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Introduction: Cultural differences in self-reported social anxiety between people 
of East Asian heritage and European heritage may be related to differences in 
independent and interdependent self-construals, which potentially influence the 
processing of social threat.

Methods: We examined the roles of two different aspects of threat bias: threat 
appraisal (Study 1) and attentional bias (Study 2) to explain cultural group differences in 
social anxiety between Japanese and European American college students.

Results: Study 1 demonstrated that sequential mediations of lower independent self-
construal and higher appraisal of threat among Japanese could explain their higher 
social anxiety compared to European Americans. However, Study 2 failed to find the 
relation between cultural group differences in self-construals and attentional bias. 
In addition, the cultural group differences in attentional bias were unexpectedly due 
to stronger selective attention toward neutral stimuli among European Americans, 
rather than bias toward social threat among Japanese. After selective attention was 
experimentally manipulated, there were significant cultural group differences in self-
reported social anxiety and anxious behavior in a speech task.

Discussion: These conflicting findings suggested that an alternative theoretical 
framework other than the self-construal theory might be needed to fully account for 
cultural differences in attentional bias in explaining cultural group differences in social 
anxiety.
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Introduction

Abundant research has demonstrated that people of East Asian cultural heritage report 
higher social anxiety symptoms relative to people of European cultural heritage (for meta-
analyzes see Krieg and Xu, 2015; Woody et al., 2015). To date, the most influential theoretical 
framework that has been used to explain these cultural group differences is based on the cultural 
model of the self in relation to others (Markus and Kitayama, 1991); That is, on average 
individuals of East Asian heritage (AH) are more likely to endorse interdependent and less likely 
to endorse independent self-construal than individuals of European heritage (EH), which may 
lead to more experiences of social anxiety among AH than EH (Okazaki, 1997). More recent 
research has begun to “unpack” the mechanism underlying the relations between cultural 
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differences in self-construals and social anxiety, with a particular 
emphasis on the role of threat bias (Dalgleish, 1994; Krieg and Xu, 
2018). Threat bias refers to differential attentional allocation toward 
and/or selective processing of threatening stimuli in a given situation 
(Dalgleish, 1994; Williams et al., 1997; Mathews and Mackintosh, 
1998; Mogg et al., 2000; Cisler and Koster, 2010). There is preliminary 
evidence to suggest that cultural differences in self-construals may 
be related to more biases in processing social threat among AH, which 
in turn explain why they report higher social anxiety than EH (Krieg 
and Xu, 2018).

Despite the theoretical appeal of this hypothesis, there are at least 
two important remaining issues. First, threat bias may be manifested 
in different ways, such as biased appraisal (e.g., overestimating the 
likelihood of occurrence or negative sequences of a social situation) 
or biased attention (e.g., preferentially attending to social threat) 
(Dalgleish, 1994; Mogg et al., 2000). It is unclear which aspects of 
threat bias AH and EH may vary in the degree to which they report 
social anxiety symptoms. Second, to our knowledge, examination of 
cultural differences in threat bias and social anxiety had mostly relied 
on non-experimental evidence. It would help elucidate the role of 
threat bias if it can be experimentally manipulated to show its impact 
on cultural differences in social anxiety. Therefore, the purposes of the 
current studies were to investigate the relations among cultural group 
differences in self-construals, threat bias, and social anxiety in 
Japanese and European Americans.

Cultural group differences in social anxiety 
between individuals of east Asian (AH) and 
European heritage (EH)

Social anxiety refers to the experience of intense fear and 
avoidance related to evaluation by others during social interactions or 
performances (Good and Kleinman, 1985; Mesquita and Frijda, 1992; 
American Psychiatric Association, 2013). The extant research has 
shown fairly consistent endorsements of higher social anxiety 
symptoms among AH relative to EH (for meta-analyzes see Krieg and 
Xu, 2015; Woody et al., 2015). In one meta-analysis, the Cohen’s d 
effect size ranged from d = 0.05 to 0.53, with an average effect size of 
d = 0.36, 95% confidence interval (CI) [0.27, 0.44] (Krieg and Xu, 
2015). Furthermore, Krieg et al. (2018) demonstrated that this cultural 
difference in social anxiety was not an artifact of nonequivalent 
measurement properties between the two groups. Using a series of 
measurement invariance analyzes (Little, 1997; Vandenberg and 
Lance, 2000), Krieg (2018) were able to replicate higher social anxiety 
among AH than EH by comparing latent group means.

Explaining cultural group differences in 
social anxiety: the self-construal theory

The self-construal theory (Markus and Kitayama, 1991) posits 
that in general Western societies tend to socialize values such as 
autonomy, uniqueness, and personal rights that contribute to a sense 
of self that is relatively independent from others (i.e., independent self-
construal; Markus and Kitayama, 1991; Singelis, 1994). Contrasting 
independent self-construal is interdependent self-construal, where it is 
posited that traditional East Asian cultural values focus on social 

harmony and heightened sensitivity toward other’s feelings, opinions, 
and evaluations during social encounters (Fung, 1999). Although 
many studies have found cultural group differences in these two types 
of self-construals between AH and EH (e.g., Okazaki, 1997; 
Norasakkunkit and Kalick, 2002; Hong and Woody, 2007; Ho and 
Lau, 2011), there are notable exceptions, such as a study by 
Norasakkunkit et  al. (2012), which found statistically significant 
group differences in independent self-construal but not 
interdependent self-construal. Likewise, self-construal theory has 
attracted some strong critiques from other researchers in the field as 
having weak empirical support even among studies that show group 
differences (Matsumoto, 1999).

As individuals view themselves as more interdependent and less 
independent, they place increased value on the social relationships with 
other people, and consequently may have elevated fears about disrupting 
this relationship or being negatively evaluated by others (Okazaki, 1997; 
Mak et al., 2011). Therefore, based on the self-construal theory, it was 
hypothesized that higher interdependent and lower independent self-
construal may result in AH to experience more symptoms of social 
anxiety than their EH counterparts (Okazaki, 1997). For instance, Ho and 
Lau (2011) examined the relations between self-construals and social 
anxiety among EH and two AH groups (foreign- and U.S-born Asian 
Americans), and showed that interdependent self-construal was positively 
related to social anxiety whereas independent self-construal was 
negatively associated with social anxiety. It should be noted, however, Ho 
and Lau (2011) focused on the relations of individual differences in self-
construals to individual differences in social anxiety, as moderated by 
AH-EH group membership, rather than directly testing how cultural 
group differences in self-construals may help explain AH-EH group 
differences in social anxiety.

Given the unexplained cultural group differences in social anxiety, the 
promising candidacy of self-construal theory in explaining this difference, 
as well as the inconsistencies in the extant research, a direct examination 
of the mediating influence of independent and interdependent self-
construals on cultural groups differences is warranted.

Self-construals and threat bias

As fundamental ways of thinking about the self in relation to 
others, self-construals may help form an interpretative framework 
within which social cues, particularly ambiguous and threatening 
ones, are attended to and appraised, and thus provide a way to 
understand cultural group differences in various aspects of threat bias 
such as selective attention and threat appraisal. Although few studies 
have directly compared AH and EH in threat bias, there is increasing 
evidence to suggest that to a large extent processes of selective 
attention to and appraisal of emotionally salient stimuli are shaped by 
culturally-tuned socialization experiences that reflect the predominant 
cultural models of self-construals. For instance, the AH-EH 
differences in interdependent and independent self-construals are in 
line with the evidence on the cultural group differences in selective 
attention to background objects or general context, with AH on 
average being more likely to orient their attention to the context than 
EH (Masuda and Nisbett, 2001; Chua et al., 2005), and are consistent 
with the findings that AH and EH differ at the group level in their 
behavioral and neurological responses to emotional faces indicative of 
social threat (Huang et al., 2001; Chiao et al., 2008).
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The etiological theories of social anxiety, at the same time, 
emphasize processes of threat bias such as threat appraisal and 
attentional bias in explaining individual differences in social anxiety 
(Dalgleish, 1994). Mogg et  al. (2000) proposed that it is of both 
theoretical and practical importance to distinguish attentional and 
cognitive processes in response to emotionally salient stimuli such as 
social threat. The bottom-up processes involve mostly selective or 
biased attention toward social threat, whereas the top-down process 
involves mostly cognitive appraisal and evaluation of social threat. 
Research has demonstrated that both processes of selective attention 
and threat appraisal precipitate and maintain the anxiety process 
(Wong and Rapee, 2016; also see Bar-Haim et  al. (2007) for a 
meta-analysis).

To integrate both the cultural group differences in self-construals 
and selective attention, and individual differences in threat bias, Krieg 
and Xu (2018) proposed and tested a mediation model that connects 
cultural group differences in self-construals to social anxiety via the 
mediating role of one aspect of threat bias, threat appraisal (i.e., 
cultural group differences in self-construals → cultural group 
differences in threat appraisal → cultural group differences in social 
anxiety). In their study of 310 Asian American and 249 European 
American undergraduate students, Krieg and Xu (2018) showed that 
higher interdependent self-construals and lower independent self-
construals among Asian Americans were related to their higher self-
reported threat appraisal, which in turn partially explained (mediated) 
their higher self-reported social anxiety symptoms than European 
Americans. These findings suggest that the manner in which members 
of different cultural groups tend to view themselves among others 
influences both the degree to which situations are perceived as 
threatening as well as the degree to which social anxiety is experienced. 
However, Krieg and Xu (2018) only focused on self-reported appraisal 
of social threat but did not examine attentional bias toward 
social threat.

Attentional bias toward social threat

While self-reports of threat appraisal could help us understand 
cultural group differences in cognitive and conscious evaluation of 
social threat, it does not capture the process of attentional bias to 
social threat that seems to be  more effortless and sometimes 
unconscious (Dalgleish, 1994; Mogg et al., 2000). Attentional bias 
refers to social threat being prioritized in attention over other stimuli 
for further processing and is typically measured by attentional probe 
tasks such as the dot-probe discrimination task (MacLeod et al., 1986). 
This task consists of presenting pairs of stimuli briefly and then 
measuring reaction times to a subsequent target stimulus (see Study 2 
Methods for further details). This experimental paradigm is 
commonly used in studies examining the role of attention in anxiety 
processes. A meta-analysis showed that attentional biases were much 
more prominent among anxious individuals in comparison to 
non-anxious individuals (Bar-Haim et  al., 2007). In addition, 
manipulating attention toward or away from threat in laboratories or 
clinical settings, resulted in increased or decreased social anxiety 
(Amir et al., 2008; Amir and Bomyea, 2010; Heeren et al., 2011, 2013).

