; BFEOMSO: Brief Fear of Movement Scale for Osteoarthritis; COPE: Coping
Orientation to Problems Experienced; DASS-21: Depression, Anxiety, and Stress Scale-21; NRS: Numerical rating
scale; PCS: Pain Catastrophizing Scale; PSEQ: Pain Self-Efficacy Questionnaire; SD: Standard deviation; WOMAC:
Western Ontario and McMaster Universities Osteoarthritis Index; Q: Quartile.

https://doi.org/10.1371/journal.pone.0292426.t002
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Table 3. Factor loadings and item performance of the ASES-8].

Item Factor loading Corrected item-total correlation Cronbach’s alpha if the item was deleted
1 0.68 0.66 0.94
2 0.75 0.74 0.94
3 0.83 0.83 0.93
4 0.83 0.80 0.93
5 0.89 0.87 0.93
6 0.79 0.75 0.94
7 0.89 0.84 0.93
8 0.90 0.83 0.93

ASES: Arthritis Self-Efficacy Scale.

https://doi.org/10.1371/journal.pone.0292426.t1003

Validity

The KMO value was 0.90, and Bartlett’s spherical test was significant (p < 0.01 in exploratory
factor analysis). These values indicate that factor analysis was feasible. Furthermore, the results
showed that all eight items were loaded on a single factor for the full sample and explained
71.09% of the variance. Moreover, factor loadings for each item ranged from 0.68 to 0.90
(Table 3).

The ASES-8] had moderate to weak significant correlations with the PSEQ (p = 0.42) and
problem-solving (r = 0.43) and positive thinking (r = 0.32) subscales of the Brief COPE
(Table 4).

Regarding discriminant validity, the higher depression group had a lower ASES-8] score
than the lower depression group (mean difference [95% CIJ: -1.31 [-2.20, -0.42]). The higher
stress group also had a lower ASES-8] score than the lower stress group (mean difference [95%
CI]: -1.36 [-2.47, -0.25]). The higher fear of movement and pain catastrophizing groups pre-
sented lower ASES-8] scores than the lower fear of movement and pain catastrophizing groups
(mean difference [95% CIJ: -1.23 [-2.06, -0.39] and -0.89 [-1.73, -0.06], respectively). There
were no significant differences in ASES-8] scores between the high- and low-score groups with
respect to pain, anxiety, or WOMAC physical function (Table 5).

Discussion

To our knowledge, this is the first study to assess the reliability and validity of the ASES-8].
Herein, the ASES-8] showed acceptable reliability and validity for evaluating arthritis self-effi-
cacy in Japanese patients with knee OA.

Although this study included more women than men, it reflects the general knee population
with OA in Japan, which can be explained by the higher prevalence of knee OA among women
[18]. Furthermore, the mean ASES-8] score (5.7+2.2) was similar to those of the Spanish ver-
sion for patients with arthritis (5.9+2.1) [7], a German version for those with rheumatoid

Table 4. Correlation between ASES-8] and psychological outcomes.

PSEQ Problem-solving of Brief COPE Positive thinking of Brief COPE
ASES-8] 0.42** 0.43** 0.32**

*%
p <001
ASES: Arthritis Self-Efficacy Scale; COPE: Coping Orientation to Problems Experienced; PSEQ: Pain Self-Efficacy

Questionnaire.

https://doi.org/10.1371/journal.pone.0292426.t1004
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Table 5. Differences in ASES-8] scores between low- and high-score groups.

Pain severity
(NRS)

Depression
(DASS-21)

Anxiety
(DASS-21)

Stress
(DASS-21)

Fear of movement
(BFOMSO)

Pain catastrophizing
(PCS)

Physical function
(WOMACQ)

Low score High score p-value Mean difference
(95% CI)
<4 (n=52) >4 (n=127)
5.9+2.3 5.7+2.1 0.55 -0.22
(-0.93, 0.50)
<10 (n =90) >10 (n=32)
6.2+2.2 4.8+2.0 0.004 -1.31
(-2.20, -0.42)
<8 (n=98) >8 (1 = 24)
59423 5.5+2.0 0.41 -0.42
(-1.44, 0.59)
<15 (n = 104) >15(n=18)
6.0+2.2 4.7+£1.9 0.02 -1.36
(-2.47,-0.25)
<14 (n=71) >14 (n = 44)
6.21+2.3 5.0£2.1 0.004 -1.23
(-2.06, -0.39)
<24 (n = 66) >24 (n = 49)
6.1+2.4 5.3+2.0 0.04 -0.89
(-1.73, -0.06)
<21 (n=94) >21 (n =28)
6.0+2.3 5.2+2.0 0.12 -0.74
(-1.63,0.14)

ASES: Arthritis Self-Efficacy Scale; BFOM: Brief Fear of Movement Scale for Osteoarthritis; DASS-21: Depression, Anxiety, and Stress Scale-21; NRS: Numerical rating
scale; PCS: Pain Catastrophizing Scale; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index; CI: Confidence interval.

https://doi.org/10.1371/journal.pone.0292426.t005

arthritis (RA) (5.4+1.6) [8], an Arabic version for those with RA (5.5+1.7), and a Brazilian Por-
tuguese version for those with RA (5.9+2.1).

