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Aims: We aimed to assess the psychometric properties of a Japanese version of the Actions and Feelings Questionnaire (J-AFQ), an 18-item self-report measure of non-verbal emotional communication, as well as to examine its transcultural properties.

Methods: The J-AFQ was administered to 500 Japanese adults (age 20–49, 250 male), alongside the Japanese Broad Autism Phenotype Questionnaire (BAPQ-J) and Empathy Quotient (EQ-J). These were compared to a group of 597 British and Irish participants (age 16–18, 148 male). J-AFQ was assessed in terms of validity by confirmatory factor analysis and convergence with BAPQ-J and EQ-J using Pearson correlation. Internal consistency and differential item functioning (DIF) were assessed and compared between Japanese and UK/Irish participants.

Results: Reversed worded items (RWIs) showed poor item-total correlations but excluding these left a 13-item version of the J-AFQ with good internal consistency and content validity. Consistent with the English version, J-AFQ scores correlated with EQ and lower BAPQ scores. However, comparing across cultures, J-AFQ scores were significantly lower in the Japanese sample, and there was evidence of important DIF by country in over half of the J-AFQ items

Conclusion: Cultural differences in attitudes to self-report, as well as increased acquiescence to RWI's also seen in previous studies, limit the value of the 18-item instrument in Japanese culture. However, the 13-item J-AFQ is a valid and reliable measure of motor empathy, which, alongside the English version, offers promise for research in motor cognition and non-verbal emotional communication across cultures.
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INTRODUCTION

Understanding other people's non-verbal communication, such as through facial expression and gesture, is fundamental to social interaction. Successful social communication requires both agents to effectively express their internal states through bodily and facial movements, as well as appropriately interpret the gestures of other people. This ability, sometimes termed “motor empathy” (Blair, 2005), is a key component of empathy (Decety and Meyer, 2008).

Facial and bodily action may influence how emotions are experienced. For instance, stimulating the muscles frequently involved in various emotional expressions increases the intensity of the experience of that emotion, even if the stimulation is unrelated (Strack et al., 1988; Lewis, 2012; Mori and Mori, 2013). Moreover, mimicry of other's facial and bodily actions may simulate similar emotional states in the self, facilitating the ability to identify and understand other people's emotional states (Van der Graaff et al., 2016). As such, individual differences in motor empathy and non-verbal communication may be important in emotion and socialization.

Furthermore, impaired non-verbal communication is an important diagnostic feature of autism, central to instruments such as the Autism Diagnostic Observation Schedule (Lord et al., 2000) and the Autism Diagnostic Interview (Rutter et al., 2003). Children on the autism spectrum also demonstrate abnormalities of imitation, a key component of motor empathy (Williams et al., 2004). As such, motor empathy may be a valuable target for intervention and study in autism.

Despite this, motor empathy has received relatively little attention in research compared to both cognitive and emotional empathy. One key reason for this is that motor empathy is often measured through neuroimaging (e.g., Schulte-Rüther et al., 2017), facial electromyography (e.g., Van der Graaff et al., 2016), or facial action coding (e.g., Khvatskaya and Lenzenweger, 2016). These methods are time-consuming and expensive for researchers, burdensome for participants, and infeasible for large samples of child or clinical populations.

Furthermore, motor empathy is often not explicitly measured in common self-report measures of empathy such as the Interpersonal Reactivity Index (IRI; Davis, 1980) or the Empathy Quotient (EQ; Baron-Cohen and Wheelwright, 2004), and there are few methods suitable to measure motor empathy quickly in the clinic and research. Williams et al. (2016) noted that few, if any, self-report measures of motor empathy have been validated for use, making it difficult to assess how individual differences in motor empathy contribute to socioemotional outcomes.

To address this gap in the literature, Williams et al. (2016) developed the Actions and Feelings Questionnaire (AFQ). This is an 18-item self-report measure, quantifying motor cognition and empathy in adults. The questionnaire showed good internal consistency and test-retest reliability, as well as high convergent validity with the EQ. Moreover, higher scores on the AFQ were associated with greater activity on the somatosensory cortex during imitation (Williams et al., 2016), consistent with the hypothesis that the AFQ indexes emotional action-awareness. Female participants also had significantly higher AFQ scores than male participants (Williams et al., 2016), falling in line with research on empathy. AFQ scores were also lower in adults on the autism spectrum (Williams and Cameron, 2017), and greater AFQ scores were associated with autistic traits in typical populations (Huggins et al., 2019). These findings suggest that the AFQ may be an effective measure of motor cognition and empathy, as well as a useful screening tool for autism.