While few studies have directly compared AH and EH in 
attentional bias, it seems plausible that higher interdependent and 
lower independent self-construals among AH may increase their 

tendency to direct attention toward social threat that may interfere 
with their relationships with others (Chiao et  al., 2008); such 
heightened attentional bias could lead to more experiences of social 
anxiety symptoms among AH than EH.

Assuming that stronger attentional bias toward social threat 
among AH represents an important underlying mechanism 
explaining cultural group differences in social anxiety between AH 
and EH, experimental procedures such as Attention Bias 
Modification Training (ABMT; MacLeod et al., 2002; Amir et al., 
2009; Amir and Conley, 2014), which involves random assignment 
and repeatedly redirecting participants’ attention away from or 
toward socially relevant threat cues, may be  particularly 
instrumental in revealing the role attentional bias may play in 
explaining cultural group differences in social anxiety. Research has 
shown that experimentally reduced or induced attentional bias via 
ABMT could function to influence not only self-reported subjective 
experiences of social anxiety, but also anxious behavior and 
physiological arousal in response to social stressors (e.g., MacLeod 
et al., 2002; Amir et al., 2008¸ 2009; Heeren et al., 2012a). Although 
these studies had been largely limited to differentiating high and low 
anxiety within one cultural group, this paradigm could be useful to 
understand cultural group differences between groups that report 
higher vs. lower levels of social anxiety. Additionally, ABMT has 
been similarly utilized in research with AH participants (e.g., 
Japanese; Irie et  al., 2015), suggesting at least a base level of 
cultural validity.

The Japanese cultural context

Japan is characterized by high population density and insular 
social groups that are relatively difficult to join or leave (Yuki and 
Schug, 2012). Consistent with an interdependent model of self-
construal, unlike most Western cultures there is an overall emphasis 
on norm following, hierarchical relationships, and protecting group 
harmony (Gelfand et al., 2011), which may influence the way how 
social threat is attended to and appraised in the Japanese culture. In 
addition, past research has demonstrated relatively higher social 
anxiety symptoms reported by Japanese than European Americans 
(e.g., Norasakkunkit and Kalick, 2009), making the Japanese culture 
an ideal context to further explore AH-EH group differences in social 
anxiety in relation to self-construals and threat bias.

The current studies

We conducted two studies to understand the role of threat bias, as 
manifested in threat appraisal (Study 1) and attentional bias (Study 2), 
in explaining cultural group differences in social anxiety between 
Japanese and European Americans. As a replication of Krieg and Xu 
(2018), Study 1 explored the role of threat appraisal in the relation 
between cultural group differences in self-construals and social 
anxiety using situation sampling and self-reports. Study 2 examined 
whether Japanese tended to exhibit stronger attentional bias toward 
threat than European American, and if so, how experimentally 
training attention to orient away from or toward social threat (Amir 
et al., 2008, 2009; Koster et al., 2009; Heeren et al., 2012b; Woud and 
Becker, 2014) may differentially impact cultural group differences in 
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not only self-reported social anxiety but also behavioral and 
physiological markers of social anxiety.

Study 1

Study 1 focused on appraisal of social threat in social anxiety-
evoking situations. We  expected (1) Japanese to report higher 
interdependent but lower independent self-construal, higher threat 
appraisal, and higher social anxiety symptoms than European 
Americans; and (2) the relations between cultural group differences 
in self-construals and social anxiety to be at least partially mediated 
by cultural group differences in threat appraisal.

Study 1 method

Study 1 procedure
Two hundred and twelve native Japanese (116 females; M 

age = 20.88, SD = 2.23) and 249 European American (180 females; M 
age = 21.14, SD = 5.01) undergraduate students were recruited via 
subject pools from two large universities in Tokyo, Japan and Hawaii, 
U.S., respectively. To be included in the study, Japanese undergraduates 
needed endorsed Japanese ethnicity only, and wrote “Japanese” in 
response to the ethnicity and ethnic identity questions. Similarly, 
European American participants needed to be  born in the 
United States and indicate their ethnicity as “White,” “Caucasian,” 
“European American,” or a specific European heritage (e.g., 
“German”). The two groups varied significantly in gender distribution1 
(χ2 [1] = 14.63; p < 0.001), but not in age or mothers’ and fathers’ years 
of education (M = 15.70, 15.55, SD = 1.78, 1.75, respectively, for 
Japanese; M = 15.46, 15.37, SD = 1.99, 2.32, respectively, for 
European Americans).

Study 1 measures

Social anxiety
We used the Social Interaction Anxiety Scale–6-item version 

(SIAS-6; Peters et al., 2011) to assess generalized forms of social anxiety 
symptoms present in daily interactions on a 5-point scale (0 = Not at 
all true of me, 4 = Extremely true of me); e.g., “I find myself worrying 
that I will not know what to say in social situations.” The SIAS-6 has 
shown strong evidence of validity, including a correlation of 0.88 with 
the original SIAS, diagnostic sensitivity, and sensitivity to changes in 
social anxiety during the course of psychotherapeutic treatment 
(Peters et al., 2011; Fergus et al., 2014). The Japanese translation of the 
original SIAS is widely used in Japan with comparable psychometric 
evidence (Kanai et  al., 2004). More recently, Krieg and colleagues 
(Krieg et al., 2021) examined whether the SIAS-6 exhibited equivalent 

1 Due to the imbalanced gender composition between Japanese and 

European American samples, we repeated the group comparison analyses 

with both gender and age as covariates. All cultural group differences were 

replicated, and neither the gender or age covariates were statistically significant 

on any variable. Because of this, neither gender or age was not modeled in 

the subsequent mediation models.

psychometric properties in Japanese and European Americans, by 
conducting a series of measurement invariance analyzes (Meredith, 
1993; Little, 1997). Using multi-group confirmatory factor analyzes, 
they found that the two cultural groups responded to the measure in 
psychometrically similar ways, i.e., the SIAS-6 demonstrated the same 
single-factor structure, equivalent factor loadings, and comparable 
latent factor scores for Japanese and European Americans (i.e., scalar 
invariance; Little, 1997). The Cronbach’s alphas for the SIAS-6 were 
0.74 for Japanese and 0.81 for European Americans in the current study.

Self-construal
The 30-item Singelis Self-Construal Scale (SCS; Singelis, 1994) 

was used to examine independent (15 items) and interdependent self-
construals (15 items) on a 7-point Likert scale (1 = Strongly disagree, 
7 = Strongly agree). Evidence for construct validity included higher 
levels of interdependent self-construal and lower levels of independent 
self-construal reported by Asian Americans in comparison to 
European Americans (Singelis, 1994). The translated Japanese 
measure has been widely used and validated among multiple native 
Japanese samples (e.g., Kleinknecht et al., 1997; Norasakkunkit and 
Uchida, 2011). In the current study, the Cronbach’s alphas for 
independent and interdependent self-construal were 0.78 and 0.75 for 
Japanese, and 0.85 and 0.78 for European Americans.

Threat appraisal
To assess threat bias as shown in biased appraisal of social threat, 

we conceptualized threat appraisal as the function of both anticipated 
consequence and likelihood of occurrence, i.e., those situations that 
meet both conditions of severe consequence and high likelihood would 
be perceived as a threat that likely leads to experience of social anxiety 
(Magnúsdóttir and Smári, 1999; Krieg and Xu, 2018). Thus, threat 
appraisal is related to not only evaluation of potential negative sequences 
of a social situation, but also how likely a social situation may occur.

To ensure that the social situations we used to measure threat 
appraisal are culturally relevant, we first conducted a pilot study (Krieg 
and Xu, 2018) using a situation sampling approach (Kitayama et al., 
1997; Morling et al., 2002). The situation sampling approach typically 
involves (1.) asking members of a cultural group to freely generate a 
particular kind of situations (in our case, situations that may elicit 
social anxiety), and then (2.) redistributing (often randomly) these 
culturally relevant situations (or a subgroup of these situations) to a 
larger sample from the same cultural group. The situation sampling 
approach offers many methodological advantages, including the face 
validity of situations generated by and used with individuals of the 
same cultural backgrounds, as well as having the spread of situations 
randomly balanced across participants.

In the pilot study mentioned above, (Krieg and Xu, 2018) asked a 
group of 30 native Japanese and 30 European Americans to “create brief, 
specific situations where someone would feel socially anxious.” 
Although the length of the situation was not specified, situations raged 
between two and fifteen words, with a median of five words. Examples 
of the situations generated by Japanese included “asserting my opinion” 
and “not being recognized as a member of a group.” Examples of the 
situations generated by European Americans included, “accidentally 
taking someone else’s coffee” and “being told that what you are doing is 
wrong.” All of these situations were translated by two bilingual 
researchers either to or from Japanese in order to have linguistically 
equivalent translations of every situation (Brislin, 1970), resulting in a 
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pool of 510 situations (313 by Japanese and 297 by European Americans; 
see Table 3 in Krieg, 2018 for a comprehensive list).

To ensure random redistribution of situations as emphasized in 
the situation sampling approach, Study 1 participants rated 15 
randomly selected situations (from the situation pool mentioned 
above) generated by members of their own cultural group, as well as 
15 randomly selected situations generated by members of the other 
culture group (30 situations total). For each situation, we  asked 
participants to rate the extent to which they perceive the situation to 
hold a dire social consequence (i.e., “How bad would the consequences 
be?;” 1 = Not bad at all, 4 = Extremely bad) as well as the likelihood of 
its occurrence (i.e., “How likely is this situation going to occur?;” 
1 = Not likely at all, 4 = Very likely). Following Magnúsdóttir and Smári 
(1999) and Smári et  al. (2001), the product of these two scores 
(consequence rating X likelihood rating), averaged across 15 situations 
rated by each participant, was used as a marker of threat appraisal. The 
threat appraisal scores ranged from 2.51 to 6.76 for Japanese from 1.07 
to 6.47 for European Americans. Given that each threat appraisal score 
was derived based on randomly selected different stimuli for each 
participant, internal consistency estimates could not be generated.

