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Abstract

Detailed attention and cognitive rigidity contribute to poorer social functioning and mental health.
These cognitive functions can be measured using questionnaires or behavioral tasks but existing
methods have limitations. The Detail and Flexibility Questionnaire (DFlex) addresses several of these
limitations. This study developed a Japanese translation of the DFlex and collected valid evidence for
its intended score interpretations. Sixty participants with autism spectrum disorder (ASD), 140
without ASD, and five participants who chose not to disclose whether they had an ASD diagnosis
completed the Japanese version of the DFlex and the Japanese version of the Autism-Spectrum
Quotient (AQ). Data from 192 participants were analyzed. Internal consistency was good as was the
internal structure, except for one item. McDonald’s omega and Cronbach’s alpha demonstrated good
internal consistency and item-total correlation was acceptable, except for one item. The Japanese
DFlex correlated strongly with the AQ Attention to Detail and Attention Switching subscales,
supporting convergent validity. Regarding known-group validity, the ASD and non-ASD groups
showed significant differences on the Cognitive Rigidity and Attention to Detail subscales. Based on
its reliability and internal structural validity, the Japanese DFlex provides a better understanding of
ASD-related cognitive traits for both research and clinical practice.

Keywords: attention to detail; cognitive rigidity; measurement; autism spectrum disorder; internal
structure; construct validation

1. Introduction

Some people are sensitive to minor errors in spelling or formatting, whereas others feel confused
or stressed by sudden changes in their plans. These characteristics are associated with psychological
constructs such as attention to detail and cognitive flexibility. They also describes the inclination to
process information in detail, but often without incorporating these pieces of information into a larger
contextual framework (Roberts et al., 2011). Cognitive flexibility, also referred to as set shifting, is
characterized by the capacity to flexibly adjust one’s thinking style in response to changing situations
or new task demands (Roberts et al., 2011). Within frameworks such as Weak Central Coherence and
Enhanced Perceptual Functioning, attention to detail is described as an aspect of cognitive processing
(Happé & Frith, 2006; Mottron et al., 2006). Difficulties in cognitive flexibility have mainly been
studied by executive function research (Dajani & Uddin, 2015). A strong focus on details can make it
more difficult to integrate information and may increase the risk of social isolation (de Jager & Condy,
2020; Stevenson et al., 2017). Reduced cognitive flexibility has been linked to behavioral challenges
and poorer emotional and mental health (Hollocks et al., 2022; Lei et al., 2022). These characteristics
contribute to difficulties in daily life. Therefore, assessing them is essential to understand and address
such functional difficulties.

Behavioral tasks are often used to assess attention to detail and cognitive flexibility; however,
they also present several challenges. For attention to detail, previous studies have shown that the
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Embedded Figures Test does not accurately capture global-local processing styles (De-Wit et al.,
2017; Huygelier et al., 2018). In addition, the Embedded Figures Test and Navon task correlate only
weakly, suggesting that attention to detail may not reflect a single unified neurocognitive trait
(Chamberlain et al., 2017). Similar issues arise for cognitive flexibility. In card-sorting tasks, studies
vary widely in how they conceptualize and score flexibility, resulting in inconsistent indicators across
studies (Miles et al., 2021). The Trail Making Test has also been questioned, as performance appears
to be strongly influenced by visual search skills rather than flexibility alone (Del Gatto et al., 2025).
Such neurocognitive tasks often draw on multiple cognitive processes, making it difficult to isolate a
specific construct for measurement. Self-reporting and behavioral measures that are presumed to
assess the same ability often show weak convergence, which recent theoretical studies attribute to the
limited reliability of many behavioral tasks and to the differences in the response processes
underlying the two assessment methods (Dang et al., 2020). Psychometric instruments have a
potential advantage, in that they may target intended cognitive tendencies more directly, albeit
through subjective self-reporting.

The Autism-Spectrum Quotient (AQ; Baron-Cohen et al., 2001) is a frequently used instrument
to evaluate attention to detail and cognitive rigidity. Individuals with autism spectrum disorder
(ASD) exhibit heightened attention to detail and reduced cognitive flexibility (Gambra et al., 2024;
Lage et al.,, 2024). The AQ includes the subscales Attention to Detail and Attention Switching, and a
Japanese version of it is available (Wakabayashi et al., 2004). However, the AQ was designed as a
broad screening tool for autistic traits, rather than a measure focused on these cognitive
characteristics. Concerns have also been raised about the scale’s content; some items appear biased
toward traits more commonly associated with the male brain (Roberts et al., 2011) and half of the 10
items assessing attention to detail focus narrowly on interest in numbers. These issues raise questions
about whether the AQ adequately captures the intended constructs. Furthermore, studies have
reported inconsistencies in the factor structure and measurement properties of the AQ, as results do
not always align with the structure proposed in the original development studies (Hoekstra et al.,
2008; Zhu et al., 2022). Altogether, these findings highlight the need for a more suitable instrument
for assessing attention to detail and cognitive flexibility.