A key limitation of the AFQ is that it has been implemented in largely Western populations, although a recent study has validated it for use in Dutch (Van der Meer et al., 2021). Yet non-verbal emotional communication may vary culturally in terms of its reliance upon non-verbal communication. Our current study aimed to assess the psychometric properties of a translation of the AFQ for use in Japanese samples, as well as examine whether they differed from a British sample.

Cultures vary in their “display rules,” reflecting the extent to which it is appropriate to express one's own emotions both verbally and non-verbally. Japanese display rules tend to discourage more intense emotional expression compared to Western cultures (Matsumoto, 1990; Matsumoto et al., 2008). Moreover, emotional communication in Japan may be less direct than that in most Western cultures, as evidenced by Japanese participants reporting it being less appropriate to express intense emotions compared to Western participants (Safdar et al., 2009). It has been suggested that emotions in Japan tend to be expressed in more subtle ways than in Western cultures (Yoshie and Sauter, 2020).

Japanese emotional cues may be more subtle and context-specific than Western cues. For instance, Japanese participants tend to be more attentive to contextual cues when decoding emotional expressions of others (Masuda and Nisbett, 2001), and also tend to pay more attention to vocal tone over both facial cues (Tanaka et al., 2010) and verbal content (Ishii et al., 2003). Finally, incongruence between bodily and facial cues of emotion are more disruptive to emotional recognition for Japanese compared to Western participants (Bjornsdottir et al., 2017). Thus, while “reading the room” is a valuable skill in any culture, it may be particularly important in Japan, where emotion cues may be more subtle.

It has been suggested that the greater cultural focus on “reading the air” throughout development accounts for differences in neural activation between Japanese and Western populations during “Theory of Mind” (ToM) tasks. Koelkebeck et al. (2011) compared Western and Japanese participants on the Moving Shapes task (Abell et al., 2000). In this task, participants watched videos of colored triangles moving around a screen. There were three conditions—random, in which triangles made completely random movements; goal-directed, in which triangles made movements which were related to one another but did not indicate any degree of mind-reading; or TOM, in which triangles made movements indicative of relating to one another's “mental state.” Participants verbally described triangle movements while undergoing fMRI. It consequently emerged that while verbal descriptions did not differ between cultures, Japanese participants showed lower medial pre-frontal cortex activation during the ToM condition compared to the Western group. The authors argued that this was due to Japanese populations having more practice reading non-verbal emotion cues, and thus need to devote fewer cognitive and neural resources to such a task (Koelkebeck et al., 2011). They suggested that Japanese populations may be more sensitive to non-verbal emotional communication than Western populations.

Moreover, “omoiyari”—the ability to understand the unexpressed feelings of others (Lebra, 1976) and sometimes translated as “empathy”—is one of the traits most frequently chosen by Japanese young people are asked to describe their “ideal self” (Shimizu, 2000). This suggests that while being adept at reading the non-verbal emotional cues of others is a socially desirable trait in almost any culture, it is particularly valued in Japan.

The primary goal of our study was to develop and validate a Japanese version of the Actions and Feelings Questionnaire (J-AFQ) for use in Japanese populations. As few self-report measures of motor empathy exist in the literature, this may provide a useful tool for screening and research in Japanese samples. To assess the psychometric properties of J-AFQ, we analyzed internal consistency and conducted a confirmatory factor analysis. We additionally assessed participants' empathic and autistic traits and tested the convergent validity of J-AFQ. Our secondary goal was to examine whether there are cultural differences in AFQ individual question responses and overall item scores. We predicted that AFQ scores would be higher in the Japanese compared to the Western sample, due to the greater salience of non-verbal emotional communication abilities in Japan.



METHODS


Participants

500 Japanese adults (250 male, 250 female) were recruited online through the survey company Rakuten Insight. Rakuten Insight advertised the study in Japanese on their website, which was accessible to any internet user. Registered Rakuten Insight users were also invited by email. Ages ranged from 20 to 49, with a median age of 35 (interquartile range = 14).