Study 1 analytic plan
We first compared group means for each variable using ANCOVAs, 

partialialing out the variance associated with age and gender. Upon 
confirming higher social anxiety symptoms reported by Japanese than 
European Americans, we took a stepwise approach using structural 
equation modeling implemented through R package “lavaan” (Rosseel, 
2012). Following Krieg and Xu (2018), we sequentially tested a series 
of models that gradually introduced self-construal and threat appraisal 
variables as the mediators to explain cultural group differences in 
social anxiety. Specifically, we first tested how higher interdependent 
and lower independent self-construals may help explain higher threat 
appraisal reported by Japanese than European Americans. We then 
added social anxiety as the outcome variable to the models to test our 
proposition that higher interdependent self-construal and lower 
independent self-construal may lead to higher threat appraisal which 
in turn results in higher social anxiety among Japanese than European 
Americans (see details below). To test these mediation models, we used 
a WLSMV estimator and z-scored all numeric variables in order to 
standardize their standard deviations. Given that the proposed 
mediations of self-construals and threat appraisal could occur with or 
without including the direct effect (e.g., the direct path from the 
cultural group variable to social anxiety; see Figure 1), we tested a 
series of competing models that varied in full (with the direct effect) 
or partial mediations (without the direct effect). To evaluate and 
compare model fit, we examined Comparative Fit Index (CFI), Tucker-
Lewis fit index (TLI), Root Mean Square Error of Approximation 
(RMSEA), and Square Root Mean Residuals (SRMR). According to Hu 
and Bentler (1998, 1999) the recommended cutoff for the CFI and TLI 
is any value above 0.95. For the RMSEA and SRMR, the recombination 
is a value below the cutoff of 0.06 and 0.08, respectively.

Study 1 results

Descriptive statistics as well as estimates of effect sizes in cultural 
group comparison were summarized in Table 1; Table 2 summarizes 
the correlation among all variables in Study 1.

Cultural group differences in social anxiety, 
self-construals, and threat appraisal

Consistent with our first hypotheses, Japanese scored higher on 
social anxiety (F [1, 459] = 60.43; p < 0.001; Cohen’s d = 0.72) and 
Threat Appraisal (F [1,459] = 501.43; p < 0.001; Cohen’s d = 2.09), 
whereas European Americans scored higher on independent self-
construal (F [1, 459] = 4.53; p = 0.03; Cohen’s d = −0.20). Unexpectedly, 
cultural group differences were not found for interdependent self-
construal (F [1, 459] = 0.26; p = 0.61; Cohen’s d = 0.05).

Cultural group differences in independent 
self-construal and threat appraisal in relation to 
cultural group differences in social anxiety

Independent self-construal as the mediator in explaining 
cultural group differences in threat appraisal

Given the lack of cultural group differences in interdependent 
self-construal, we only examined how cultural group differences in 
independent self-construal may help explain (mediate) cultural 
differences in threat appraisal (see Figure  1). Table  3 shows 
comparisons of fit indices for the full and partial mediation models, 
with or without the direct effect of the cultural group variable 
(1 = Japanese, 0 = European American) on threat appraisal. As shown 
in Table 3, the full mediation Model 1A in Figure 1 did not fit the data 
satisfactorily: CFI = 0.55, TLI = 0.34, RMSEA = 0.66, SRMR = 0.35. The 
partial mediation Model 1B in Figure 1 is a just-identified model with 
zero degree of freedom. Therefore, we  can only estimate path 
coefficients which, were all significant and thus retained in further 
model testing.

Cultural group differences in independent self-construal 
and threat appraisal in relation to cultural group 
differences in social anxiety

Building on the partial mediation Model 1B, we added social 
anxiety as the outcome variable and tested four possible full and 
partial sequential mediations of independent self-construal and threat 
appraisal (see Table 3 for all fit indices). Model 2A, which tested a full 
double mediation by independent self-construal and threat appraisal, 
had poor model fit. Model 2B tested a partial double mediation by 
adding a path from the cultural group variable to social anxiety, but 
also had poor model fit. Model 2C tested a partial sequential 
mediation without the direct effect from the cultural group variable to 
social anxiety but including paths from independent self-construal 
and threat appraisal to social anxiety (see Figure 1). Model 2C fit the 
data satisfactorily; CFI = 1.00, TLI = 1.00, RMSEA = 0.02, SRMR = 0.01. 
Model 2D added a direct path from the cultural group variable to 
social anxiety to Model 2C making it a just-identified model but the 
path from cultural group to threat appraisal was not significant. Taken 
together, we selected Model 2C as our best-fitting model (see Table 3).

Study 1 discussion

The results of Study 1 show a far more nuanced picture of the roles 
of self-construals and threat appraisal in explaining the cultural group 
differences in social anxiety. As expected, Japanese participants 
reported higher threat appraisal and social anxiety symptoms than 
European Americans. However, the two groups only differed in 
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independent but not interdependent self-construal. A close 
examination of the literature indicates while earlier studies tended to 
demonstrate robust differences in interdependent self-construal 
between Japanese and European Americans (e.g., Ozawa et al., 1996; 
Sato and Cameron, 1999), more recent findings were more mixed 
(Bresnahan et al., 2005; Norasakkunkit et al., 2012), particularly when 
the Japanese samples were drawn from metropolitan areas. Some 
researchers speculate that the waning interdependent self-construal 
among Japanese found in some recent studies may be partly due to the 
continuing shift in orientation from traditional values to Western 
values among younger generations (Hamamura, 2017; Ogihara, 2017). 
Such value shift may also help explain the lack of group differences in 
interdependent self-construal between our European Americans and 
Japanese samples; the latter consisted of young college students from 
a metropolitan city in Japan.

The results of path analyzes provided preliminary support for the 
primary mediating pathway of our interest (dummy coded cultural 
group → cultural group differences in independent self-construal → 
cultural group differences in threat appraisal → cultural group 
differences in social anxiety). The findings are not only in line with the 
self-construal theory of social anxiety, but also offer insight into one 
possible mechanism that could help explain why lower independent 
self-construal may be related to higher social anxiety among Japanese 
than European Americans. Compared to European Americans, on 
average Japanese seem to downplay the importance of viewing oneself 
as a unique and autonomous entity in social settings, in order to avoid 
social conflict and maintain harmony with others. Such interpersonal 
tendencies may heighten their sensitivity to potential threat in social 
interactions, and potentially lead to more biased threat appraisal, as 
indicated by overestimation of both occurrence and negative 
consequences of social situations. Furthermore, much research has 
shown that overestimation of threat when evaluating social situations 
tend to precipitate and maintain social anxiety symptoms (e.g., 

MacLeod et al., 1986; Magnúsdóttir and Smári, 1999; Dalgleish et al., 
2003; Heimberg et al., 2010; Singer et al., 2012). Thus, understanding 
the mediating role of threat appraisal represents an important first step 
in explaining the relations between cultural group differences in 
independent self-construal and social anxiety.

Similar to what was found in comparisons of Asian Americans to 
European Americans (e.g., Krieg and Xu, 2018), the mediating 
pathway mentioned above does not fully explain cultural group 
differences in social anxiety. Cultural group differences in social 
anxiety remained significant even after taking into account cultural 
group differences in independent self-construal and threat appraisal, 
suggesting that it is necessary to explore additional mechanisms that 
could further explain higher social anxiety reported by Japanese than 
European Americans. Study 2 was conducted to explore another facet 
of threat bias: selective attention to social threat in explaining cultural 
group differences in social anxiety.

Study 2

While Study 1 focused on one aspect of threat bias that involves 
appraisal of social threat, Study 2 examined selective attentional bias, 
using a standardized dot-probe discrimination task (MacLeod et al., 
1986; Amir et al., 2008, 2009) and the corresponding Attention Bias 
Modification Training (ABMT), in which participants were randomly 
assigned to Attend Threat and Attend Neutral conditions (see details 
below; MacLeod et al., 2002; Amir et al., 2011).

Specifically, Study 2 examined attentional bias and self-reported 
social anxiety among Japanese and European Americans both before 
and after ABMT. In addition, we  also assessed behavioral (i.e., 
observations of anxious behavior in a speech task) and physiological 
(i.e., changes in skin conductance) markers of social anxiety 
after ABMT.

FIGURE 1

Model 2C in Study 1 (partial sequential mediation by IND and threat appraisal without direct effect of cultural group on social anxiety). Standardized 
coefficients were reported; for the cultural group variable, Japanese was coded as 1 and European Americans coded as 0; *p  <  0.05; **p  <  0.01; 
***p  <  0.001.
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 1. Before ABMT, similar to Study 1, we  expected Japanese to 
report lower independent self-construal and higher social 
anxiety symptoms than European Americans. In addition, 
we expected Japanese, but not European Americans, to exhibit 
attentional bias toward threat (i.e., angry faces; see details 
below). Furthermore, similar to Study 1, we expected cultural 
group differences in pre-ABMT attentional bias to at least 
partially explain the relations between cultural differences in 
self-construals and pre-ABMT social anxiety.

 2. Controlling for pre-ABMT attentional bias and social anxiety, 
after ABMT, we expected Japanese to continue to demonstrate 
stronger attentional bias than European Americans among 
those who were assigned to Attend Threat condition but 
expected diminished or nonsignificant cultural group 
differences in post-ABMT attentional bias among those who 
were assigned to Attend Neutral condition.

 3. Controlling for pre-ABMT attentional bias and social anxiety, 
after ABMT, we  expected Japanese to continue to report 
stronger social anxiety than European Americans among those 
who were assigned to Attend Threat condition but expected 
diminished or nonsignificant cultural group differences in 
post-ABMT social anxiety among those who were assigned to 
Attend Neutral condition.

 4. Following Heeren et al. (2012a,b), we also included a speech 
task as a post-ABMT social stressor and examined the impact 
of ABMT on physiological (i.e., changes in skin conductance) 
and behavioral responses (i.e., observed anxious behavior) to 
this speech task. We  expected Japanese and European 
Americans who were assigned to Attend Threat, but not those 
assigned to Attend Neutral condition, to differ in their 
physiological and behavioral response to the speech task as a 
social stressor.

