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Abstract

Aim: This study aimed to develop and validate a Japanese version of the Public Attitudes
Toward Epilepsy (PATE-J) Scale to measure attitudes towards epilepsy among the
general Japanese population.

Methods: The study employed a cross-sectional design using an online survey of 537
participants from the general public in Japan, with follow-up surveys at 2 weeks and
3 months. The PATE Scale was translated following standard guidelines and validated by
conducting confirmatory factor analysis (CFA) on the complete data set to assess the original
two-factor structure of the PATE Scale. Internal consistency assessment, and convergent
validity testing with the Modified Epilepsy Stigma Scale (M-ESS), Perceived Devaluation
Discrimination Scale (PDDS), and Epilepsy Knowledge Scale (EKS) were carried out.
Results: CFA confirmed the two-factor structure of the PATE-J, comprising “Personal
The model showed acceptable fit
(x*(76) = 607.974, comparative fit index =0.849, Tucker-Lewis index =0.820, root-
mean-square error of approximation =0.114, standardized root-mean-square resid-
ual =0.078) and high reliability (Cronbach's a =0.87 for Personal Domain and 0.75 for
General Domain). Strong correlations with the M-ESS (r=0.713, p < 0.001), and weaker
correlations with the PDDS, along with a negative correlation with the EKS (r = -0.306,

Domain” and “General Domain.” indices

p <0.001), highlighted the PATE-J's distinctiveness. No significant associations were
found between demographic factors and PATE-J scores.

Conclusion: The PATE-J demonstrates strong psychometric properties and cultural
relevance for measuring public attitudes toward epilepsy in Japan. Its validated two-
factor structure supports cross-cultural comparisons and provides a reliable tool for

assessing public attitudes, informing interventions, and guiding education campaigns.
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INTRODUCTION
Social stigma of epilepsy in Japan

Epilepsy is a chronic noncommunicable neurological disorder affect-
ing people of all ages, characterized by recurrent seizures, which are
brief episodes of involuntary movement.! In Japan, Kurisu et al.
revealed that between 2012 and 2019, 77,312 persons were diag-
nosed with epilepsy, with a prevalence rate of 6.0 per 1000 persons.?
Despite its prevalence, people with epilepsy (PWE) and their families
often face stigma and discrimination, largely due to a lack of public
understanding about the condition. Since June 2002, PWE who have
been seizure-free for over 2 years can obtain driver's licenses.® After
several PWE-related traffic accidents in 2011, Japan revised its Road
Traffic Law in 2014.% The 2016 antidiscrimination legislation pro-
tected PWE rights. Survey research since the 1980s shows evolving
attitudes. Yamauchi's study revealed limited public understanding of
epilepsy.® Implicit association test studies from 2010 to 2016 showed
temporary negative shifts after traffic incidents, with later improve-
ment.® A 2014 survey indicated increased public awareness but
persistent underlying prejudice.” Media coverage has both increased

familiarity and reinforced some negative perceptions.®

Factors associated with stigma toward epilepsy

Community education has been identified as an effective approach to
reducing stigma, with studies linking higher knowledge levels to more
positive attitudes toward PWE.?"** However, misconceptions about
the disorder persist. A 2022 survey by Kuramochi et al., using the
Japanese Epilepsy Knowledge Scale (EKS), found that half of the
respondents misunderstood epilepsy as a mental iliness rather than a
neurological disorder.'? Epilepsy-related stigma stems from both
individual and community factors,*® including lower education,
income levels, and limited epilepsy knowledge, as shown in Turkish
research.

In Japan, while various factors affect stigma, their exact influence
remains unclear. Nagamori et al.® found declining public knowledge
about epilepsy, though those familiar with PWE showed better un-
derstanding.'® Stigma significantly impacts PWE's social status, self-
esteem, and life prospects, leading to isolation and reduced oppor-
tunities in employment and marriage.!® This societal stigma often
becomes internalized as self-stigma, where PWE face discrimination
and may devalue themselves due to negative stereotypes. Several
tools are available in Japanese to assess self-stigma among PWE,

)*” and the Epilepsy

including the Epilepsy Self-Stigma Scale (ESSS
Stigma Scale (ESS).'® However, Japan currently lacks a validated scale
to assess public attitudes toward epilepsy. This gap hampers efforts
to implement targeted interventions and makes cross-cultural com-
parisons challenging. To address this gap, the present study aims to
test the validity and reliability of the Japanese version of the Public

Attitude Toward Epilepsy (PATE-J) Scale.*’