A comparison group of adults from the UK and Ireland were sampled from a previous study of the AFQ (Williams and Cameron, 2017). Social networking and e-mail lists were used to circulate a link to the questionnaire, administered through SurveyMonkey. After excluding participants on the autism spectrum and those from outside of the UK and Ireland, this provided 597 participants (148 male, 449 female) for comparison. Ages ranged from 16 to 88, with a mean age of 42.21 (SD = 14.95).



Actions and Feelings Questionnaire

The Actions and Feelings Questionnaire is an 18-item self-report questionnaire intended to measure motor cognition and empathy. Higher scores indicate higher levels of motor empathy, reflected through greater sensitivity to the emotion-related actions of others, as well as a stronger tendency toward using motor imagery and expressing emotion through motor action.

Participants respond to each question on a four-point Likert scale, reflecting “Strongly Disagree” to “Strongly Agree.” These responses are coded from 0 to 3, respectively. Five items are negatively scored. Scores across all items are summed to produce total scores.

The English-language version has high internal coherence and test-retest reliability, is strongly correlated with Empathy Quotient (EQ; Baron-Cohen and Wheelwright, 2004), and scores are significantly higher in female populations (Williams et al., 2016). Within Western samples, it has a three-factor structure composed of the subscales “Feelings,” “Imagery” and “Animation” (Williams and Cameron, 2017). To create the J-AFQ (see Supplementary Material), AFQ was translated from English to Japanese by WS, a Japanese native speaker fluent in English. Items were then back-translated by both Japanese and English native speakers to ensure meaning was preserved.



Empathy

Empathy was also measured with the Japanese version of the 15-item EQ (Baron-Cohen, 2005; Muncer and Ling, 2006). Seven items are reverse-scored. Scores are summed to produce totals, and higher scores reflect greater empathy.

The 15-item EQ has three subscales: “Cognitive,” “Emotional Reactivity,” and “Social Skills.” “Cognitive” measures cognitive empathy, such as the ability to predict and understand the feelings of others, measured through items such as “I can easily work out what another person might want to talk about.” “Emotional Reactivity” measures the tendency to react emotionally to others, through items such as “I really enjoy caring for other people.” “Social Skills” reflects skill and comfort in social situations, measured through items such as “I do not tend to find social situations confusing.”



Autistic Traits

Autistic traits were measured with the Japanese version of the Broad Autism Phenotype Questionnaire (BAPQ-J; Sakai et al., 2014), a 36-item self-report questionnaire intended to assess autistic traits in neurotypical populations. 15 items are reverse-scored. The mean of items is calculated to produce the total, with higher scores reflecting greater autistic traits.

The BAPQ has three subscales, measuring “Aloofness,” “Pragmatic Language Skill” and “Rigidity.” “Aloofness” reflects disinterest in social situations and relationships with others, measured through items such as “I would rather talk to people to get information than to socialize.” “Pragmatic” reflects difficulties with social conversation and language, measured through items such as “I find it hard to get my words out smoothly.” “Rigidity” reflects rigid adherence to routine and inflexibility in habits, measured through items such as “I have a strong need for sameness from day to day.”




STATISTICAL ANALYSIS


Internal Consistency

Internal consistency of the J-AFQ was assessed with Cronbach alpha (acceptable value > 0.7; Cortina, 1993). These were computed for the total scale and the three subscales: “feelings,” “animation,” and “imagery.” Item-total correlations were calculated (acceptable values > 0.3; Everitt, 2002).



Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) was conducted to assess whether the Japanese data were a good fit to the UK-derived three-factor model (Williams and Cameron, 2017). Additionally, any revised model (following conduct of the internal consistency analysis) was also assessed. Where data were normally distributed, CFA with maximum likelihood (ML) estimation was conducted using IBM SPSS AMOS 25.

The following fit indices were computed: the comparative fit index (CFI) (values ≥ 0.95 are considered a good fit; Hu and Bentler, 1999); the root mean square error of approximation (RMSEA) (an acceptable fitting model value ≤ 0.07; Steiger, 2007); and the standardized root mean square residual (SRMR) (values <0.08 indicate an acceptable fit; Hu and Bentler, 1999). As with the UK AFQ (Williams and Cameron, 2017), we hypothesized likely correlated error between three pairs of items (Q11 and Q17, Q5 and Q9, Q14 and Q15). Items can be seen in Table 1.


Table 1. Item Total Correlations for the 18-item and 13-item AFQ.

[image: Table 1]



Convergent Validity

Pearson correlation coefficients were computed for the J-AFQ with the EQ and AFQ-J with the BAPQ. It was hypothesized that motor cognition would be strongly associated with empathic attitude and inversely related to BAPQ scores.