Study 2 method

Study 2 procedure
Forty-three Japanese (27 females; M age = 21.72, SD = 4.90) and 47 

European American undergraduates (37 females2; M age = 21.83, 
SD = 1.88) were recruited from the same sites as in Study 1. Participants 
learned about the study in the form of an announcement in one of 
their psychology classes. They were given a choice between receiving 
extra credit in their class or $15.00 USD (¥1,500 JPY) upon completion 
of the experiment, which took approximately 45 min. Participants 
completed the experiment in a local psychology laboratory. Due to an 
unknown procedural error, one participant pre-ABMT attentional 
bias scores were not properly registered and subsequently removed 
from the dataset.

2 Due to the difference in gender composition of two samples, we repeated 

analysis with and without gender and age as covariates. However, the primary 

findings were replicated regardless of whether gender or age were included 

as covariates. Similarly, neither gender or age had a statistically significant 

relationship with independent or interdependent self-construal.

TABLE 1 Means and standard deviations for all variables in Study 1 and 
Study 2.

Study 1 Japanese 
(n =  212)

European 
Americans 
(n =  249)

Cohen’s 
d

Variable Mean SD Mean SD

Social anxiety 1.57 0.87 1.00 0.69 0.72

Independent SC 4.48 0.69 4.62 0.73 −0.20

Interdependent 

SC

4.48 0.65 4.52 0.65 0.05

Threat appraisal 4.68 0.70 2.90 0.96 2.11

Study 2 Japanese 
(n =  43)

European 
Americans 

(n =  47)

Cohen’s 
d

Variable Mean SD Mean SD

Pre-ABMT

Bias index 1.44 7.56 −4.19 8.02 0.57

Social anxiety 2.46 0.70 1.17 0.60 1.98

Independent SC 4.65 0.65 4.87 0.81 −0.15

Interdependent 

SC

4.64 0.63 4.72 0.84

−0.28

Variable Mean SD Mean SD Cohen’s 
d

Post-ABMT

Attention toward threat condition (JN n = 22, EA n = 21)

Bias index 2.63 15.58 −0.04 10.43 0.20

Social anxiety 1.05 0.88 0.89 1.13 0.16

Change in 

GSR

1.29 0.54 1.33 0.39

0.04

BASA 2.25 0.45 1.80 0.39 1.06

Attention away from threat condition (JN n = 21, EA n = 26)

Bias index 2.20 14.86 −3.92 10.22 0.48

Social anxiety 0.34 0.46 0.91 0.88 0.81

Change in 

GSR

1.07 0.28 1.06 0.17

0.04

BASA 2.03 0.48 1.99 0.35 0.10

JN, Japanese; EA, European American; SC, Self-Construal; GSR, Galvanic Skin Response; 
BASA, Behavioral Assessment of Speech Anxiety.

TABLE 2 Correlations among variables in Study 1.

Japanese nationals (n =  212)

Measure 1 2 3 4

1. Social anxiety – −0.29*** −0.03 0.19***

2. Independent SC −0.45*** – 0.20*** −0.13*

3. Interdependent 

SC

0.10 0.23*** – −0.02

4. Threat appraisal 0.29*** −0.26*** −0.00 –

European Americans (n = 249)

SC, Self-Construal; *p < 0.05; **p < 0.01; ***p < 0.001.
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After signing the Informed Consent, participants were first 
administered the same self-construal scale and SIAS-6 as in Study 1, 
and the dot-probe discrimination task (see details below) before 
ABMT. Then, they were randomly assigned to Attend Threat (i.e., 
toward angry faces) or Attend Neutral (i.e., toward neural faces) 
ABMT condition. Participants completed the tasks on computers with 
exactly the same setup in the two university laboratories in the 
U.S. and Japan, with the researcher watching through a one-way 
mirror to unobtrusively monitor participant’s progress. Participants 
then completed the same dot-probe task and SIAS-6 to measure 
attentional bias and social anxiety after ABMT.

Next, participants received instructions on a computer screen to 
rest quietly for one minute (resting phase). A countdown timer then 
appeared to alert participants how much time remained. After the 
one-minute timer expired, the on-screen instructions informed 
participants that they had been “selected for a speech task.” Following 
Heeren et al. (2012a,b), participants were instructed to “use the next 
two minutes to prepare a short speech about a negative emotional 
event that they had experienced in the past year” (preparation phase). 
A two-minute countdown timer then appeared on the screen. When 
the two minutes expired, the experimenter entered the room, asking 
participant to stand in a designated area in front of a video camera. 
The experimenter then left the room while participants’ speeches were 
video recorded (speech phase). The experimenter returned after 
participants signaled that they were done with their speeches, fully 
debriefed each participant, and asked them to sign an updated version 
of the informed consent that contained information about the 
impromptu speech task (see Figure  2 for a flowchart of Study 2 
procedures). All participants signed the second informed consent and 
agreed to allow the data collected to be used in the current research.

We measured skin conductance (Galvanic Skin Response; GSR) 
during both the 1-min resting (baseline) and 2-min preparation 
phase (see details below) and focused on the GSR changes from the 
baseline to the preparation phase. We chose to assess GSR changes 
during preparation for speech (in comparison to the baseline) rather 
than during speech itself for both conceptual and methodological 
reasons (Edelberg, 1972). First, the peak anticipatory social anxiety 

would likely occur just before the event rather than during it. Second, 
because participant would be  standing and recording the videos 
themselves, physical movement could disrupt the reading and add 
unwanted variance to the GSR measure. In addition to GSR, trained 
research assistants also coded videotaped speeches with regard to 
anxious behavior using a standardized protocol (see details below).

Study 2 Measures

Social anxiety before and after ABMT
We measured pre- and post-ABMT social anxiety using the same 

SIAS-6 (pre-ABMT Cronbach’s alphas: Japanese = 0.75, European 
American = 0.83; post-ABMT Cronbach’s alphas: Japanese = 0.77, 
European American = 0.82) as in Study 1.

Self-construal
The same Singelis Self-Construal Scale (SCS; Singelis, 1994) was 

used to assess independent self-construal (Cronbach’s alphas = 0.81 
and 0.86 for Japanese and European Americans, respectively) and 
interdependent self-construal (Cronbach’s alphas = 0.71 and 0.75 for 
Japanese and European Americans, respectively).

Attentional bias before and after ABMT
To assess attentional bias before and after ABMT, participants 

completed a dot-probe discrimination task (MacLeod et al., 1986) 
modified from a similar task used in Heeren et al. (2012a,b) and 
Amir et  al. (2011). The dot-probe task assesses preferential 
allocation of attention between two sets of stimuli displayed 
simultaneously on a screen. It is assumed that individuals are faster 
to respond to a probe that is presented in an attended, rather than 
unattended, region of a visual display (Posner et al., 1980). Thus, 
faster reaction time to the probe (e.g., lowercase letter “e” or “f ” in 
the current study, see below) at the place of stimuli belonging to 
one set (e.g., angry faces) as compared to the other (e.g., neutral 
faces) demonstrates selective attention toward some defining 
feature of the stimuli set (e.g., direct social threat implied by 
angry faces).

TABLE 3 Sequential mediation models for Study 1.

Model Description Study 1

DF CFI TLI RMSEA SRMR

Model 1A
Full mediation of IND on cultural group 

and threat appraisal

1
0.553 −0.342 0.661 0.352

Model 1B*
Just identified partial mediation of IND on 

cultural group and threat appraisal

0
NA NA NA NA

Model 2A
Full sequential mediation by IND and threat 

appraisal

2
0.904 0.771 0.238 0.083

Model 2B

Partial sequential mediation by IND and 

threat appraisal with direct effect of cultural 

group on social anxiety

1

0.878 0.266 0.380 0.072

Model 2C*

Partial sequential mediation by IND and 

threat appraisal without direct effect of 

cultural group on social anxiety (Figure 1)

1

0.994 0.964 0.084 0.016

Model 2D Just identified partial mediation model 0 NA NA NA NA

IND, Independent Self-Construal; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, Root Mean Square Error of Approximation; SRMR, Standardized Mean Square Residual; *, 
Selected model.
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We selected angry and neutral faces from a standardized set of 
European American and Japanese faces (Matsumoto and Ekman, 1989; 
four photos for each group, matched in various characteristics such as 
background, brightness, and size), so that the cultural backgrounds of 
participants would match those of the actor shown in face photos. Prior 
studies showed that angry faces indicate a non-ambiguous danger that 
requires immediate action and thus generally represent direct social 

threat for most cultural groups (Grillon and Charney, 2011; de Valk 
et al., 2015). This standardized set of face images had been widely used 
in previous cross-cultural studies of Japanese and European Americans 
with established evidence of reliability and validity (e.g., Matsumoto 
and Ekman, 1988, 1989).

In each trial, an angry face was randomly chosen to pair with a 
neutral face of the same actor; the two faces were randomly placed 

FIGURE 2

Flowchart of Study 2 procedures. SIAS-6 =; ABMT  =  Attention Bias Modification Training; GSR  =  Galvanic Skin Reactance.

https://doi.org/10.3389/fpsyg.2023.1132918
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Krieg and Xu 10.3389/fpsyg.2023.1132918

Frontiers in Psychology 10 frontiersin.org

above and below center screen so that there is an approximately four-
centimeter gap between the two. Each angry face was viewed two 
times, resulting in a total of 32 trials (16 angry faces, 8 per cultural 
group, paired with neutral faces of the same actor). The experiment 
repeated the set of 32 trials 3 times, meaning that each participant 
provided 96 responses. Each trial began with display of a black fixation 
cross in the center of a gray background in order to center participants’ 
gaze. After 500 milliseconds, the fixation cross disappeared and was 
replaced by two photographs, one angry face and one neutral face. 
Each pair of faces remained on the screen for 500 milliseconds before 
being replaced with either the lowercase letter “e” appearing in the top 
quadrant (where the upper picture was) or a lowercase letter “f ” 
appearing in the bottom quadrant (where the lower picture was). 
Participants pressed the corresponding key to end the trial. Once the 
reaction time measured between letter stimulus onset and key press 
was recorded, that trial was saved and the next trial began. There was 
an inter-trial interval of 1,500 milliseconds.