The PATE Scale

The PATE Scale was developed to measure epilepsy-related stigma,
which significantly affects quality of life. Previous studies using
simple yes/no formats could not adequately capture stigma's com-
plexity.2° Based on Link and Phelan's stigmatization model, the PATE
Scale examines social consequences of stigma and separation from
society.?! The scale consists of 14 items in two domains: general and
personal attitudes toward epilepsy. The General Domain evaluates
societal attitudes, such as general beliefs about epilepsy, while the
Personal Domain focuses on personal involvement, including atti-
tudes toward marriage, employment, and personal interactions. The
two-factor structure has been validated across various cultural set-
tings, demonstrating consistent internal reliability (General Domain
Cronbach's a: 0.868, Personal Domain Cronbach's a: 0.633). The
PATE Scale includes both positive and negative statements, focusing
on social attitudes rather than epilepsy knowledge. It has been suc-
cessfully used across different cultures.?272¢ While the original ver-
sion shows a two-factor structure, our study employs confirmatory
factor analysis (CFA) to evaluate the suitability of the factor structure

in the Japanese context.

METHODS
Participants and procedure

This study employed a cross-sectional design using an online survey
methodology. The target population consisted of adults from the
general public in Japan who did not have epilepsy. Participants were
recruited through a professional research survey service (Intage Inc.).
The sampling strategy aimed to include respondents from all regions
of Japan to ensure geographical representativeness. Data collection
was conducted in three waves: (1) November 27-29, 2023, (2)
December 13-15, 2023, and (3) February 28-March 1, 2024. The
survey was administered via a web-based questionnaire platform.
This method was chosen for its ability to reach a wide geographical
area efficiently and to allow participants to complete the survey at
their convenience.

Study inclusion criteria were: Japanese residency, ability to read/
write Japanese, independent questionnaire completion capability, age
over 18 years, and no epilepsy diagnosis. Study details were sent to
eligible participants through an online research company. Participa-
tion required informed consent, and all data were anonymized before
reaching the research team. Sample size was determined using factor
analysis guidelines and G*Power software (Version 3.1.9.2). While
factor analysis typically recommends five to 10 participants per item
(70-140 participants for the 14-item PATE Scale), power analysis
suggested 210 participants were needed for 0.80 power, 0.05 sig-
nificance level, and medium effect size (f*=0.15). This larger sample
size was adopted to accommodate potential participant reduction

across three consecutive surveys.
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Measurements
Sociodemographic data

We systematically instructed participants to complete the question-
naire, eliciting information about age, gender, living region, socio-
economic status, employment status, education level, marital status,

and household income.

Development of the PATE-J

The original PATE questionnaire has 14 items divided into two domains:

1.2 The General Domain consists of nine items,

General and Persona
while the Personal Domain contains five items. The General Domain
explores overall attitudes toward epilepsy without personal involvement,
whereas the Personal Domain requires participants to consider personal
commitments, such as dating, marriage, and employment. Each item is
scored using a five-point Likert scale, where 1 indicates “strongly dis-
agree” and 5 indicates “strongly agree.” Total scores on the scale range
from 14 to 70, with higher scores indicating more negative attitudes
toward epilepsy. Following the Principles of Good Practice Translation
and Cultural Adaptation of Patient-Reported Outcomes Measures,?® we
translated the English version of the PATEY’ into the PATE-J. The
integrated form was back-translated into English by two independent
translators and combined into a single back-translation. We compared
this back-translation with the original PATE questionnaire. Differences
were highlighted and discussed by a group consisting of a Malaysian
neurologist, three Japanese neuropsychiatrists, and two Japanese psy-
chologists. Changes were made accordingly to ensure consistency in
concepts between the original and the translations, resulting in the
PATE-J. The questionnaire was pretested with 20 Japanese-speaking
individuals from the general population. Based on feedback regarding
negatively worded items, we modified Questions 3 and 8 to achieve a
better balance of positive and negative items. These modifications were
approved by Professor K. S. Lim, the original PATE author, through
multiple consultations. An expert group meeting evaluated the content
and face validity, pretesting results, and equivalence with the original
scale. The final PATE-J maintained the original scale's integrity while

ensuring cultural appropriateness (see Appendix S1).

Modified ESS, three items

The ESS is one of the most commonly used self-reported ques-
tionnaires available to evaluate self-stigma in PWE. To assess the
convergent validity of the PATE-J, we included a modified version
of the Modified ESS (M-ESS). The original ESS is a validated
10-item scale that assesses perceived stigma among PWE using a
seven-point Likert scale.’® The Japanese version of the ESS (ESS-
J) was validated in Japanese adults with epilepsy. In the present
study, we used a modified version of the scale used by Lim et al.*?

in their validation of the PATE Scale to measure social stigma from

a S
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the perspective of people without epilepsy. The three M-ESS
items were as follows:

1. | think PWE are inferior.
2. | am uncomfortable with PWE.