An alternative questionnaire that assesses the attention to detail and cognitive flexibility is the
Detail and Flexibility Questionnaire (DFlex; Roberts et al., 2011). The DFlex consists of 24 items rated
on a six-point scale and was developed specifically to measure detail-focused thinking and cognitive
flexibility. The original version of the DFlex scale was refined from a 54-item pilot instrument to 24
items using exploratory factor analysis and item response analysis. Support for the internal structure
of the DFlex was demonstrated through a two-factor model with acceptable internal reliability and
evidence of discriminant validity between the clinical and control groups (Roberts et al., 2011). In
addition to the original English version (Roberts et al., 2011), an Italian version has been developed
(Marchiol et al., 2021) and other translations are currently underway. However, no Japanese
translation currently exists, and it remains unclear whether the same factor structure and
psychometric properties can be replicated in Japan.

Given these gaps, this study developed a Japanese version of the DFlex and examined its
psychometric characteristics to establish a foundation for assessing detail-oriented thinking and
cognitive flexibility in the Japanese population.

By validating the Japanese version of the DFlex, this study supports both empirical
understanding and theoretical development regarding cognitive styles. This measure also broadens
opportunities to examine individual differences in cognition and informs future research and practice
aimed at improving inclusive environments.
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2. Materials and Methods

2.1. Participants and Sampling Procedure

We aimed to collect responses from at least 30 adults with ASD and 120 adults without an ASD
diagnosis. An a priori sample size estimation for the confirmatory factor analysis (CFA) was
conducted using the “A-priori Sample Size Calculator for Structural Equation Models” available on
Daniel Soper’s StatCalc (n.d.) website. Based on the factor loadings reported by Marchiol et al. (2021),
we assumed a medium effect size (f 2 =.25). With an alpha level of .05, a desired statistical power of
.80, two latent variables, and 24 observed variables specified, the required minimum sample size was
estimated to be 136 participants. An a priori power analysis was conducted using G*Power 3.1 for
independent-samples t-tests. Based on the findings of Marchiol et al. (2021) and Roberts et al. (2011),
a medium-to-large effect size (Cohen’s d = .70) was assumed. The analysis was conducted using a
one-tailed test with an alpha level of .05 and a desired statistical power of .95. Given the expected
feasibility of recruitment, an unequal allocation ratio of 4:1 (non-ASD to ASD) was used. The analysis
indicated that a minimum of 28 participants in the ASD group and 112 participants in the non-ASD
group (N = 140) were required to detect the expected effect.

The participants were recruited through personal networks and social media platforms. Data
were collected using an online survey administered via Google Forms in January 2026. Before
enrolling in the study, the participants received information about the aims of the study, the
voluntary basis of participation, and their right to withdraw at any time without consequences. The
completion of the survey was considered as informed consent. The presence or absence of ASD was
self-reported. Specifically, the participants were asked whether they had received a formal ASD
diagnosis from a qualified healthcare professional. All data were kept secure on password-protected
devices, with access restricted to members of the research team. The data were handled in accordance
with institutional guidelines for research involving human participants. This study was approved by
the Ethics Review Committee of the University of Tsukuba for Human Sciences (Approval No.
Tsukuba 2025-231 A, approved on December 16, 2025).

The sample consisted of 60 participants in the ASD group, 140 in the non-ASD group, and five
participants who chose not to disclose whether they had an ASD diagnosis. The mean age of each
group was as follows: ASD group (M = 32.60 years, SD = 10.27, range = 19-63 years), non-ASD group
(M = 35.74 years, SD = 11.59, range = 18-66 years), and the undisclosed-diagnosis group (M = 29.40
years, SD = 8.62, range = 21-43 years). The gender distributions were: ASD group (12 men [20%], 44
women [73%], 4 identifying as other [7%]), non-ASD group (45 men [32%], 92 women [66%], 1
identifying as other [.7%], and 2 choosing “prefer not to say” [1.4%]), and the undisclosed-diagnosis
group (2 men and 3 women).