Following a similar approach as Schmukle (2005) and Staugaard 
(2009), we operationalized attentional bias using the formula below:

 
attentional bias index

Meanreaction time for incongruent
  

   =
1

2

  

    

trials

reaction time for congruent trialsMean−










That is, attentional bias is defined as half of the mean difference in 
reaction time between incongruent trials (angry face and probe are in 
different locations) and congruent trials (angry face and probe are in 
the same location) and reflects which location the participant was 
attending to at the moment of response (Chen et al., 2002). Positive 
attentional bias index scores indicate attentional bias toward threat 
whereas negative attentional bias index scores suggest selective 
attention toward neutral stimuli, with a score of zero indicating a lack 
of attentional bias.

Attention Bias modification training (ABMT)
ABMT was based on the dot-probe discrimination task mentioned 

above (Amir et al., 2009; Amir and Conley, 2014), but was modified 
to direct attention either toward angry (toward threat) or neutral faces 
(away from threat). In the Attend Threat condition, the letter stimuli 
(either “e” or “f ” randomly chosen) appeared in the place previously 
occupied by an angry face 80% (rather than 50% as used in the pre- 
and post-ABMT dot-probe tasks) of the time. This condition trained 
participants to expect the letter to appear where angry faces were 
positioned, and thus implicitly increased attention toward angry faces. 
Likewise, in the Attend Neutral condition, the letter stimuli appeared 
under the neutral face 80% of the time, training participants to look 
away from angry faces and toward neutral faces. Following Heeren 
et al. (2012a,b), participants in each training condition completed 560 
trials delivered consecutively with 30 s breaks every 80 trials. 
According to a meta-analysis by Beard et  al. (2012), 500 trials is 
sufficient to create a moderate temporary effect of ABMT in a single 
session. On average, the training took approximately 25 min.

As a manipulation check, we  examined whether ABMT 
successfully changed the relative reaction times associated with the 
angry (threatening) versus neutral (non-threatening) faces pre- and 
post-ABMT, we applied a linear mixed-effects model with random 
intercepts, with participant, trial ID, and key preference (“e” or “f ”) 
treated as covariates. In this model, we specifically tested a three-way 

face (angry or neutral) x training (toward or away from angry faces) 
x test (pre- versus post-) interaction effect to establish the effectiveness 
of the training. This interaction effect was significant (B = 11.72; t 
[1,11,178] = 2.26; p = 0.023), indicating that the training was effective 
in shifting participant’s attention to the targeted stimuli. Specifically, 
we found that participants in the Attend Threat condition displayed 
relatively faster reaction times to angry faces after ABMT compared 
to before (mean difference: −2.41 ms). Likewise, we  found that 
participants in the Attend Neutral condition displayed relatively faster 
reaction times to neutral faces after ABMT compared to before (mean 
difference: −17.52 ms).

Galvanized skin reactivity (GSR) changes during the 
preparation relative to resting phase

Skin conductance, also known as galvanized skin reactivity (GSR), 
measures the ease of passage of electricity from one point to another 
across the surface of the epidermis. The conduction of electricity 
across this surface is facilitated by perspiration produced by eccrine 
sweat glands, which are especially sensitive to activity in the 
sympathetic nervous system via the electrodermal system (Edelberg, 
1972; Hassett, 1978). We measured skin conductance using snap-
connect Ag/AgCl electrodes placed on the volar surfaces of the medial 
phalanges of the right index and middle finger of each participant. The 
signal transmission between the electrode and the epidermis was 
facilitated via BIOPAC’s GEL101 isotonic skin conductance gel, 
described as having a 0.5% saline solution within a neutral base. A 
Shimmer 3 GSR unit (Shimmer Sensing, 2013, 2014) recorded the 
signal at 100 HZ with the measurement range set to 56 kOhms – 220 
kOhms. The raw ADM output was calibrated via a linear equation 
using parameters specific to this measurement range, and returned as 
skin resistance measured in kOhms, which was then converted to skin 
conductance (measured in μSiemens) by multiplying each value by 
0.001. We used the research guidelines by Dawson et al. (1990) to 
calibrate the parameters and conversions associated with the skin 
conductance measurement. Skin conductance values were first 
averaged for the 2-min preparation phase, and then divided by the 
average skin conductance value collected during the 1-min resting 
phase in order to take into account individual differences in baseline 
skin conductance.

Behavioral observations of speech anxiety
Anxious Behaviors exhibited during the speech task mentioned 

above were rated using the Behavioral Assessment of Speech Anxiety 
(BASA; Mulac and Sherman, 1974; Heeren et  al., 2012b), a 
standardized behavioral assessment scale. The BASA assesses 18 
specific behaviors, such as fidgeting, swallowing, and breathing heavy. 
Each behavior was coded on a 7-point Likert scale (1 = not at all, 
7 = strong). To consider the possible impact of the cultural 
backgrounds of coders, five bilingual research assistants who varied in 
cultural backgrounds (two native Japanese, two Asian Americans, and 
one European American) who were blind to conditions assigned to 
participants, rated all the video recorded speeches using the BASA. The 
inter-rater reliability was calculated as an intra-class correlation of 0.91 
(CI: 0.88–0.94). We  first calculated the average ratings for each 
behavior across the five raters and then calculate the sum scores across 
all the 18 items (Cronbach’s alpha = 0.83) as the aggregated behavioral 
ratings of speech anxiety. The BASA has demonstrated evidence of 
internal consistency, inter-rater reliability, and concurrent validity 
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with expert ratings of speech performance anxiety in prior studies 
(Mulac and Sherman, 1974; Heeren et al., 2011).

Study 2 results

Descriptive statistics as well as estimates of effect sizes in cultural 
group comparison were summarized in Table  1, both before and 
after ABMT.

Cultural group differences in self-reported social 
anxiety and attentional bias before ABMT

Consistent with the first hypothesis, Japanese on average reported 
higher social anxiety than European Americans: (F [1, 88] = 88.36, 
p < 0.001; Cohen’s d = 1.98) before the ABMT. However, contrary to 
what was found in Study 1, Japanese and European Americans did not 
differ in independent (F [1, 88] = 0.25, p = 0.616; Cohen’s d = 0.11) and 
interdependent self-construals (F [1, 88] = 2.09, p = 0.152; Cohen’s 
d = 0.31).

Results on the cultural group differences in pre-ABMT attentional 
bias index were more complex than what was hypothesized. While 
European Americans demonstrated selective attentional toward 
neutral faces (as compared to 0 or “no attentional bias”): one-sample 
t [46] = −2.55, p = 0.01; Cohen’s d = −0.37, Japanese showed a lack of 
attentional bias toward either angry or neutral faces: one-sample t 
[41] = 1.23, p = 0.23; Cohen’s d = 0.19). Consequently, the two cultural 
groups differed in attentional bias scores: F [1, 87] = 7.18, p = 0.01; 
Cohen’s d = 0.57, not because Japanese exhibited more attentional bias 
toward threat as hypothesized, but because European Americans 
showed stronger selective attention toward neutral stimuli.

We then tested and compared two alternative mediation models 
(without the self-construal variables due to the lack of cultural group 
differences in both types of self-construals) in which pre-ABMT 
attentional bias either partially or fully mediated (i.e., with or without 
direct effect of dummy coded cultural group on social anxiety) the 
relation between dummy coded cultural group (predictor) and social 
anxiety (outcome). The full mediation model fit the data poorly 
(CFI = 0.16, TLI = −1.50, RMSEA = 0.79, SRMR = 0.21), whereas the 
partial mediation model was a just-identified model with zero degree 
of freedom. The mediating effect of attentional bias was only 
significant in the full mediation model: B = 0.13, p < 0.001, but became 
nonsignificant (B = 0.03, p > 0.05) when the direct effect of the cultural 
group on social anxiety was taken into account in the partial 
mediation model.

Cultural group differences in post-ABMT 
attentional Bias

To address our second hypothesis, we controlled for pre-ABMT 
attentional bias and social anxiety and conducted a 2 × 2 ANCOVA 
with post-ABMT attentional bias as the outcome variable, and cultural 
group and ABMT condition as the between-group factors. However, 
inconsistent with our hypothesis, none of the main and interaction 
effects were significant.

Cultural group differences in post-ABMT social 
anxiety

To address our third hypothesis, we controlled for pre-ABMT 
attentional bias and social anxiety and conducted a 2 × 2 ANCOVA 

with post-ABMT social anxiety as the outcome variable, and cultural 
group and ABMT condition as the between-group factors. There were 
significant main effects of cultural group (F [1, 83] = 5.84, p = 0.02; 
Cohen’s d = 0.51) and ABMT condition (F [1, 83] = 4.98, p = 0.03; 
Cohen’s d = 0.47), but these main effects were qualified by their 
interaction that was marginally significant: (F [1, 83] = 3.39, p = 0.07; 
Cohen’s d = 0.39). To better explain this interaction effect, we divided 
the sample by ABMT condition and examined cultural group 
differences. Consistent with our hypothesis, the cultural group 
difference in social anxiety was no longer statistically significant post-
ABMT among those who were assigned to Attend Threat condition 
(B = 0.16, p = 0.61), whereas Japanese who were assigned to Attend 
Neutral condition, actually reported lower post-ABMT social anxiety 
than European Americans who were assigned to the same condition 
(B = −0.56, p = 0.01), reversing the trend observed in the extant 
literature (see Table 1 for details). The significant interaction between 
culture group and ABMT training condition both highlights the role 
of threat bias in explaining culture group differences in self-reported 
social anxiety and also suggests that participants in each group had a 
differential reaction to the training.

Cultural group differences in GSR changes when 
preparing for the speech task and anxious 
behavior during the speech task after the ABMT

To address our last hypothesis, we controlled for post-ABMT 
attentional bias and social anxiety, which were measured right before 
the assessment of GSR changes and anxious behavior and conducted 
2 × 2 ANCOVAs with cultural group and ABMT condition as the 
between-subject factors, and GSR changes and anxious behavior as the 
outcome variables, respectively.

Inconsistent with our hypothesis, we  only found a significant 
main effect of ABMT condition (F [1, 84] = 12.66, p < 0.001; Cohen’s 
d = 0.75) on the changes in GSR; regardless of cultural group, 
participants who were assigned to Attend Threat condition showed 
stronger increase in GSR from the baseline to the preparation phase 
for the speech task, than those who were assigned to Attend Neutral 
condition. There was no significant main effect of cultural group or 
interaction between cultural group and ABMT condition.