3. | would prefer to avoid PWE.

The total score on the scale ranges from 3 to 21, with higher

scores indicating stronger stigma toward epilepsy.

Perceived Devaluation Discrimination Scale, 12 items

To further assess the construct validity of the PATE-J, we employed the
Perceived Devaluation Discrimination Scale (PDDS).?”-?® The PDDS is a
widely used instrument designed to measure perceived stigma towards
individuals with mental illness. We used the PDDS to confirm convergent
validity. The PDDS consists of 12 items that assess respondents' per-
ceptions of how people with mental illness are viewed and treated by
society. Each item is rated on a four-point Likert scale, ranging from 1
(“strongly disagree”) to 4 (“strongly agree”). The scale includes both
positively and negatively worded items to minimize response bias. The
total score on the scale ranges from 12 to 48 and is calculated by
summing the responses to all items, with higher scores indicating greater
perceived stigma for mental illness. Negatively worded items are
reverse-scored before summation. We hypothesized that scores on the
PDDS would correlate significantly with scores on the PATE-J, as both
scales measure aspects of stigma and attitudes towards epilepsy. This
correlation would provide evidence for the construct validity of the
PATE-J. By including the PDDS alongside the PATE-J and the M-ESS, we
aimed to establish a comprehensive assessment of the PATE-J's psy-
chometric properties, particularly its construct validity within the Japa-

nese cultural context.

Epilepsy Knowledge Scale, 18 items

To assess participants' knowledge about epilepsy, we used the EKS,
developed to determine the effect of the educational program MO-
SES for PWE in Germany.2? We used the EKS to confirm convergent
validity. This scale has three answer categories (“true,” “false,” and I
do not know”) and the percentage of correctly answered items is
used as the total score. The Japanese version of this scale has been
used in several studies on epilepsy in Japan.2°-32 Participants' an-
swers were converted into a score ranging from O to 100 based on
the percentage of correct answers. Higher scores on the scale indi-

cate a higher level of knowledge about epilepsy.

Statistical analyses

The statistical analysis for the validation of the PATE-J encompassed a
comprehensive approach to assessing its psychometric properties.
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Initially, descriptive statistics were calculated for demographic and clinical
characteristics, with means and standard deviations reported for con-
tinuous variables, and frequencies and percentages for categorical vari-
ables. All statistical analyses were conducted using SPSS (V.25) and the R
package lavaan (Version 0.6-19). Descriptive statistics, including means,
standard deviations, frequencies, and percentages, were calculated for
demographic and clinical characteristics. For item analysis, polyserial
correlations were computed as corrected item-total correlations. The
overall factor structure was evaluated using CFA to test the validity of
the original two-factor structure, while internal consistency was mea-
sured with Cronbach's a. Test-retest reliability was assessed using in-
traclass correlation coefficients (ICCs) and Pearson's correlation coeffi-
cients. Finally, convergent and discriminant validity were evaluated
through correlation analyses with related measures, and group differ-

ences were tested using t-tests and analysis of variance (ANOVA).

CFA

To validate the hypothesized two-factor structure of the PATE-J, a
CFA was conducted on the full data set (N = 537) using the maximum
likelihood estimation method. The following fit indices were used to
evaluate model adequacy: x?, comparative fit index (CFl), Tucker-
Lewis index (TLI), root-mean-square error of approximation (RMSEA)
with its 90% confidence interval (Cl), and standardized root-mean-
square residual (SRMR). The thresholds for acceptable model fit were
based on widely accepted criteria®®: CFl and TLI 20.90, RMSEA <
0.08, and SRMR < 0.08. The standardized factor loadings, variances,
and covariances between the latent factors (“Personal Domain” and
“General Domain”) were estimated, and statistical significance was
assessed using z-values and p-values. Internal consistency was eval-
uated using Cronbach's a for each factor, and the relationships

between factors were assessed through covariance estimates.

Internal consistency and reliability

Internal consistency was evaluated using Cronbach's a for the Gen-
eral and Personal subscales, with values above 0.70 considered
acceptable. Corrected item-total correlations assessed individual
items' relationships with the overall scale. Test-retest reliability was
evaluated at three points: baseline, 2 weeks, and 3 months later,

using both ICC and Pearson's correlation coefficients.