Cross-Cultural Comparisons

Japanese data were compared to a previously collected sample of participants from the UK and Ireland. One-Way ANOVA was used to cheque for differences in age between Japanese and Western participants. To compare cultural groups while also accounting for differences in age and gender, 2 (Cultural group: Western vs. Japanese) × 2 (Gender: male vs. female) two-way ANCOVAs were conducted, controlling for age as a covariate.



Differential Item Functioning

Translating the AFQ raises the risk that items in the scale may change meaning due to linguistic or cultural factors. Differential item functioning (DIF) occurs when different groups respond differently to a particular item within a questionnaire subscale, even after accounting for their overall scores in that subscale (Scott et al., 2010). This can help identify individual scale items that are problematic or are not answered in the same way by different populations. Ordinal logistic regression DIF analyzes were conducted using Stata version 15 and compared the present Japanese sample with the UK/Ireland sample of Williams and Cameron (2017) (n = 597). Results are expressed as log odds ratios where negative values mean that the Japanese sample were more likely to endorse the item compared with the Western sample. It is important to consider the size of the DIF effect as well as the statistical significance. In this study questionnaire items with log odds ratios >0.64 or < −0.64 with p-value <0.001 were considered evidence of important DIF (Zieky, 1993). DIF analyzes were also controlled for age and sex.




RESULTS

Western participants (M = 42.21, SD = 14.95) were significantly older than Japanese (M = 35.18, SD = 8.09) participants, F(1, 1100) = 88.89, p < 0.001. Chi-square tests likewise found significant differences between gender distribution in each group, X2(1) = 74.802, p < 0.001, with the Western sample having a higher proportion of female participants compared to the Japanese sample.


Internal Consistency

Cronbach alpha was 0.687 for the total score, 0.151 for “Feelings,” 0.724 for “Animation,” and 0.673 for “Imagery.” Item-total correlations are shown in Table 1. Five items had values <0.3 and all belonged to the Feelings sub-scale. On the removal of these 5 items, Cronbach's alpha was 0.842 for the total score and 0.688 for Feelings.

The items with values below 0.3 were the five reverse-scored items. To cheque for coding errors, all data were re-coded from scratch twice by CFH on two separate occasions, once by hand and once through a custom MATLAB script. The same pattern emerged with each coding.

To confirm that the issue did not emerge in translation, a professional Japanese-to-English translator with no prior knowledge of the questionnaire or study back-translated the reversed items. No significant issues emerged in back-translation (full details of back-translation can be seen in Supplementary Material). Based on this, it was concluded that the item-total correlations were not the result of statistical error or confusion in translation and instead reflected real values of the J-AFQ data. Following this, analyzes were conducted on both the 13-item and 18-item J-AFQ.



Confirmatory Factor Analysis

Table 2 shows the fit indices for the J-AFQ. Model 1 considers the UK-derived 18 item 3-factor model. As noted, the 5 items with poor item-total correlations (see bold items in Table 1) were all items that required reverse scoring. In order to consider a systematic item-reversing bias, we hypothesized Model 2, which included a reversed item factor relating to these 5 items. The factor structure was also assessed in Model 3 where these 5 items were removed. The J-AFQ with 13 items generates a better fitting model than the 18-item J-AFQ models (with or without a reversed item bias factor). However, in common with the UK version, none of the J-AFQ models quite reach the stringent ≥0.95 level for CFI. The SRMR level has the best fit with the 13-item J-AFQ model. The RMSEA levels are not acceptable. However, the 90% CIs of Model 2 and 3 have an acceptable lower level. Considering the fit indices and the internal consistency statistics, we identify Model 3 as the best fitting model. Figure 1 presents a graphic illustration of the 13-item J-AFQ (Model 3).


Table 2. Fit Indices for Japanese 3-factor model with correlated error permitted. UK sample (Williams and Cameron, 2017) shown for comparison.
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FIGURE 1. Graphical representation of the 13-item Japanese Actions and Feelings Questionnaire (AFQ) 3 factor model with correlated error.