Consistent with our hypothesis, there was a significant interaction 
between cultural group and ABMT condition (F [1, 84] = 5.44, p = 0.02; 
Cohen’s d = 0.49) that qualified the main effect of cultural group 
differences in socially anxious behavior (F [1, 84] = 5.48, p = 0.02; 
Cohen’s d = 0.49). To better explain this interaction effect, we divided 
the sample by ABMT condition and examined cultural group 
differences. That is, Japanese only demonstrated more anxious 
behavior during the speech task than European Americans after they 
were exposed to Attend Threat condition (B = 0.45, p < 0.01), but the 
two cultural groups did not differ in anxious behavior after they 
experienced Attend Neutral condition (B = 0.04, p = 0.72). As with self-
reported social anxiety, the statistically significant interaction effect 
demonstrated how experimentally manipulating threat bias impacts 
culture group differences in anxious behavior.

Study 2 discussion

By applying the dot-probe discrimination task and the 
corresponding ABMT, Study 2 extended the examination of cultural 
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group differences in threat bias to the process of selective attention. 
Overall, there were mixed support for our hypotheses. Similar to 
Study 1 and consistent with prior meta-analyzes, we were able to 
replicate higher social anxiety reported by Japanese than European 
Americans before ABMT. However, the two groups did not differ in 
either independent or interdependent self-construals, possibly due to 
the smaller sample size in Study 2. Likewise, Study 2 also consisted of 
a college sample from metropolitan areas, who likely had more 
exposure to Western values and media than other demographics in 
Japan (e.g., Hamamura, 2012; Ogihara, 2017). Prior studies, including 
Study 1, showed that AH-EH differences in self-construals were not 
always found (e.g., Norasakkunkit et al., 2012) and tend to be modest 
in effect size, and thus require relatively large samples to achieve 
desirable statistical power.

While there were cultural group differences in selective attention 
before ABMT, contrary to what we hypothesized, Japanese did not 
show significant attentional bias toward social threat, or angry faces. 
Rather, the cultural group differences in selective attention were 
largely accounted by selective attention toward neutral faces by 
European Americans. However, it was unclear whether this was due 
to preference of neutral faces or avoidance of angry faces among 
European Americans. Matsumoto and Ekman (1989) showed that 
when presented with the same angry expressions (which were used in 
the current study), Americans perceived them as more intense than 
Japanese. These cultural differences may lead to stronger avoidance of 
angry faces by European Americans. Alternatively, neutral faces may 
not be perceived as equally “neutral” among participants within the 
two cultural groups (e.g., Lee et al., 2008). Perhaps the perceptual 
differences between angry and neutral faces were more distinct for 
European Americans than Japanese, resulting in stronger selective 
attention among European Americans. Teasing apart these possibilities 
requires integrating additional conditions (e.g., pairs of happy versus 
neutral faces) in future studies.

Due to the lack of group differences in self-construals, we were not 
able to test a similar sequential mediation model as in Study 1. 
Although the mediating pathway “cultural group → selective attention 
→ social anxiety” was significant when the direct effect of cultural 
group on social anxiety was not taken into account, the model fit was 
unsatisfactory. The fact that cultural group differences in social anxiety 
remained significant (i.e., the direct effect) in this mediation model 
suggests that cultural group differences in selective attention alone are 
not sufficient in explaining higher social anxiety among Japanese than 
European Americans. This was not surprising since Study 1 showed 
that at least the appraisal of threat also played an important mediating 
role. There is a need to integrate multiple mediating mechanisms in 
future studies with larger samples.

The post-ABMT findings were also mixed. While Japanese 
reported lower post-ABMT social anxiety than European Americans 
when they were assigned to Attend Neutral condition, they continued 
to report higher post-ABMT social anxiety when being assigned to 
Attend Threat condition. These results provide preliminary evidence 
on the possible causal role cultural differences in attentional bias may 
play in explaining higher social anxiety reported by Japanese than 
European Americans. However, this explanation was qualified by the 
lack of such “group x ABMT condition” interaction effects on post-
ABMT attentional bias. When looking further into the group-level 
data on pre- and post-ABMT attentional bias index scores using 

one-sample t-tests, we found that ABMT seemed only effective in 
manipulating group-level changes in selective attention for European 
Americans: Japanese continued to show lack of selective attention as 
a group (albeit with a wide range of individual variations as shown in 
Table 1), whereas European Americans no longer showed attentional 
bias toward neutral faces after they had experienced Attend Threat 
condition, but continued to demonstrate selective attentional toward 
neutral faces among those who were assigned to Attend 
Neutral condition.

Does it mean that ABMT was not effective in changing group-
level selective attention for Japanese? To explore this possibility, 
we  turned our attention to the pre-ABMT attentional bias index 
scores. Despite the use of random assignment of ABMT conditions, 
the two Japanese groups seemed to have discrepant pre-ABMT scores 
with decent effect size (Means = 0.30 versus 5.45; Cohen’s d = −0.34), 
though the difference was not significant: t [40] = −1.11, p = 0.28, 
possibly due to large standard deviations (16.39 and 13.65) relative to 
the group means. Given the quasi-experimental nature of between-
cultural group comparisons (i.e., cultural group membership cannot 
be  manipulated), it appears more appropriate in future studies to 
match pre-ABMT attentional bias scores (which was unlikely in the 
current design), so that pre-ABMT attentional bias index scores can 
be made more comparable between the cultural groups. Furthermore, 
ABMT seemed effective in “changing” cultural group differences in 
social anxiety (which had much smaller standard deviations than the 
attentional bias scores). Thus, rather than claiming ABMT does not 
work for Japanese, it may be  that individual variation in selective 
attention within Japanese and European groups can to some degree 
“mask” the between-group variation, requiring stronger manipulation 
to reveal the effect of ABMT, such as changing the manipulation trials 
from 80 to 100%, when directing attention to either angry or neutral 
faces (e.g., Pettit et al., 2020).

The cultural group differences in post-ABMT behavioral 
responses to a social stressor (speech task) were consistent with our 
hypotheses. As proposed by MacLeod et al. (2002) and others (e.g., 
Amir et al., 2008; Heeren et al., 2012a,b), manipulation of attentional 
response to threatening or neutral stimuli should predict later 
reactions to a subsequent stressful event such as giving a speech: 
directing attention toward threat could increase emotional 
vulnerability to the stressor whereas directing attention toward neutral 
stimuli could decrease emotional vulnerability. Thus, differential bias 
in attentional response to angry and neutral faces could result in a 
differential tendency to display anxious behavior in response to social 
stressors such as the speech task used in the current study.

The group comparison of post-ABMT GSR changes in preparation 
for the speech task failed to find the hypothesized “group x ABMT 
condition” interaction. Instead, for both Japanese and European 
Americans, being assigned to Attend Threat condition led to stronger 
GSR changes while they were preparing for the speech task. MacLeod 
et al. (2002) found that the manipulation of attentional bias had no 
direct effect on emotional responses either during or immediately 
after ABMT in the absence of a social stressor; that is, participants 
assigned to Attend Threat and Attend Neutral conditions did not differ 
in self-reported emotional states, even though they showed distinctive 
responses to a subsequent stressor task. Thus, it seems possible that 
unlike the speech task itself, simply preparing for a speech does not 
represent a strong social stressor since it may not activate 
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self-consciousness and fear of negative evaluation that often 
accompany giving a speech in front of a video camera. It would 
be important to assess physiological changes during the speech task, 
perhaps by adapting an alternative physiological measure that is not 
as susceptible to movement and vocalization as GSR.

General discussion

The current studies represent an initial effort of exploring roles of 
two different aspects of threat bias: threat appraisal and selective 
attention in cultural group differences in social anxiety between 
Japanese and European Americans. Our studies were guided by the 
cultural model of the self and attempted to test two pathways through 
which group differences in independent and interdependent self-
construals may be manifested in culturally-tuned cognitive (Study 1) 
or attentional (Study 2) processing of social threat, which in turn 
result in higher social anxiety reported by Japanese than European 
Americans. Using both correlational (Study 1) and quasi-experimental 
designs (Study 2), and a wide range of methods, including self-reports, 
situation sampling, standardized computerized tasks, behavioral 
observations and physiological measures, we found mixed support for 
our hypotheses, particularly with regard to those on cultural group 
differences in selective attention.

Similar to Bresnahan et al. (2005) and Norasakkunkit et al. (2012), 
we only found lower independent self-construal among Japanese than 
European Americans in Study 1, but failed to reveal any group 
differences in either type of self-construal in Study 2. While the 
discrepancy in sample sizes likely played a role, between-cultural 
group differences in self-construals may not be as salient as originally 
thought and may often be  “contaminated” by within-cultural 
individual variations as pointed out by Hamamura (2012) and 
Kitayama et al. (2006). The same problem also seemed to apply to 
between-cultural group differences (or lack thereof) in selective 
attention in Study 2. However, when selective attention was 
manipulated toward angry or neutral faces, its impact on post-ABMT 
cultural group differences in social anxiety and anxious behavior in 
response to a social stressor (speech task) became evident. Thus, it 
appears that detecting stronger between-group differences may 
require careful manipulation of independent or interdependent self-
construals (e.g., Kühnen and Oyserman, 2002; Lin and Han, 2009) so 
the cultural group differences as well as the impact on various aspects 
of threat bias can be reliably evaluated.

The results of Study 1 and 2 also portrayed seemingly 
contradictory claims about the relations between cultural group 
differences in threat bias and social anxiety. The mediation models 
tested in Study 1 imply that the elevated threat appraisal among 
Japanese participants, as related to their lower independent self-
construal, may be a reason why they reported higher social anxiety 
than European Americans. In contrast, Study 2 failed to find selective 
attentional bias toward threat among Japanese participants; instead, 
the findings suggest that selective attentional bias toward neutral faces 
among European Americans might be a reason why they reported 
lower social anxiety and exhibited less subsequent anxious behavior 
during the speech task than Japanese. This discrepancy might be, to 
some degree or less, related to a methodological issue that has plagued 
the literature on between-cultural differences: cultural group 

differences are relative. This means that a statistically significant 
between-group difference does not necessarily suggest whether it’s 
because of high score of one group, or low score of the other. In our 
case, the Likert scales for threat appraisal scores in Study 1 are 
arbitrary and provide no basis to argue for “high” biased appraisal 
among Japanese or “low” biased appraisal among European 
Americans. In contrast, we were able to compare attentional bias index 
scores in Study 2 to a referent zero, which indicates whether there was 
selective attention toward angry or neutral faces among either group.