Construct validity: Convergent, discriminant, and
known-groups validity

Convergent and discriminant validity were assessed by analyzing
relationships between PATE-J total scores and M-ESS, PDDS, and
EKS scores using Pearson's correlation coefficients. Known-groups
validity was evaluated by examining group differences using t-tests
and ANOVA for categorical variables (p < 0.05).

RESULTS
Participants' characteristics
A total of 537 respondents out of 3521 requests to participate

15.3%).

The second online survey received 304 responses out of 524

completed the study questionnaire (response rate:

requests (response rate: 58.0%), while the third survey received 113
responses out of 250 requests (response rate: 45.2%). All question-
naires of these analyzed participants had been completely answered
without missing values. As for demographic and clinical character-
istics, as shown in Table 1, the participants covered a wide age range
(20-83 years), reflecting their living and employment status, and the
proportion of female and male participants was nearly equal (42.1%
female, 57.9% male). The results showed that the respondents had a
mean M-ESS score of 7.31 + 1.87. For the PDDS, the mean score was
35.12+5.02. Results from the EKS indicated a mean score of
5.1+ 3.69 points, which corresponds to 28.3 points when converted
to a 100-point scale. The PATE-J results revealed a total score of
32.38 + 8.10, with the Personal Domain scoring 19.36 + 5.66 and the
General Domain scoring 13.02 + 3.08.

Distribution of the PATE-J Scales

Table 2 presents the descriptive statistics of the PATE-J items
(n=537). The original PATE Scale consists of 14 items divided into
two domains: General (G) and Personal (P). The items cover various
aspects of attitudes towards PWE, including educational background
(E), marital relationships (M), social contact (S), and work (W). Gen-
erally, the majority of respondents demonstrated positive attitudes
towards PWE. However, some items revealed more ambivalent at-
titudes, particularly in the Personal Domain. For example, in response
to the statement “l would marry someone with epilepsy, even though
she/he has epilepsy” (11, P2rM), 62.0% of respondents chose “nei-
ther,” indicating uncertainty or neutrality. It is noteworthy that for
some items, a small but noticeable percentage of respondents ex-

pressed negative attitudes.

Construct validity

CFA was conducted to validate the hypothesized two-factor struc-
ture of the PATE-J Scale. The analysis was performed on the full data
set (N=537) using maximum likelihood estimation. The results
demonstrated acceptable model fit indices: x*(76)=607.974,
p <0.001; CFl=0.849; TLI=0.820; RMSEA =0.114, 90% CI [0.106,
0.123]; and standardized root-mean-square residual (SRMR) = 0.078.
Although the RMSEA value slightly exceeded the conventional
threshold of 0.08, the other indices supported the adequacy of the
model. The fit indices are summarized in Table 3.

The standardized factor loadings for items were all statistically
significant (p < 0.001). For the Personal Domain factor, the loadings
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TABLE 1 Study participants' demographic and clinical
characteristics (n = 537).

General public in
Japan (h=537)

n %
Age Mean = SD 54.4+12.13
(20-83)
Gender
Male 311 57.9
Female 226 42.1
Marital status
Married 331 61.6
Partnered 4 0.7
Single 140 26.1
Widowed 16 3.0
Divorced 46 8.6
Education level
Junior high school 14 2.6
High school 188 35.0
Professional 77 14.3
training college 50 9.3
Junior college 177 33.0
University 19 3.5
Postgraduate 12 2.2
No answer
Employment status
Student 3 0.6
Housewife or 61 114
househusband 242 45.1
Employed full-time 74 13.8
Employed part-time 31 5.8
Self-employed 64 11.9
Unemployed 46 8.6
Retired 16 3.0
Others
Family member with 17 3.2
epilepsy/seizures
PATE-J total score Mean = SD 32.38+8.10
Personal Domain Mean = SD 19.36 +5.66
General Domain Mean = SD 13.02+3.08
Modified Epilepsy Mean = SD 7.31+1.87
Stigma Scale
Perceived Devaluation Mean + SD 35.12+5.02
Discrimination Scale
Epilepsy Knowledge Mean = SD 5.1+£3.69

Scale 18 items

Abbreviation: SD, standard division.

ranged from 0.437 to 0.831, while for the General Domain factor, the
loadings ranged from 0.474 to 0.800. These results indicate that all
items had strong associations with their respective latent factors.
Table 4 presents the standardized factor loadings for all items.

The covariance between the two factors was significant

(Estimate =0.349, p<0.001), suggesting a moderate positive

i )
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relationship between the Personal Domain and General Domain. The

variances and covariance are shown in Table 5.