2.2. Instruments
2.2.1. Detail and Flexibility Questionnaire (DFlex) Japanese Version

The DFlex is a 24-item questionnaire designed to assess attention to detail and cognitive
flexibility, with each item rated on a six-point scale indicating the degree of agreement. We obtained
permission from the original author (M. R.) to develop a Japanese version of the DFlex. The first (H.
I.) and the second (M. G.) authors produced each an independent draft translation, which was then
discussed and combined into a single version. This version was back-translated by a professional
translation service (Editage) and the back-translated items were reviewed by the original author.
Based on the feedback, the first and second authors revised several items. These revised items were
then back-translated, and final approval was obtained from the original author. Appendix A provides
The Japanese version of DFlex.

We added an additional response option—“I do not understand this question” —to the original
six-point scale to clarify whether the translation of the items was appropriate. Participants who
selected this option were asked to provide comments. Because the responses including this option
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prevented the calculation of subscale scores, data from participants who selected it once were
excluded from the validity analyses.

2.2.2. Autism-Spectrum Quotient (AQ) Japanese Version

The (AQ) Japanese version (Wakabayashi et al., 2004) is a 50-item questionnaire rated on a four-
point Likert scale that assesses the degree of autistic traits. It yields subscale scores for social skills,
attention switching, attention to detail, communication, and imagination, and provides established
cutoff values. Each subscale consists of 10 items. Higher scores indicate stronger autistic traits.
Specifically, higher scores on the Attention Switching subscale reflect lower cognitive flexibility,
whereas higher scores on the Attention to Detail subscale indicate a greater tendency to focus on
details. In this study, the Cronbach’s alpha coefficients were .68, 95% CI = [.61, .75] for the Attention
Switching subscale and .66, 95% CI = [.58, .73] for the Attention to Detail subscale. Permission to use
the AQ-J study was obtained from the copyright holder, Sankyobo Co., Ltd.

2.3. Analytic Plan

First, we analyzed the items for which the participants selected “I do not understand this
question.” As previously mentioned, the participants who selected this option once were excluded
from the reliability and validity analyses because subscale scores could not be calculated. To examine
the response tendencies for each item, we calculated the ranges, means, and standard deviations. For
confirmatory factor analysis, we specified a two-factor model based on previous studies (Roberts et
al., 2011; Marchiol et al., 2021). The analysis was conducted using WLSMYV estimation. Model fit was
evaluated using the Chi-square (x?), comparative fit index (CFI), Tucker-Lewis index (TLI), root-
mean-square error of approximation (RMSEA), and standardized root mean square residual (SRMR).
The Chi-square statistic assesses the discrepancy between the model and data, with a non-significant
value considered desirable. For the remaining fit indices, we followed the criteria used by Marchiol
et al. (2021): CFI and TLI values greater than .95 were considered indicative of acceptable fit, while
values greater than .97 were considered a good fit. For the RMSEA, values of .05 or lower indicated
a close fit, while values of .08 or lower indicated an acceptable fit. For the SRMR, values below .08
were regarded as indicative of a good fit. A factor loading of .40 or higher was considered acceptable.
To assess reliability, McDonald’s omega, Cronbach’s alpha, and item-total correlations were
calculated. Values of McDonald’s omega and Cronbach’s alpha of .80 or higher were considered
good, and values of .70 or higher were considered acceptable. Item—total correlations of .30 or higher
were regarded as acceptable. Convergent validity was evaluated by analyzing Pearson correlations
between the DFlex Cognitive Rigidity and AQ Attention Switching subscales, as well as between the
DFlex Attention to Detail and AQ Attention to Detail subscales. Correlation coefficients can be
interpreted as follows: values ranging from .00 to .10 indicate a negligible correlation, .10 to .39 a
weak correlation, .40 to .69 a moderate correlation, .70 to .89 a strong correlation, and .90 to 1.00 a
very strong correlation (Schober et al., 2018). To assess known-group validity, we conducted t-tests
to compare the DFlex scores between the ASD and non-ASD groups. Participants who responded
“prefer not to say” regarding their ASD diagnosis were excluded from the group comparisons. For
the t-tests, Welch’s correction was applied when homogeneity of variance could not be assumed
based on Levene’s test. The significance level for all statistical tests was set at 5%. Statistical analyses
were conducted using JASP (version 0.95.4). The R code automatically generated using JASP is
provided in Appendix B.