Cronbach’s alpha for the ASES-8] was 0.94, which is higher than that for the English (0.89)
[5], Spanish (0.92) [7], German (0.90) [8], and Arabic (0.88) versions [11]. When Cronbach’s
alpha was 0.7, the psychometric measure was deemed as having acceptable reliability [44].
Therefore, the ASES-8] was determined to have acceptable reliability. However, when any one
item was removed, Cronbach’s alpha values remained similar or decreased. This result means
that each item uniquely contributed to the overall conceptual framework of the ASES-8]. Fur-
thermore, the corrected item-total correlation was high (0.66-0.87), implying that the individ-
ual items fit the overall scale appropriately.

Additionally, the ICC of the ASES-8] (0.81-1.0) is considered “almost perfect” [45]. Thus,
the ASES-8] demonstrated high test-retest reliability since the ICC of the ASES-8] was 0.81 in
this study, indicating that it is stable and has good stability after repeated administration.

The ASES-8 comprises two items from the ASES pain subscale, four items from the ASES
other symptoms subscale, and two new items related to the prevention of pain and fatigue that
interfere with daily activities. However, because the ASES-8 does not evaluate subscales, the
ASES-8] was treated as a one-factor structure. The exploratory factor analysis in this study
indicated that the ASES-8] comprised a one-factor structure consistent with previous studies
on the other language versions of the ASES-8 [5,8,9]. Therefore, the factor loading values for
each item (0.68-0.90) demonstrated that they were good indicators of a single factor.

The ASES-8] had significant correlations with self-efficacy for pain and coping strategies to
solve the problem during the assessment of construct validity. However, the correlation
between the ASES-8] and PSEQ (r = 0.38) and the problem-solving subscale of the Brief COPE
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(r = 0.43) was low to moderate. The ASES-8] includes items about self-efficacy for pain man-
agement and fatigue, physical activity, and mood, whereas the PSEQ includes items specific to
pain management. Similarly, Brief COPE broadly addresses how to deal with problems in
daily life rather than specific events, whereas the ASES-8] is a disease-specific questionnaire.
Therefore, the correlation among the ASES-8], PSEQ, and Brief COPE was weak.

Pain severity and physical function were not associated with ASES-8] scores regarding dis-
criminant validity. Most studies have described a significant association between ASES-8
scores and pain severity [5,8,9,11], although a few previous studies have described the opposite
[6,10]. These studies included patients with RA, fibromyalgia, or diverse samples, whereas the
current study included only patients with knee OA. Therefore, this may explain why the asso-
ciation between pain severity and ASES-8 scores herein differed from the association reported
in previous studies [5,8,9,11]. Additionally, Muller et al. [8] reported that some patients with
RA had highly effective coping mechanisms irrespective of pain severity; however, those with
low pain levels had little control over their symptoms. Therefore, this study’s population with
knee OA might also show a similar trend.

Functional state has been associated with ASES-8 scores [5,6,9-11]. However, different
measures have been used to assess the functional aspects of these studies. Therefore, in addi-
tion to sample characteristics, this may be why the association between functional state and
ASES-8 scores in this study differed from those of previous studies.

Psychological states were also associated with the ASES-8]. Regarding depression, stress,
fear of movement, and pain catastrophizing, the high-score (worse) group had lower arthritis
self-efficacy than did the low-score (better) group. Additionally, depression showed a signifi-
cantly negative correlation with the ASES-8 scores in previous studies [5,6,8-11]. In another
study, pain catastrophizing was significantly correlated negatively with arthritis self-efficacy
using the 20-item ASES [50]. Therefore, in Japanese patients with knee OA, similar to the find-
ings from other countries, arthritis self-efficacy is associated with the psychological character-
istics of individuals, irrespective of pain severity and functional state.

This study has some limitations. First, the participants were only Japanese individuals with
knee OA. Therefore, further research is needed to evaluate the validity and reliability of the
ASES-8] in Japanese patients with different arthritic diseases. Second, this was a cross-sectional
study; thus, additional longitudinal studies should investigate the sensitivity of the ASES-8].

In conclusion, the study results showed acceptable levels of validity and reliability of the
ASES-8] among Japanese patients with knee OA, indicating that the ASES-8] is a useful tool
for assessing arthritis self-efficacy in Japanese patients with knee OA. Therefore, our results
support the greater application of the ASES-8] in clinical and research practices that include
Japanese patients with knee OA. Additionally, the ASES-8] can compare arthritis self-efficacy
between Japanese patients and those from other countries.
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