Internal consistency

Table 6 lists Cronbach's a values for PATE-J Scale. The results show
that total score and General Domain show good internal consisten-
cies (Cronbach's a >0.8), while Personal Domain has acceptable
internal consistency (Cronbach's a = 0.75). The final two-factor model
is illustrated in Figure 1, showing the relationships between items and
factors.

Convergent and discriminant validity

Table 7 shows Spearman's rank correlation coefficients for the
PATE-) Scales. Spearman's correlation was chosen in this case
because the PATE-J Scales include ordinal data (Likert-type
responses), making it a more appropriate measure to assess the
strength and direction of the association between the General
domain (G) and the Personal domain (P). The General Domain (G) and
Personal Domain (P) show a robust correlation (r=0.698, p < 0.001),
indicating that these two dimensions of attitudes toward epilepsy are
closely related yet distinct. Both domains exhibit strong correlations
with their respective items, with coefficients ranging from 0.439 to
0.821 for the General Domain and 0.520 to 0.740 for the Personal
Domain (all p < 0.001). Interitem correlations within each domain are
consistently moderate to strong, with most coefficients exceeding
0.30, which is considered a meaningful effect size. This pattern
suggests good internal consistency within the domains.

In addition, Table 8 demonstrates the correlations of the PATE-J
total score and with the other scales. Pearson correlation analysis
revealed significant associations between the PATE-J total score and
its subscales, as well as with other related measures. Pearson cor-
relation analysis was used in this case because the data being
compared—such as total scores and subscale scores—are continuous
and meet the assumptions for parametric tests. The PATE-J total
score showed a very strong positive correlation with the PATE-J
General domain (r=0.961, p<0.001) and the PATE-J Personal
domain (r=0.863, p<0.001). A strong positive correlation was
observed with the M-ESS (r=0.683, p <0.001). Weak positive cor-
relations were found with the PDDS (r=0.288, p < 0.001). Interest-
ingly, the EKS demonstrated a weak negative correlation with the
PATE-J total score (r=-0.289, p < 0.001).

Test-retest reliability

To examine the test-retest reliability of the PATE-J, we calculated
the ICC for the 113 participants who completed the questionnaire
three times (at an interval of approximately 2 weeks and 3 months)
during the study period. Although this number of participants was
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TABLE 2 Descriptive statistics of the items of the PATE-J (n=537).

Questionnaire item

Strongly
agree (%)

Agree (%)

1 G1E People with epilepsy should not study in
college or university.

2 *G2r People with epilepsy have the same rights
as all people.

3 *G3rS People with epilepsy should not be
isolated from others.

4 G4S People with epilepsy should not
participate in social activities.

5 *G5rS I will not mind to be seen in the company
with someone known to have epilepsy.

6 G6M People with epilepsy should not marry.

7 G7S | would stay away from a friend if | knew
she/he had epilepsy.

8 *G8rE People with epilepsy should not study in a
special school.

9 G9E Schools should not place children with
epilepsy in regular classrooms.

10 *P1rM | would date someone even though she/he
has epilepsy.

11 *P2rM | would marry someone with epilepsy,
even though she/he has epilepsy.

12 P3W | would feel uncomfortable working with
someone who has epilepsy.

13 P4M | would advise my family members against
marrying someone with epilepsy.

14 *P5rW If | were an employer, | would give equal

employment opportunities to someone
with epilepsy.

0

29.2

21.6

0.9

18.4

11
0.4

14.5

1.3

7.4

5.2

1.5

22

134

0.7

46.6

47.1

15

421

1.7
1.3

39.1

2.6

29.8

19.2

5.0

9.7

35.2

Strongly
Neither (%) Disagree (%) disagree (%)
235 41.0 34.8
17.7 3.5 3.0
23.6 4.3 34
242 45.1 28.3
29.6 6.0 3.9
29.4 39.1 28.7
28.3 43.8 26.3
34.3 8.0 41
34.8 39.9 214
51.4 7.4 3.9
62.0 9.5 4.1
36.5 35.9 21.0
49.9 26.6 11.5
423 6.7 24

Note: Negative attitudes are marked bold.

Abbreviations: E, educational background; G, General Domain; M, marital relationship; P, Personal Domain; S, social contact; W, work; * and r:

reversal item.