3. Results
3.1. Item Clarity

The number of participants selecting the response option “I do not understand this question”
ranged from 0 to 11 across items. For Items 22 and 23, eight participants (3.7%) and 11 participants
(5%) selected this option, respectively. For all other items, fewer than 2% of the participants chose
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this response, indicating that the translations were generally appropriate and easy to understand. For
each item, we presented convergent open-ended feedback, namely, comments expressed by two or
more respondents. For Item 22, participants noted that the item seemed to combine two different
ideas—becoming overly focused and relying on others for help—in a single sentence. For Item 23,
some participants commented that they could not understand why failing to notice risks or
opportunities would necessarily lead to anxiety or a sense of vulnerability, and that they found it
difficult to imagine a concrete situation that fit the item. The comments suggested that the difficulty
stemmed not from mistranslation but from the conceptual complexity of the items themselves. A total
of 192 participants with complete data were included in the statistical analyses.

3.2. Descriptive Statistics

Descriptive statistics for each item (mean, standard deviation, and range) are presented in Table
1. A heatmap of the inter-item correlation coefficients is shown in Figure 1.

Table 1. Descriptive statistics.

Mean SD Min Max
Q1 3.651 1.391 1 6
Q2 3.786 1.415 1 6
Q3 3.599 1.429 1 6
Q4 4.292 1.507 1 6
Q5 3.609 1.578 1 6
Q6 3.333 1.625 1 6
Q7 4.089 1.524 1 6
Qs 3.807 1.627 1 6
Q9 3.661 1.574 1 6
Q10 3.62 1.523 1 6
Q11 3.464 1.541 1 6
Q12 4.151 1.47 1 6
Q13 4.208 1.461 1 6
Q14 3.911 1.51 1 6
Q15 3.682 1.538 1 6
Q16 4177 1.605 1 6
Q17 4411 1.484 1 6
Q18 3.568 1.509 1 6
Q19 3.99 1.575 1 6
Q20 4.365 1.501 1 6
Q21 3.99 1.562 1 6
Q22 3.641 1.569 1 6
Q23 3.625 1.689 1 6
Q24 3.573 1.655 1 6
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Figure 1. Heatmap of the inter-item correlation coefficients.

3.3. Internal Structure

We conducted confirmatory factor analysis using WLSMV to examine the factor structure of
DFlex. The hypothesized two-factor model showed good fit indices: x%(251) = 267.51, p = .23, CFI =
1998, TLI = .998, RMSEA = .02 (90% CI [.00, .04]), and SRMR = .07. The standardized inter-factor
correlation was very high (r =.95, 95% CI [.92, .98]), indicating a strong association between the two
latent factors. Table 3 presents the factor loadings. The loading for Item 9 was not statistically
significant (p = .08), whereas all other items showed significant loadings (p < .01). Table 2 presents
the standardized factor loadings (f3), unstandardized factor loadings (b), and the unstandardized z
and p values. When the analysis was conducted with Item 9 excluded, the results were: x2(229) =
233.17, p = .41, CFI=1.00, TLI = 1.00, RMSEA = .01 (90% CI [.00, .03]), and SRMR = .07.

We also conducted analyses using a one-factor model. The results were: x2(252) =273.72, p= 17,
CFI =.998, TLI = .997, RMSEA = .02 (90% CI [.00, .04]), and SRMR = .07. Regarding factor loadings,
Item 9 showed a loading of .13, whereas the loadings of the other items ranged from .48 to .78.

A chi-square difference test indicated that the two-factor model fit significantly better than the
unidimensional model, Ax?(1) =6.21, p <.05.
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Table 2. Standardized factor loadings for the DFlex items.
Cognitive Rigidity Subscale Attention to Detail Subscale
Item B (CR) b z P B (AD) b z p
Q1 .535 1
Q3 49 94 7.102 <.001
Q5 .746 1.582 8.22 <.001
Q7 .667 1.365 7.949 <.001
Q9 137 291 1.764 .078
Q11 .606 1.256 6.541 <.001
Q13 .528 1.036 6.046 <.001
Q15 774 1.6 7.159 <.001
Q17 .76 1.516 6.648 <.001
Q19 .766 1.621 7.866 <.001
Q21 .685 1.437 6.827 <.001
Q23 .793 1.799 7.539 <.001
Q2 545 1
Q4 .508 .993 7.284 <.001
Q6 .674 1.421 8.552 <.001
Q8 712 1.503 8.744 <.001
Q10 .675 1.333 8.593 <.001
Q12 719 1.371 7.761 <.001
Q14 741 1.45 8.965 <.001
Q16 .653 1.358 7.164 <.001
Q18 721 1.41 7.591 <.001
Q20 716 1.394 7.081 <.001
Q22 772 1.57 8.146 <.001
Q24 .685 1.47 7.8 <.001