Convergent Validity

Pearson's correlation co-efficients were calculated to examine the relationship between both versions (18-item and 13-item) of the J-AFQ with EQ and BAPQ total scores. The 18-item AFQ was significantly correlated with both EQ scores, r(498) = 0.364, p < 0.001, and BAPQ scores, r(498) = −0.184, p < 0.001. The 13-item AFQ was also significantly correlated with EQ, r(498) = 0.284, p < 0.001, and BAPQ, r(498) = −0.122, p = 0.006. Although relationships were significant in the expected directions, they were smaller in magnitude compared to previous Western samples (Williams and Cameron, 2017).



Cultural Group Comparisons

To compare Total-AFQ scores by both gender and culture, two-way ANCOVAs were conducted, controlling for age as a covariate. See Table 3 for averages by cultural group and gender. Means reported in the text for this analysis are estimated marginal means and standard errors.


Table 3. Mean and standard deviations of AFQ scores by cultural group and gender.
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For 18-item Total-AFQ scores, a significant main effect of culture was found, F(1, 1092) = 259.653, p < 0.001. Western participants (M = 32.42, SE = 0.31) scoring significantly higher than Japanese participants (M = 25.45, SE = 0.29). A significant main effect of gender also emerged, F(1, 1092) = 42.344, p < 0.001, with women (M = 30.29, SE = 0.25) scoring higher than men (M = 27.58, SE = 0.33). A significant interaction between Culture x Gender was found, F(1, 1092) = 30.188, p < 0.001. Western women (M = 34.91, SE = 0.301) scored significantly higher than Western men (M = 29.93, SD = 0.53), F(1, 1092) = 67.742, p < 0.001. However, scores between Japanese women (M = 25.66, SE = 0.41) and Japanese men (M = 25.24, SE = 0.41) did not significantly differ, F(1, 1092) = 0.559, p = 0.455.

ANCOVAs were repeated for the 13-item Total AFQ scores. Again, Western participants (M = 22.72, SE = 0.29) scored significantly higher than Japanese participants (M = 17.21, SE = 0.27), F(1, 1092) = 184.836, p < 0.001. Women (M = 20.95, SE = 0.24) also scored significantly higher than men (M = 18.98, SE = 0.31), F(1, 1092) = 25.740, p < 0.001. A significant interaction between Culture x Gender was found, F(1, 1092) = 20.639, p < 0.001. Western women (M = 24.58, SE = 0.28) scored significantly higher than Western men (M = 20.85, SE = 0.50), F(1, 1092) = 42.490, p < 0.001. However, no significant differences emerged between Japanese women (M = 17.32, SE = 0.38) and Japanese men (M = 17.11, SE = 0.38), F(1, 1092) = 0.155, p = 0.694.

On both 18-item and 13-item Total AFQ scores, Japanese participants scored significantly lower than UK and Ireland populations. Also, while gender differences emerged clearly in the Western populations, no gender differences emerged among the Japanese participants. Comparisons were also conducted to consider cultural groups by subscale scores.

A main effect of culture was found on every subscale, with Japanese participants scoring significantly lower than Western controls (Feelings-18: F(1, 1092) = 246.70, p < 0.001; Imagery: F(1, 1092) = 22.71, p < 0.001; Animation. F(1, 1092) = 173.11, p < 0.001; Feelings-13: F(1, 1092) = 204.83, p < 0.001).

A main effect of gender was found on every subscale apart from “Imagery,” with women scoring higher on both 18-item and 13-item “Feelings” subscales (18-item: F(1, 1092) = 34.68, p < 0.001; 13-item: F(1, 1092) = 15.35, p < 0.001), as well as Animation subscale, F(1, 1092) = 15.348, p < 0.001.

Finally, a significant interaction was found between Culture x Gender for every subscale. Western women scores higher on the full Feelings scale, F(1, 1092) = 53.019, p < 0.001), the short Feelings subscale, F(1, 1092) = 28.035, p < 0.001), and the Animation subscale, F(1, 1092) = 69.527, p < 0.001). No gender differences for Western participants on the Imagery subscale emerged, F(1, 1092) = 2.002, p = 0.157).

No significant differences emerged by gender for Japanese participants on either Feeling subscales or the Imagery subscale (Feelings-18: F(1, 1092) = 0.612, p = 0.434; Imagery: F(1, 1092) = 3.767, p = 0.053); Feelings-13: F(1, 1092) = 0.008, p = 0.930). However, Japanese women (M = 6.791, SE = 0.187) scored significantly higher than Japanese men (M = 6.173, SE = 0.187) on the Animation subscale, F(1, 1092) = 5.575, p = 0.018.