TABLE 3 Fit indices for the confirmatory factor analysis.
Fit index Value Threshold for acceptable fit Interpretation
X 607.974 (Smaller is better) Model exhibits acceptable fit
Degrees of freedom (df) 76 -
p-value <0.001 >0.05 Significant
Comparative fit index 0.849 20.90 Slightly below threshold
Tucker-Lewis index 0.820 20.90 Slightly below threshold
Root-mean-square error of approximation 0.114 <0.08 Above threshold
Standardized root-mean-square residual 0.078 <0.08 Acceptable fit

smaller than the 210 we had originally aimed for, a sample size of 70
to 140 is usually within the recommended range, as the PATE Scale
consists of 14 items according to general guidelines, and the analysis
with G-Power achieved a power of 0.80 at a significance level of

0.05, which is what we need to achieve a high effect size (f* = 0.45),
the sample size was 112, which is within the acceptable range. The
results over three time points were as follows: the first assessment
yielded a mean score of 33.14 +7.67, the second 32.46 +7.54, and
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the third 33.04+£7.76. Cronbach's a was 0.878, indicating high
internal consistency. The ICC demonstrated excellent reliability, with
a single measure ICC of 0.706 (95% confidence interval [CI]:
0.625-0.777) and an average measure ICC of 0.878 (95% CI:
0.833-0.912). Pearson correlation coefficients between time points
were 0.691 for the first and second assessments, 0.731 for
the second and third, and 0.696 for the first and third assessments.

Association between demographic variables and
PATE-J score

Demographic factors were analyzed in relation to PATE-J scores. The
association between demographic variables and PATE-J scores is
shown in Table 9. Age showed no significant correlation with the
PATE-J total (r=-0.11, p=0.793).
revealed no significant differences in PATE-J scores between males

score Independent t-tests

and females, or between married and unmarried participants. Edu-

cation level was categorized into three groups (low, medium, high),

TABLE 4 Standardized factor loadings for each item.

Standardized

&2

a
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and a one-way ANOVA found no significant differences in PATE-J
scores among these groups. Similarly, employment status showed no
significant association with PATE-J scores. These results suggest that
the PATE-J scores in our sample were not significantly influenced by
the demographic factors examined in this study.

DISCUSSION

Our study aimed to develop and validate a PATE-J Scale to measure
attitudes towards epilepsy among the general population in Japan.
Our results revealed a two-factor structure of the PATE-J, high
internal consistency, and significant correlations with related con-

structs, supporting its reliability and validity.

Validity of the PATE-J Scale

The present study translated the PATE, developed in Malaysia, into a
PATE-J and evaluated its reliability and validity. CFA supported the
original two-factor structure, comprising the Personal Domain and Gen-
eral Domain. The standardized factor loadings for all items were statis-
tically significant and demonstrated strong associations with their

Factor ltem Estimate z-value p-value loading (Std.all) respective latent factors. These findings indicate that the PATE-J main-
Personal Q1  1.000 - - 0.850 tains the same core conceptual framework as the original PATE Scale.
Domain The internal consistency of the two factors was high with
Q2 0.649 13.532 <0.001 0.551 Cronbach's a coefficients of 0.87 for the Personal Domain and 0.75
Q3  0.656 13.715 <0.001 0.557 for the General Domain, comparable to or exceeding the reliability of
Q4 0946 22595 <0.001 0.804 the original scale (@ = 0.868 and 0.633). These strong reliability scores
confirm that the PATE-J provides consistent and reliable measure-
Q5 0.588 12.042 <0.001 0.500 o .. . .
ments across its items, making it a robust tool for assessing public
Q6 0919 21596 <0.001 0.781 attitudes toward epilepsy in Japan. Moreover, the overlap in core
Q7 0978 23.798 <0.001 0.831 concepts measured by both the original and Japanese versions
Q8 0.515 10.331 <0.001 0.437
Q7 0851 19291 <0001 0723 TABLE 6 Cronbach's a values for each PATE-J Scale.
General 10 1.000 - - 0.474
. Q Number of items in the scale Cronbach's a
Domain
Q11 1045 8280 <0.001 0.495 Total PATE-) 14 0.0
Q12 1688 10417 <0001 0.800 General domain ? 0.87
Q13 1286  9.298 <0.001 0.609 Personal domain > 075
Q14 1192 8.934 <0001 0564 Abbreviation: PATE-J, Japanese version of the Public Attitude Toward
Epilepsy Scale.
TABLE 5 Factor covariances and variances.
Parameter Estimate z-value p-value Standardized estimate (Std.all)
Covariance: Personal & General 0.349 8.739 <0.001 0.868
Variance: Personal 0.720 11.999 <0.001 1.000
Variance: General 0.224 5.386 <0.001 1.000
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0.868