3.4. Internal Consistency

For the Cognitive Rigidity subscale, McDonald’s omega was .89 and Cronbach’s alpha.89,
indicating good internal consistency. Item—total correlations ranged from .54 to .73 for all items except
Item 9, which showed a notably low value of .18. Removing Item 9 increased the alpha coefficient to
.90, whereas removing any other item did not improve reliability. For the Attention to Detail subscale,
McDonald’s omega was .91 and Cronbach’s alpha was .91, indicating strong internal consistency.
Item—total correlations ranged from .46 to .75, and no item increased alpha when removed.

3.5. Convergent Validity

The correlations between the subscales of the DFlex and AQ are presented in Table 3. Across all
participants, the Attention to Detail subscale of the DFlex showed a weak positive correlation with
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the AQ Attention to Detail score (r = .29, p <.01). Similarly, the DFlex Cognitive Rigidity subscale
score was moderately and positively correlated with the AQ Attention Switching score (r = .68, p <
.01).

Table 3. Correlations among the subscales of the DFlex and AQ.

DFlex AQ
Cognitive Attention to Attention Attention to
Rigidity Detail Switching Detail
DFlex Cognitive Rigidity
Attention to Detail .85%*
AQ Attention Switching .68** 69**
Attention to Detail 27%F 29%F 33%*
**p < 0L

3.6. Known-Groups Validity Evidence

To examine known-group validity, we conducted t-tests comparing the ASD and non-ASD
groups on the DFlex Cognitive Rigidity and Attention to Detail subscales. As reference, we also
conducted t-tests for AQ Attention to Detail and Attention Switching scores. The means, standard
deviations, and test statistics for the DFlex and AQ scores are presented in Table 4. Because Levene’s
test was significant for the Attention to Detail scale in the AQ, we applied Welch’s correction to all
four t-tests. Significant group differences were found for the DFlex Cognitive Rigidity subscale
(t(92.00) = 8.10, p <.01) and Attention to Detail subscale (t(115.44) = 9.81, p <.01). Regarding Cohen’s
d, the effect size for the DFlex Cognitive Rigidity subscale was d = 1.33 (SE .20) and the Attention to
Detail subscale it was d =1.53 (SE .22). Significant group differences were found for the AQ Attention
Switching subscale (t(115.10) = 10.01, p <.01) and Attention to Detail subscale (t(90.00) = 3.12, p <.01).
Regarding Cohen’s d, the effect size for the AQ Attention Switching subscale was d = 1.56 (SE .22),
and that for the AQ Attention to Detail subscale was d =.52 (SE .17).

Table 4. Means and standard deviations for the DFlex and AQ.

ASD Non-ASD t(df), p, d
DFlex (Cognitive 55.96(+11.53) 41.61(x10.00) t(92.00) = 8.10
rigidity) p<.01
d =1.33 (SE .20)
DFlex (Attention to 57.43(+10.05) 41.11(x11.23) t(115.44) =9.81
detail) p<.01
d=1.53 (SE .22)
AQ (Attention 7.55(+1.96) 4.56(+2.10) t(115.10) = 10.01
Switching) p<.01
d =1.56 (SE .22)
AQ (Attention to 5.09(+2.56) 4.14(+2.16) t(90.00) = 3.12
details) p<.01
d=.52 (SE .17)

4. Discussion

This study aimed to evaluate the validity of the Japanese translation of the DFlex in the Japanese
population and make the scale available for use in Japanese populations.
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4.1. Appropriateness of the Translation

The translation process followed the recommended guidelines for instrument adaptation. Two
independent translators produced initial drafts, which were then integrated, back-translated, and
reviewed by the original author (Cruchinho et al., 2024). This procedure ensured semantic
equivalence between the original and the Japanese versions. For Items 22 and 23, the proportion of
respondents selecting “I do not understand this question” was higher compared with the other items;
however, this was not considered to be due to any ambiguity introduced during translation.
Therefore, the scale can be understood without difficulty in the Japanese cultural context.