In addition to the methodological issues, there is also a challenge 
to conceptualize and integrate Study 1 and 2’s results on biased 
appraisal and biased attention. Although our theoretical claims imply 
a correspondence between higher selective attention toward threat 
and more biased appraisal of threat among Japanese, possibly due to 
cultural differences in self-construals, our results failed to support this 
relation. Instead, we  found both higher selective attention toward 
neutral stimuli and less biased appraisal threat among European 
Americans. In most cross-cultural literature, we tend to treat Western 
populations such as European Americans as the reference group, and 
the other comparative cultural group as “unique” and “unusual” and 
thus deviates from the Western “norm.” The findings of Study 2 may 
suggest another possibility: the well-replicated cultural group 
differences in social anxiety may to some degree indicate relatively low 
social anxiety reported by European Americans (rather than relatively 
higher social anxiety among Japanese); such cultural group differences 
may be  partially accounted by European Americans’ preferential 
attention toward neutral stimuli (relative to threat) and relatively low 
appraisal of threat. Obviously, this speculation requires replication of 
the current findings and additional empirical tests in various domains 
of cultural group differences.

Other limiting methodological factors warrant cautious 
interpretation of the findings of current studies. Most significantly, an 
inevitable design limitation was having one cultural group tested in 
one location, and the other cultural group tested in another location. 
Despite our best efforts in keeping the laboratory conditions as similar 
as possible, there is a chance that at least some of the unique variance 
across cultural groups was attributable to differences in Study 2’s 
testing environment. This is especially worrisome given the elevated 
social anxiety in the Japanese sample in Study 2 compared to the 
Japanese sample in Study 1, whereas no such difference was found for 
European Americans. Similarly, Study 2’s sample size was modest, and 
the data generated by an undergraduate sample may not be readily 
generalizable to other populations, especially with the noted 
generational differences in self-construal.

Despite its theoretical appeal and popularity, our findings 
showed that the self-construal theory might not be sufficient in 
explaining AH-EH differences in threat bias and social anxiety, 
particularly attentional bias. This limitation may be partly due to 
waning cultural group differences in interdependent and 
independent self-construals because of globalization, but it also 
points to a need for alternative theoretical frameworks that could 
capture cultural differences in relatively effortless and to a large 
extent unconscious processes influencing selective attention. For 
instance, it may be beneficial to examine the contexts within which 
certain expressions are naturally presented for each cultural group. 
If members of one cultural group have a learning history of neutral 
faces being paired with negative social reinforcement (e.g., the 
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withdrawal of a smile) or positive social punishment (e.g., verbal 
reprimand), it may still automatically evoke a sense of impending 
social threat in a similar way that an angry face is hypothesized. 
Supporting this speculation, prior research has found that “neutral 
faces” are not always perceived by all participants as neutral (Lee 
et al., 2008) and that this perception is influenced by contextual 
information (Suess et al., 2013) and learning history (Albohn and 
Adams, 2021). Krieg (2020) recommended a contextual-behavioral 
model for understanding cultural differences in social anxiety, 
specifically focused on antecedent conditions and social rewards 
and consequences for socially anxious behavior. Perhaps this model 
can be extended to include group differences in learning history to 
better account for differences in automatic associations between 
specific facial expressions and social threat for groups of Japanese 
and European Americans.

Data availability statement

The raw data supporting the conclusions of this article will be 
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by University of 
Hawaii at Manoa, Office of Research Compliance, Human Studies 
Program (CHS #22377). The studies were conducted in accordance 
with the local legislation and institutional requirements. The 
participants provided their written informed consent to participate in 
this study.

Author contributions

AK and YX: study conception and design, analysis and 
interpretation of results. AK: data collection and draft manuscript 
preparation. YX: manuscript editing and feedback. All authors 
contributed to the article and approved the submitted version.

Funding

This study was funded in part by the U.S. Department of 
Education’s Fulbright-Hays Dissertation Development Award (2015-
2016), the Japan-America Society of Hawaii’s Crown Prince Akihito 
Scholarship (2016-2018), and the Japanese Society for the Promotion 
of Science’s Grants-in-Aid (2021-2024).

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
Albohn, D. N., and Adams, R. B. (2021). Emotion residue in neutral faces: implications 

for impression formation. Soc. Psychol. Personal. Sci. 12, 479–486. doi: 
10.1177/1948550620923229

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 
disorders, 5th edition: DSM-5 (fifth). Arlington, VA: American Psychiatric Publishing, Inc.

Amir, N., Beard, C., Taylor, C. T., Klumpp, H., Elias, J., Burns, M., et al. (2009). 
Attention training in individuals with generalized social phobia: a randomized 
controlled trial. J. Consult. Clin. Psychol. 77, 961–973. doi: 10.1037/a0016685

Amir, N., and Bomyea, J. (2010). “Cognitive biases in social anxiety disorder” in Social 
anxiety: Clinical, developmental, and social perspectives. ed. S. G. H. P. M. DiBartolo. 2nd 
ed (San Diego, CA: Elsevier Academic Press), 373–393.

Amir, N., and Conley, S. (2014). “Attentional bias modification” in The Wiley handbook 
of cognitive behavioral therapy. eds. S. G. Hofmann, D. J. A. Dozois, W. Rief and J. A. J. 
Smits, vol. 1-3 (Wiley-Blackwell: Wiley-Blackwell), 181–202.

Amir, N., Taylor, C. T., and Donohue, M. C. (2011). Predictors of response to an 
attention modification program in generalized social phobia. J. Consult. Clin. Psychol. 
79, 533–541. doi: 10.1037/a0023808

Amir, N., Weber, G., Beard, C., Bomyea, J., and Taylor, C. T. (2008). The effect of a 
single-session attention modification program on response to a public-speaking challenge 
in socially anxious individuals. J. Abnorm. Psychol. 117, 860–868. doi: 10.1037/a0013445

Bar-Haim, Y., Lamy, D., Pergamin, L., Bakermans-Kranenburg, M. J., and van 
Ijzendoorn, M. H. (2007). Threat-related attentional bias in anxious and nonanxious 
individuals: a meta-analytic study. Psychol. Bull. 133, 1–24. doi: 10.1037/0033-2909.133.1.1

Beard, C., Sawyer, A. T., and Hofmann, S. G. (2012). Efficacy of attention bias 
modification using threat and appetitive stimuli: a meta-analytic review. Behav. Ther. 43, 
724–740. doi: 10.1016/j.beth.2012.01.002

Bresnahan, M. J., Levine, T. R., Shearman, S. M., Lee, S. Y., Park, C. Y., and Kiyomiya, T. 
(2005). A multimethod multitrait validity assessment of self-construal in Japan, Korea, and 
the United States. Hum. Commun. Res. 31, 33–59. doi: 10.1093/hcr/31.1.33

Brislin, R. W. (1970). Back-translation for cross-cultural research. J. Cross-Cult. 
Psychol. 1, 185–216. doi: 10.1177/135910457000100301

Chen, Y. P., Ehlers, A., Clark, D. M., and Mansell, W. (2002). Patients with generalized 
social phobia direct their attention away from faces. Behav. Res. Ther. 40, 677–687. doi: 
10.1016/S0005-7967(01)00086-9

Chiao, J. Y., Iidaka, T., Gordon, H. L., Nogawa, J., Bar, M., Aminoff, E., et al. (2008). 
Cultural specificity in amygdala response to fear faces. J. Cogn. Neurosci. 20, 2167–2174. 
doi: 10.1162/jocn.2008.20151

Chua, H. F., Boland, J. E., and Nisbett, R. E. (2005). Cultural variation in eye 
movements during scene perception. Proc. Natl. Acad. Sci. U. S. A. 102, 12629–12633. 
doi: 10.1073/pnas.0506162102

Cisler, J. M., and Koster, E. H. W. (2010). Mechanisms of attentional biases towards 
threat in anxiety disorders: An integrative review. Clin. Psychol. Rev. 30, 203–216. doi: 
10.1016/j.cpr.2009.11.003

Dalgleish, T. (1994). The appraisal of threat and the process of selective attention in 
clinical and sub-clinical anxiety states I: theoretical issues. Clin. Psychol. Psychother. 1, 
153–164. doi: 10.1002/cpp.5640010303

Dalgleish, T., Taghavi, R., Neshat-Doost, H., Moradi, A., Canterbury, R., and 
Yule, W. (2003). Patterns of processing Bias for emotional information across clinical 
disorders: a comparison of attention, memory, and prospective cognition in children 
and adolescents with depression, generalized anxiety, and posttraumatic stress 
disorder. J. Clin. Child Adolesc. Psychol. 32, 10–21. doi: 10.1207/s15374424jccp 
3201_02

Dawson, M. E., Schell, A. M., and Filion, D. L. (1990). “The electrodermal system” in 
Principles of psychophysiology: Physical, social, and inferential elements. ed. J. T. C. L. G. 
Tassinary (New York, NY: Cambridge University Press), 295–324.

de Valk, J. M., Wijnen, J. G., and Kret, M. E. (2015). Anger fosters action. Fast 
responses in a motor task involving approach movements toward angry faces and 
bodies. Front. Psychol. 6:1240. doi: 10.3389/fpsyg.2015.01240

https://doi.org/10.3389/fpsyg.2023.1132918
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1177/1948550620923229
https://doi.org/10.1037/a0016685
https://doi.org/10.1037/a0023808
https://doi.org/10.1037/a0013445
https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1016/j.beth.2012.01.002
https://doi.org/10.1093/hcr/31.1.33
https://doi.org/10.1177/135910457000100301
https://doi.org/10.1016/S0005-7967(01)00086-9
https://doi.org/10.1162/jocn.2008.20151
https://doi.org/10.1073/pnas.0506162102
https://doi.org/10.1016/j.cpr.2009.11.003
https://doi.org/10.1002/cpp.5640010303
https://doi.org/10.1207/s15374424jccp3201_02
https://doi.org/10.1207/s15374424jccp3201_02
https://doi.org/10.3389/fpsyg.2015.01240


Krieg and Xu 10.3389/fpsyg.2023.1132918

Frontiers in Psychology 15 frontiersin.org

Edelberg, R. (1972). “Electrical activity of the skin: its measurement and uses in 
psychophysiology” in Handbook of psychophysiology. eds. N. S. Greenfield and R. A. 
Sternbach (New York: Holt), 367–418.