Differential Item Functioning

DIF analyzes were conducted for each item in every subscale, see Table 4 for full DIF analyzes.


Table 4. Differential Item Functioning for items on each subscale, controlling for total scores, age, and gender.
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In the four-item DIF analyzes for the 4-item Feelings subscale, Western participants were more likely to endorse AFQ1, whereas Japanese participants were more likely to endorse AFQ12 and AFQ16, relative to other items in the scale. In the analysis of the 9-item Feelings subscale, Western participants were more likely to endorse AFQ1, whereas Japanese participants were more likely to endorse AFQ8, AFQ11, and AFQ18. These findings suggest large, statistically significant DIF effects by nation for both versions of this subscale.

For the 4-item Imagery subscale, Western participants were significantly more likely to endorse AFQ5, whereas Japanese participants were more likely to endorse AFQ9 and AFQ17.

In the 5-item Animation subscale, controlling for total subscale score, age, and gender, Western participants were more likely to endorse AFQ4, whereas Japanese participants were more likely to endorse AFQ10.

The results indicate statistically significant DIF effects for most items, suggesting many items are answered differently by the Japanese sample even after controlling for the total score in that subscale and adjusting for age and gender. Over half the items are associated with a log odds ratio with a magnitude >0.64, suggesting practically important DIF. These analyses do not, however, determine whether DIF effects are associated with the translation or with cultural factors.




DISCUSSION

We aimed to develop and validate a Japanese translation of the AFQ, J-AFQ, for use in the general population, as well as examine the transcultural properties of this measure. We initially found that the five reversed items on the AFQ had poor item-total correlations within a Japanese sample and that this was unlikely to be attributed to translation differences. Excluding these items leaves us with a 13-item measure with good internal consistency and satisfactory convergent validity.

As such, we conclude that the J-AFQ is a valid way to measure motor empathy in this context. Examining transcultural properties, we found that, against expectations, Japanese participants had significantly lower scores on the AFQ compared to a Western sample. Moreover, we found significant differences in Differential Item Functioning, suggesting Japanese participants respond to some AFQ items in a qualitatively different manner than UK and Ireland participants. Finally, unlike in Western samples, no gender differences emerged on AFQ scores among Japanese participants.

A key issue in terms of validity is that reversed items showed poor item-total correlations in the Japanese sample, and this was unlikely to be due to a coding error. Wider findings suggest that reverse coding is a common cause of difficulty within cross-cultural research. On a consumer research questionnaire, reverse-worded items (RWI) and positively-worded items (PWI) significantly correlated within American samples, but did not correlate with one another for Japanese participants, and also showed weaker inter-item correlations (Wong et al., 2003). This was suggested to be due to a greater tendency toward acquiescence in Japanese participants, as participants from collectivist cultures, such as Japan, show greater acquiescence in survey-taking compared to those from individualist cultures (Johnson et al., 2005).

Reversed-worded items causing difficulty in English-to-Japanese translations of self-report questionnaires has also been found in other studies. Reversed items on the Japanese version of the Aggression Questionnaire had weaker factor loadings and differences between RWI and PWI were greater in Japanese compared to Western participants (Nakano, 2001). Measures of depression have shown similar findings (Iwata et al., 1995), with Japanese participants showing a different response pattern in RWI compared to PWI. Furthermore, the use of both RWI and PWI items reduces reliability more in Japanese compared to Western samples (Moschis et al., 2013), further demonstrating that reverse-worded items may be a particular issue in English-to-Japanese questionnaire translations. We therefore conclude that our poor item-total correlations for the reversed items is not an artefact of statistical error or translational differences, and instead reflect a wider pattern in transcultural research meriting further examination.

Bearing these issues in mind, the AFQ still showed good convergent validity. J-AFQ scores significantly correlated with EQ scores, albeit at a lower strength than in Western samples (Williams et al., 2016), and negatively correlated with autistic traits. While our ability to generalize to clinical populations is limited by the lack of participants on the autism spectrum in this sample, this again shows that the AFQ may be particularly useful in autism research and screening. Moreover, this convergent validity demonstrates that the AFQ is a valid way to measure motor empathy and cognition in Japanese participants.

In contrast to our predictions, we found that Japanese participants scored significantly lower on total AFQ scores and all three subscales compared to the Western group. Other studies comparing self-reported empathy in East Asian and Western cultures have found mixed responses. For instance, while Western participants score higher on the empathic concern subscale of the IRI, East Asian participants score higher in personal distress (Cassels et al., 2010).