4.2. Construct Validity

For the two-factor model, the )2 statistic was not significant, indicating no discrepancy between
the model and the data. The CFI and TLI values exceeded .97, indicating a good model fit. The
RMSEA was below .05, indicating a close fit, and the SRMR was below the criterion of .08, reflecting
a good fit. Regarding factor loadings, Item 9 fell below the cutoff value of .137; however, all other
items exceeded the threshold and were considered acceptable. Neither the original English version
(Roberts et al., 2011) nor the Italian version (Marchiol et al., 2021) reported Item 9 as problematic,
suggesting that this finding is unique to the Japanese version. When we excluded Item 9 and
conducted a another confirmatory factor analysis, all fit indices improved. Nevertheless, as the model
fit with Item 9 was not particularly poor, it may be reasonable to retain the item to maintain
consistency with the original scale and enable future cross-cultural comparisons. The content validity
and cultural appropriateness of Item 9 are discussed below.

We also conducted confirmatory factor analysis of the one-factor model. Similar to the two-factor
model, the model showed a good fit, except for the low factor loading of Item 9. Previous studies
reported strong associations between attention to detail and cognitive flexibility (Danner et al., 2012),
suggesting that these two constructs may have also been difficult to separate clearly in the present
sample. Another possible reason is the nature of self-reporting questionnaires. The DFlex does not
include reverse-scored items. Individual differences in response styles—such as tendencies to give
generally higher or lower ratings—may artificially inflate convergent validity and known-groups
validity (flhan et al., 2024) .

The Chi-square difference test indicated that the two-factor model fit significantly better than
the unidimensional model. However, the standardized inter-factor correlation was very high,
suggesting a substantial overlap between the two factors.

4.3. Internal Consistency

McDonald’s omega and Cronbach’s alpha values were satisfactory across both groups.
However, the item—total correlation results indicated that Item 9 of the Cognitive Rigidity subscale
was problematic. Item 9 reads: “I like to make plans about complex arrangements, e.g., journeys and
work projects.” While adhering to a previously made plan may reflect cognitive rigidity, the mere
tendency to create plans may not be a clear indicator of rigidity. To the best of our knowledge, the
adaptation of this material to Japanese has not introduced culturally specific distortions or the loss of
intended meaning. For all the other items, the item-total correlation indices were within acceptable
ranges, suggesting that internal consistency was maintained for the rest of the scale.

4.4. Convergent Validity

Across the full sample, the DFlex Attention to Detail subscale correlated with the AQ Attention
to Detail score, and the DFlex Cognitive Rigidity subscale correlated with the AQ Attention Switching
score, indicating generally good convergent validity. However, the correlation between the DFlex
Attention to Detail subscale and the AQ Attention to Detail score was weak, which is somewhat
concerning, given that both scales are intended to measure the same construct. That said, considering
the issues with the AQ noted in the Introduction—namely, the content inadequacy arising from the
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fact that half of the items in the Attention to Detail subscale assess a preoccupation with numbers—
the fact that the AQ and DFlex appear to measure different aspects may be consistent with our
original aims.

4.5. Scale Scores and Known-Groups Validity Evidence

For the control groups of previous studies, the mean DFlex scores were 34.08 (SD = 9.31) for
Cognitive Rigidity and 32.80 (SD = 7.96) for Attention to Detail in the English version (Roberts et al.,
2011), and 40.15 (SD = 8.98) and 33.48 (SD = 8.21), respectively, in the Italian version (Marchiol et al.,
2021). By contrast, the scores in the Japanese version were 41.61 (SD = 10.00) for Cognitive Rigidity
and 41.11 (SD = 11.23) for Attention to Detail. Notably, the Attention to Detail score was considerably
higher than that reported for the English and Italian versions.

Based on previous findings that individuals with ASD tend to show stronger attention to detail
and reduced cognitive flexibility (Gambra et al., 2024; Lage et al., 2024), we compared the DFlex scores
between the ASD and non-ASD groups. Significant group differences emerged for the Attention to
Detail and Cognitive Rigidity subscales, indicating that DFlex was able to distinguish between the
two groups, as expected. While the original version of the questionnaire demonstrated differences
between individuals with eating disorders and the control participants (Roberts et al., 2011), the
present study extended these findings by showing that similar discriminative patterns were also
observed between the ASD and non-ASD groups.

Regarding the AQ, the cutoff for the Attention Switching subscale is 7 points, whereas no cutoff
has been established for Attention to Detail (Wakabayashi et al., 2004). In this study, the mean
Attention Switching score for the ASD group was 7.55, which exceeded the cutoff, as expected,
whereas the non-ASD group scored below the cutoff (M = 4.56). For Attention to Detail, the ASD
group again showed higher scores (M = 5.09) compared to the non-ASD group (M = 4.14), aligning
with expectations.