General
Domain

Personal
Domain

0.557/ 0.804/ 0.50 0.474 / 0.495

Ql || Q2 || Q3 || Q4 || Q5 || Q6 || Q7 || Q8 || Q9 || Q10 || Q11 || Q12 || Q13 || Q14

FIGURE 1 Path diagram for two-factor confirmatory factor analysis (CFA) for the Japanese version of the Public Attitudes Toward Epilepsy
Scale (PATE-J). The model includes two latent factors: “Personal Domain” and “General Domain.” Observed variables (items) are represented as
rectangles, while latent variables are represented as ovals. The arrows indicate the relationships between latent variables and their respective
observed variables, with standardized factor loadings displayed along each arrow. For the Personal Domain, standardized factor loadings ranged
from 0.437 (Q8) to 0.85 (Q1), while for the General Domain, loadings ranged from 0.474 (Q10) to 0.8 (Q12). All factor loadings were statistically
significant (p < 0.001), indicating strong associations between observed items and their respective latent factors. The bidirectional arrow
between the Personal Domain and General Domain represents the covariance between the two latent factors, with a standardized estimate of
0.868 (p < 0.001), suggesting a moderate positive relationship. These results support the validity of the two-factor structure of the PATE-J. This
diagram provides a clear visualization of the factor structure and relationships within the model, demonstrating the robustness of the PATE-J for
measuring public attitudes toward epilepsy in the Japanese cultural context.

TABLE 7 Spearman's rank correlation coefficient of the PATE-J Scales.

G P 1 2 3 4 5 6 7 8 9 10 11 12 13 14

G 0.698 0821 0.780 0.773 0.778 0.717 0.780 0.788 0.650 0.746 0439 0376 0.690 0430 0.553
0.559 0520 0.562 0.566 0.527 0.573 0.597 0448 0573 0.662 0666 0.733 0.664 0.740

1 0609 0574 0767 0501 0730 0733 0454 0640 0302 0272 0607 0400 0.431
2 0630 0566 0522 0578 0582 0459 0453 0366 0274 0465 0227 0484
3 0534 0526 0522 0569 0479 0535 0401 0302 0505 0302 0.483
4 0499 0683 0710 0363 0645 0278 0282 0643 0431 0438
5 0485 0527 0434 0407 0399 0322 0477 0265 0425
6 0650 0362 0591 0277 0317 0580 0480 0.432
7 0417 0631 0328 0271 0666 0425 0457
8 0416 0343 0245 0415 0192 0363
9 0294 0290 0632 0463 0.406
10 0454 0375 0278 0.396
11 0303 0426 0.387
12 0477  0.495
13 0.300
14

Note: All correlations are statistically significant with p < 0.001 (two-sided). Effect sizes >0.30 are marked in bold.
Abbreviations: G, General Domain; P, Personal Domain.
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TABLE 8 Correlations between PATE Scale, Modified Epilepsy
Stigma Scale, Perceived Devaluation Discrimination Scale, and
Epilepsy Knowledge Scale.

r p value
PATE-J General Domain 0.961 <0.001
PATE-J Personal Domain 0.863 <0.001
Modified Epilepsy Stigma Scale 0.683 <0.001
Perceived Devaluation Discrimination Scale 0.288 <0.001
Epilepsy Knowledge Scale -0.289 <0.001

Abbreviations: PATE-J, Japanese version of the Public Attitude Toward
Epilepsy Scale.

TABLE 9 Correlations and group comparisons of the PATE-J
total score with respect to demographic characteristics.

Group comparisons n M=SD p-value
Gender
Male 311 33.03+84 0.75
Female 226 31.49+7.6
Marital status
Married 331 31.64+8.1 0.746
Other 206 33.57+8.0
F
Education level
Low 14 33.71+7.2 0.506 0.603
Medium 315 3244+7.7
High 196 31.89+8.1
Employment status
Employed 347 32.25+8.3 0.516
Not employed 190 32.63+7.82

Note: Education: low (9 years, Junior high school, compulsory education in
Japan), medium (12-14 years, High school, vocational school, junior
college), high (over 16 years, University, master's and doctoral programs).

suggests that the PATE-J can facilitate meaningful cross-cultural
comparisons without significant interpretative challenges.