Similar ambiguous findings emerge in Theory of Mind (ToM) research. Previous research suggests that Japanese children begin to pass False Belief and other Theory of Mind tasks later than Western children (Naito and Koyama, 2006), but that this difference is much smaller when examining non-verbal compared to verbal false belief tasks (Aival-Naveh et al., 2019). Neuroimaging work also suggests that Japanese participants recruit less from ToM areas in mentalising tasks compared to Western controls (Koelkebeck et al., 2011). They suggest that this is due to the greater cultural salience of mentalising and interpreting non-verbal behavior in Japan—as Japanese participants are more consistently taught to communicate through non-verbal cues, Japanese participants do not need to recruit as much neural activation to perform these tasks as Western participants.

Our findings may also be influenced by cultural differences in self-efficacy. In a comparison of 25 countries, Japan had the lowest average self-reported self-efficacy scores (Scholz et al., 2002). As such, Japanese participants may be more prone to rating the self negatively. However, behavioral studies suggest this may be due to modesty, rather than actual differences in self-belief or ability. For instance, while 72% of students rate their academic performance as below average in normal conditions, when offered a monetary incentive for more accurate ratings, the majority of participants then rated their performance as above average (Yamagishi et al., 2012). This demonstrates that while self-effacement may be common in Japanese populations, this may reflect a cultural norm, rather than true skill or beliefs about the self. As non-verbal emotional communication skill is highly valued in Japan (Shimizu, 2001), the AFQ may be particularly prone to these modesty effects.

This modesty effect may similarly account for the Differential Item Functioning results. Significant effects emerged across all three subscales in the differential item functioning analysis, even while controlling for age and gender. These suggest that Japanese and UK participants showed qualitative differences in response styles to several items and that items lack cross-cultural equivalence, potentially due to cultural differences or issues in translation. Modesty effects may lead to Japanese participants rating themselves more negatively on items measuring more socially desirable traits. Further studies utilizing qualitative approaches, such as interviews, or bilingual surveys, may shed light on these differences.

We also found fewer effects of gender on AFQ scores in Japanese participants. This aligns with well-established findings that gender differences in personality traits are mediated by culture. American and European cultures show larger gender differences in psychological outcomes compared to East Asian cultures (Costa et al., 2001). Other self-report measures of empathy also show this effect (Melchers et al., 2015; Zhao et al., 2019). We thus argue that the lack of gender differences are unlikely to constitute an issue regarding the AFQ's validity.

It must be noted there was a skewed gender ratio between our Japanese and Western samples, likely due to subtly different recruitment methods. The Japanese sample was recruited through an online survey company, while the Western sample was recruited online through convenience sampling. The convenience sampling, in both cases, may also restrict the generalizability of the results. Additionally, the Japanese sample was offered a small monetary incentive while Western participants were not. Furthermore, while multiple people were involved in the translation process and pains were taken to ensure translation was as robust as possible, the translation did not follow more robust standard guidelines, such as those outlined by Beaton et al. (2000). Finally, the test-retest reliability of the J-AFQ remains unclear. Future research should attempt to more stringently control these variables, as well as examine the test-retest reliability of the measure.



CONCLUSIONS

Our study validated the Japanese translation of the AFQ, finding satisfactory convergent validity and internal reliability once reverse-items were accounted for. The AFQ is a novel self-report measure of motor empathy and cognition, which has been shown to reliably discriminate between autistic and non-autistic groups (Williams and Cameron, 2017). In line with this, low AFQ scores were associated with greater autistic traits in our Japanese sample. As few self-report measures of motor empathy exist within the literature, and non-verbal communication plays an important role in socialization, the AFQ represents a useful tool for research. We recommend the 13-item J-AFQ for use in research with general Japanese populations, although further validation work is necessary before it is suitable for clinical use. In particular, it may be useful to further examine how acquiescence impacts reporting of reverse-worded items.

Furthermore, we found evidence that self-reported motor empathy is diminished in Japanese compared to Western samples. However, it remains unclear whether this reflects differences in actual ability or self-report tendency. As Japanese participants may be more prone to understating their abilities due to cultural norms on modesty (Yamagishi et al., 2012), these differences may reflect general cultural tendencies in self-report rather than differences in actual ability. Future research may benefit from administering the AFQ alongside incentives to encourage more accurate self-report, or with behavioral measures of motor empathy.
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