4.6. Limitations

This study did not examine the associations with objective clinician-assessed measures. It would
be informative to investigate how the Japanese DFlex relates to performance-based indices such as
the Embedded Figures Test, the Navon task, card-sorting tasks, or the Trail Making Test in future
research.

There were no items in this questionnaire that appeared to strongly reflect cultural differences,
and we included the option “I do not understand this question” to assess item comprehension among
the general population. These results suggest no major issues. Nevertheless, conducting additional
evaluations, such as content validity assessments by an expert panel, may help further improve the
validity of the questionnaire. This may help clarify the reasons for the poor fit of Item 9.

The sample size was relatively small, which may limit the generalizability of the findings.
Participants were recruited online and completed the survey voluntarily, and ASD diagnostic
information was based on self-report. As a result, the sample may be subject to self-selection or other
biases. Future research should replicate these findings using larger and more diverse samples with
multiple recruitment methods.

5. Conclusions

This study evaluated the validity of the Japanese version of DFlex and demonstrated that it is a
reliable and useful instrument. It thus provides an efficient means of evaluating attention to detail
and cognitive flexibility, without relying on a specific modality. We hope this tool will support and
expand future research on these cognitive characteristics.
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Appendix A

LRI OhOXADY £T. TNEFNDOLICOBT, HLE-HGOREICEDHEES Tk
F20/HTEESRVDLERLISERTHEEFIENL T &L, Al
LTI ELLL

HTE Esn0
HEHHTEEsHWL
PRHTIE XD
HTEE?
ETEHTIE£5
No. Japanese translation Original version

1 MABRAZORHIHTAEL T<naweHerTa I get angry if people do not
do things my way.

2 HBZFEECOVTHELBE T, MTF2RESETLEI LD 2 I sometimes bore others as
I go on to an excess about
something.

3 fMADEBHCL>TZOHOTEEGLINZ LTHET 2 I get upset if other people
disturb my plans for the
day by being late.

4 RETETTOAEFL I have difficulty making
decisions.

5 MADBFLOuR) FERETZ L, BHELVESEL LS L5120 When others suggest a
s new way of doing things, I

get upset or unsettled.
6 B - Bl AORM—U—EHBATHEOEHLOA, @E4«0EE 1 find it difficult to
FHICHLIEZTHAN 2 remember the story line in
films, plays or books, but
can remember specific

scenes in great detail.
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7 —ERORELA N REC 2 BAEESELESZD Once 1 get into an
METHHEL L emotional state, e.g., anger

or sadness, it is very

difficult to soothe myself

8 HEARZLLHEHETHZLILYL, FLLsLORMENTTL £ I spend as much time on
more or less important
tasks.

9  kECMHFOTeY s N EMBAFTEELTCEDONIFE R I like to make plans about

complex  arrangements,
e.g., journeys and work
projects.

10 XEZGOE &, EEROEEKL 0 LMllA VI LZboTL &) I can get hung up on
details when reading

rather than understanding

the gist.
11 REHPRK, Bz Enuob83A0bLTHES &, ZhICKD 1 have high levels of
WTARARZRARPRICEE 22 0D 2 anxiety/discomfort: I can

see/feel/taste that things
might not be quite right
12 —BE—o0ILERLTET, BEORAERKI ZEBH 2 I tend to focus on one
thing at a time and get it
out of proportion to the
total situation.
13 MHEETOIEFCRE - L FIHTIT O O & 2 I like doing things in a

particular order or

routine.

14 IR ER SN T, fFROAROHNEENTL &2 end 2 I can get lost in details and
forget the real purpose of a
task.

15 H28m s ORIV B2 20088 <, HETO L &L I can be called stubborn or

Ebhdlenb b single minded as it is

difficult to shift from one
point of view to another.

16 FRCEBEDIE (FWVFRRAT) £ T 20058 L v I find it difficult to do
several things at once
(multitasking).

17 HLWRIATE ., PSP r—uhgn e, FEROULTOL I need clarity and rules
when facing a new
situation. Without rules, 1

easily feel lost.
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18 HRiileHRasfinnrsRa0nHfL v I find it hard to see
different perspectives of a
situation.

19 HEJK TENEE SN2 LEFICETET 2 I get very distressed if
plans get changed at the

last minute.