Regarding convergent validity, we found a strong positive correla-
tion between the PATE-J total score and the ESS (r=0.713, p < 0.001),
suggesting that the PATE-J adequately measured negative attitudes to-
ward epilepsy. Additionally, a weak positive correlation with the PDDS
(r=0.266, p <0.001) indicated a certain association between attitudes
toward epilepsy and mental illness. This result is consistent with the fact
that the PATE-J and PDDS show a strong correlation with the PATE-J
results for the same ESS, but not exactly the same disease, although
there is some overlap for the PDDS because they show the same bias
toward the disease, suggesting that the PATE-J and PDDS measure
different concepts, and the results can be interpreted as supporting the
uniqueness of the PATE-J. This association is particularly relevant given
that stigma towards both epilepsy and mental illness is a global phe-
nomenon with significant consequences for affected individuals. The

a S
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relationship between epilepsy and psychiatric disorders is complex and
bidirectional, with prevalence rates of psychiatric comorbidities in PWE
ranging from 20% to 50%, and up to 80% in specific populations, such as
those with temporal lobe epilepsy.** Common psychiatric comorbidities
in epilepsy include mood, anxiety, and psychotic disorders.®> The phe-
nomenon of “double stigma” occurs when individuals face both epilepsy
and mental illness.®® Cross-cultural studies in Iran and Sweden have
demonstrated the presence of internalized stigma in both settings, with
higher prevalence in Iran.3” PWE with mental disorders often fear stig-
matization, particularly in intimate relationships.® This double stigma can
result in treatment avoidance, especially in developing countries,
necessitating targeted interventions from healthcare systems and pol-
icymakers. Early identification and treatment of psychiatric comorbidities
in PWE are crucial, as they significantly impact patient outcomes and
treatment choices. Furthermore, the negative correlation with the EKS
(r=-0.306, p <0.001) suggests that the negative attitude toward epi-
lepsy as measured by the PATE-J and the degree of correct knowledge
about epilepsy as measured by the EKS are of somewhat conflicting
nature. The results showed that accurate knowledge about epilepsy
might lead to less negative attitudes. These results were consistent with
the validation results of the original PATE and indicated that the PATE-J
works well in the Japanese cultural context. One possible explanation for
the lack of significant associations between demographic factors and
PATE-J scores is that attitudes toward epilepsy may be shaped more by
broader societal or cultural influences rather than individual demographic
characteristics. Public awareness campaigns, media representations, and
general societal norms could play a more prominent role in shaping
perceptions of epilepsy across various demographic groups. Additionally,
the widespread dissemination of information and the growing public
awareness of epilepsy in Japan may have contributed to a homogenizing
effect, where differences in age, gender, or education become less

influential in shaping public attitudes.3’

PATE-J

Our descriptive statistics showed generally positive attitudes toward
PWE among Japanese respondents, particularly regarding education and
social activities. However, more ambivalent attitudes emerged in the
Personal Domain, especially regarding marriage to PWE. Japanese
respondents typically demonstrate a preference for mid-point responses
over extreme responses in questionnaires.**=*2 In our study, <30% of
respondents selected neutral options in the PATE-J. While a four-point
scale might force more definitive responses, a five-point scale may better
accommodate Japanese response tendencies while allowing for neutral
positions on complex issues. These cultural response patterns should be

considered when interpreting attitudes toward epilepsy in Japan.

Limitations and future directions

This study has several limitations. First, the use of an online survey
may have introduced sampling bias, potentially underrepresenting
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individuals with limited internet access. As a result, our findings may
not fully represent the broader Japanese population. Future studies
with a more diverse sample are needed to confirm associations with
attitudes toward PWE and related factors. Second, certain con-
founding variables, such as participants' prior knowledge about epi-
lepsy and personal experience with PWE, were not fully examined.
These factors may have influenced responses and should be inves-
tigated in future research for a more comprehensive understanding
of attitudes. Additionally, social desirability bias may have affected
responses on sensitive topics; thus, employing methods to minimize
this bias, such as anonymous response collection, would improve
accuracy in future studies. Third, due to the sample size constraints,
we opted not to use a split-sample approach for testing cross-validity.
While this decision maximized the statistical power available for the
CFA, we acknowledge that the absence of an independent validation
sample may limit the generalizability of our findings. Future studies
should consider utilizing larger data sets to validate the factor
structure in an independent sample. Lastly, longitudinal studies using
the PATE-J could help track changes in public attitudes over time,
and intervention studies could assess the effectiveness of educa-

tional programs aimed at improving perceptions of epilepsy.

CONCLUSION

This study validated the PATE-J Scale, demonstrating its reliability
and validity while maintaining cultural appropriateness. Although the
cross-sectional design limits causal inferences about stigma reduc-
tion, the PATE-J shows promise as a tool for evaluating public atti-
tudes and identifying areas for intervention. While further research
across different regions and demographics is needed, the PATE-J
represents a significant step toward understanding epilepsy-related

attitudes and informing targeted interventions in Japan.
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