20 HiHhVHERAZTEDLREBlSNDZ LD D I can get overwhelmed by
too many details.
21 AR 72 I dislike change.
22 REHHEIES 205550 T,. WFEOEKBGEIRA SN SE 5. A Idepend on others to help
KB TE s EhnEL me get things into

perspective, as I tend to
have a rather blinkered
view on things in my life.
23 fERRF v AR IO NI LT, A EPEIBS EEC B en I often feel vulnerable and
F<{H 3 unsafe as I am unable to
see threats (or
opportunities) that are out
of my field of vision.
24 MRCECOHNETT, FHHEMEMEATL &2 e2<. £ORf 1 find it hard to write
MEASNEDHWL <O concisely: I often overrun
word limits and find it
difficult to decide which

details can be left out.

Appendix B

3.2. Descriptive Statistics

<Descriptive Statistics>

jaspDescriptives::Descriptives(

data=NULL,

version = “0.95”,

formula=~Q1+Q2+Q3+Q4+Q5+Q6+Q7+Q8+ Q9+ Q10+ Q11 +Q12+ Q13+ Q14+ Q15+
Q16+ Q17 + Q18 + Q19 + Q20 + Q21 + Q22 + Q23 + Q24)

< Correlation heatmap>

jaspRegression::Correlation(

data=NULL,

version = “0.95”,

heatmapPlot = TRUE,

variables=~Q1+Q2+Q3+Q4+Q5+Q6+Q7+Q8+ Q9+ Q10+ Q11 +Q12+ Q13 + Q14 + Q15
+Q16 + Q17 + Q18 + Q19 + Q20 + Q21 + Q22 + Q23 + Q24)

3.3. Internal Structure

<two factor model>
jaspFactor::confirmatoryFactorAnalysis(
data=NULL,
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version = “0.95”,
estimator = “wlsmv”,
factors = list(list(indicators = list(types = list(“scale”, “scale”, “scale”, “scale”, “scale”, “scale”,

scalell /Iscalell Ilscalell /Iscalell Ilscale )/ Value = llst(llQllI, /IQ3II, /IQSII, IIQ7II, lngIl,/lQll//’ IlQlSII,
“Q15”, “Q17”,”Q19”, “Q21”, “Q23")), name = “Factor1”, title = “Factor 1”), list(indicators = list(types

oo ”oou "o voou VA7, VA7, v voou voou "o

= list(“scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”,
“scale”), value = list(“Q2”, “Q4”, “Q6”, “Q8”, “Q10”, “Q12”, “Q14”, “Q16”, “Q18”, “Q20”, “Q22”,
“QQ24")), name = “Factor2”, title = “Factor 2”)),
fitMeasures = TRUE,
naAction = “listwise”,
residualCovarianceMatrix = TRUE,
residualsCovarying = NULL)
<one factor model>
jaspFactor:confirmatoryFactorAnalysis(
data=NULL,
version = “0.95”,
estimator = “wlsmv”,

V7S a7 v a7 oo

scale”, “scale”, “scale”, “scale”, “scale”,

s

factors = list(list(indicators = list(types = list(“scale”,

s oo Vs Vs Vs T Vs T VAT s

“scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”, “scale”,
“scale”, “scale”, “scale”, “scale”, “scale”, “scale”), value = list(“Q1”, “Q2”, “Q3”, “Q4”, “Q5”, “Q6”,
“Q7”,“Q8”, “Q9”, “Q10”, “Q11”, “Q12”, “Q13”, “Q14”, “Q15”, “Q16”, “Q17”, “Q18”, “Q19”, “Q20",
“Q21”, “Q22”, “Q23”, “Q24”)), name = “Factor1”, title = “Factor 1”)),
fitMeasures = TRUE,
residualsCovarying = NULL,
standardized = “all”)

3.4. Internal Consistency

It could not be output.

3.5. Convergent Validity

jaspRegression::Correlation(

data=NULL,

version = “0.95”,

variables = ~ 'DFlex_Cognitive rigidity’ + 'DFlex_Attention to detail’ + "AQ_Attention
switching” + "AQ_Attention to detail )

3.6. Known-Groups Validity Evidence

jaspTTests: TTestIndependentSamples(

data=NULL,

version = “0.95”,

formula =~ "DFlex_Cognitive rigidity" + 'DFlex_Attention to detail” + "AQ_Attention switching’
+ 'AQ_Attention to detail,’

effectSize = TRUE,

equalityOfVariancesTest = TRUE,

equalityOfVariancesTestType = “levene”,

group = ~ group,

student = FALSE,

welch = TRUE)
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