Fergus, T. A., Valentiner, D. P., Kim, H.-S., and McGrath, P. B. (2014). The social 
interaction anxiety scale (SIAS) and the social phobia scale (SPS): a comparison of two 
short-form versions. Psychol. Assess. 26, 1281–1291. doi: 10.1037/a0037313

Fung, H. (1999). Becoming a moral child: the socialization of shame among young 
Chinese children. Ethos 27, 180–209. doi: 10.1525/eth.1999.27.2.180

Gelfand, M. J., Raver, J. L., Nishii, L. H., Leslie, L. M., Lun, J., Lim, B. C., et al. (2011). 
Differences between tight and loose cultures: a 33-nation study. Science 332, 1100–1104. 
doi: 10.1126/science.1197754

Good, B. J., and Kleinman, A. M. (1985). “Culture and anxiety: cross-cultural 
evidence for the patterning of anxiety disorders” in Anxiety and the anxiety disorders. 
ed. A. H. T. J. D. Maser (Hillsdale, NJ, England: Lawrence Erlbaum Associates, Inc), 
297–323.

Grillon, C., and Charney, D. R. (2011). In the face of fear: anxiety sensitizes defensive 
responses to fearful faces. Psychophysiology 48, 1745–1752. doi: 
10.1111/j.1469-8986.2011.01268.x

Hamamura, T. (2012). Are cultures becoming individualistic? A cross-temporal 
comparison of individualism-collectivism in the United States and Japan. Personal. Soc. 
Psychol. Rev. 16, 3–24. doi: 10.1177/1088868311411587

Hamamura, T. (2017). A cultural psychological analysis of cultural change. Asian J. 
Soc. Psychol. 21, 3–12. doi: 10.1111/ajsp.12194

Hassett, J. (1978). A primer in psychophysiology. San Francisco: Freeman.

Heeren, A., Lievens, L., and Philippot, P. (2011). How does attention training work in 
social phobia: disengagement from threat or re-engagement to non-threat? J. Anxiety 
Disord. 25, 1108–1115. doi: 10.1016/j.janxdis.2011.08.001

Heeren, A., Maurage, P., and Philippot, P. (2013). A Bayesian case-controls exploration 
of the malleability of attentional bias for threat in social phobia. Int. J. Cogn. Ther. 6, 
24–39. doi: 10.1521/ijct.2013.6.1.24

Heeren, A., Peschard, V., and Philippot, P. (2012a). The causal role of attentional bias 
for threat cues in social anxiety: a test on a cyber-ostracism task. Cogn. Ther. Res. 36, 
512–521. doi: 10.1007/s10608-011-9394-7

Heeren, A., Reese, H. E., McNally, R. J., and Philippot, P. (2012b). Attention training 
toward and away from threat in social phobia: effects on subjective, behavioral, and 
physiological measures of anxiety. Behav. Res. Ther. 50, 30–39. doi: 10.1016/j.
brat.2011.10.005

Heimberg, R. G., Brozovich, F. A., and Rapee, R. M. (2010). “A cognitive behavioral 
model of social anxiety disorder: update and extension” in Social anxiety: Clinical, 
developmental, and social perspectives. eds. S. G. DiBartolo and P. M. Hofmann. 2nd ed 
(San Diego, CA: Elsevier Academic Press), 395–422.

Ho, L. L. Y., and Lau, A. S. (2011). Do self-report measures of social anxiety reflect 
cultural bias or real difficulties for Asian American college students? Cult. Divers. Ethn. 
Minor. Psychol. 17, 52–58. doi: 10.1037/a0022533

Hong, J. J., and Woody, S. R. (2007). Cultural mediators of self-reported social anxiety. 
Behav. Res. Ther. 45, 1779–1789. doi: 10.1016/j.brat.2007.01.011

Hu, L., and Bentler, P. M. (1998). Fit indices in covariance structure modeling: 
sensitivity to underparameterized model misspecification. Psychol. Methods 3, 424–453. 
doi: 10.1037/1082-989X.3.4.424

Hu, L., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 
analysis: conventional criteria versus new alternatives. Struct. Equ. Model. Multidiscip. 
J. 6, 1–55. doi: 10.1080/10705519909540118

Huang, Y., Tang, S., Daiga, H., Shioiri, T., and Someya, T. (2001). Differential 
judgement of static facial expressions of emotions in three cultures. Psychiatry Clin. 
Neurosci. 55, 479–483. doi: 10.1046/j.1440-1819.2001.00893.x

Irie, T., Yokomitsu, K., and Sakano, Y. (2015). Effects of attentional-bias modification 
training on the relationship between stressors and depressive symptoms. Japanese J. 
Cognitive Therapy 8, 269–279.

Kanai, Y., Sasagawa, S., Chen, J., Suzuki, S., Shimada, H., and Sakano, Y. (2004). 
Development and validation of the japanese version of the social phobia scale and social 
interaction anxiety scale. Japanese J. Psychosom. Med. 44, 841–850.

Kitayama, S., Ishii, K., Imada, T., Takemura, K., and Ramaswamy, J. (2006). Voluntary 
settlement and the spirit of independence: evidence from Japan’s" northern frontier.". J. 
Pers. Soc. Psychol. 91, 369–384. doi: 10.1037/0022-3514.91.3.369

Kitayama, S., Markus, H. R., Matsumoto, H., and Norasakkunkit, V. (1997). Individual 
and collective processes in the construction of the self: self-enhancement in the 
United  States and self-criticism in Japan. J. Pers. Soc. Psychol. 72, 1245–1267. doi: 
10.1037/0022-3514.72.6.1245

Kleinknecht, R. A., Dinnel, D. L., Kleinknecht, E. E., Hiruma, N., and Harada, N. (1997). 
Cultural factors in social anxiety: a comparison of social phobia symptoms and Taijin 
Kyofusho. J. Anxiety Disord. 11, 157–177. doi: 10.1016/s0887-6185(97)00004-2

Koster, E. H. W., Fox, E., and MacLeod, C. (2009). Introduction to the special section 
on cognitive Bias modification in emotional disorders. J. Abnorm. Psychol. 118, 1–4. doi: 
10.1037/a0014379

Krieg, A. (2018). Understanding east-west differences in social anxiety: The roles of 
culturally-tuned attentional processes. University of Hawaii at Manoa. Available at: 
https://search.proquest.com/openview/71019e892df519da6e07b558c53fbe78/1?cb
l=18750&diss=y&pq-origsite=gscholar

Krieg, A. (2020). A contextual behavioral account of culture: example implementation 
of a functional behavioral approach to the study of cultural differences in social anxiety. 
Front. Psychol. 11:418. doi: 10.3389/fpsyg.2020.00418

Krieg, A., Sakai, T., and Nakajima, F. (2021). The contextualization of Japanese/U.S. 
cultural differences in social anxiety. Kobe Gakuin Univ. J. glob. commun. 6, 1–10.

Krieg, A., and Xu, Y. (2015). Ethnic differences in social anxiety between individuals 
of Asian heritage and European heritage: a meta-analytic review. Asian Am. J. Psychol. 
6, 66–80. doi: 10.1037/a0036993

Krieg, A., and Xu, Y. (2018). From self-construal to threat appraisal: understanding 
cultural differences in social anxiety between Asian Americans and European 
Americans. Cult. Divers. Ethn. Minor. Psychol. 24, 477–488. doi: 10.1037/cdp0000194

Krieg, A., Xu, Y., and Cicero, D. C. (2018). Comparing social anxiety between Asian 
Americans and European Americans: An examination of measurement invariance. 
Assessment 25, 564–577. doi: 10.1177/1073191116656438

Kühnen, U., and Oyserman, D. (2002). Thinking about the self influences thinking in 
general: cognitive consequences of salient self-concept. J. Exp. Soc. Psychol. 38, 492–499. 
doi: 10.1016/S0022-1031(02)00011-2

Lee, E., Kang, J. I., Park, I. H., Kim, J. J., and An, S. K. (2008). Is a neutral face really 
evaluated as being emotionally neutral? Psychiatry Res. 157, 77–85. doi: 10.1016/j.
psychres.2007.02.005

Lin, Z., and Han, S. (2009). Self-construal priming modulates the scope of visual 
attention. Q. J. Exp. Psychol. 62, 802–813. doi: 10.1080/17470210802271650

Little, T. D. (1997). Mean and covariance structures (MACS) analyses of cross-cultural 
data: practical and theoretical issues. Multivar. Behav. Res. 32, 53–76. doi: 10.1207/
s15327906mbr3201_3

MacLeod, C., Mathews, A., and Tata, P. (1986). Attentional bias in emotional 
disorders. J. Abnorm. Psychol. 95, 15–20. doi: 10.1037/0021-843x.95.1.15

MacLeod, C., Rutherford, E., Campbell, L., Ebsworthy, G., and Holker, L. (2002). 
Selective attention and emotional vulnerability: assessing the causal basis of their 
association through the experimental manipulation of attentional bias. J. Abnorm. 
Psychol. 111, 107–123. doi: 10.1037/0021-843x.111.1.107

Magnúsdóttir, I., and Smári, J. (1999). Social anxiety in adolescents and appraisal of 
negative events: specificity or generality of bias? Behav. Cogn. Psychother. 27, 223–230. 
doi: 10.1017/S1352465899273043

Mak, W. W. S., Law, R. W., and Teng, Y. (2011). Cultural model of vulnerability to 
distress: the role of self-construal and sociotropy on anxiety and depression among 
Asian Americans and European Americans. J. Cross-Cult. Psychol. 42, 75–88. doi: 
10.1177/0022022110361713

Markus, H. R., and Kitayama, S. (1991). Culture and the self: implications for 
cognition, emotion, and motivation. Psychol. Rev. 98, 224–253. doi: 
10.1037/0033-295x.98.2.224

Masuda, T., and Nisbett, R. E. (2001). Attending holistically versus analytically: 
comparing the context sensitivity of Japanese and Americans. J. Pers. Soc. Psychol. 81, 
922–934. doi: 10.1037/0022-3514.81.5.922

Mathews, A., and Mackintosh, B. (1998). A cognitive model of selective processing in 
anxiety. Cogn. Ther. Res. 22, 539–560. doi: 10.1023/A:1018738019346

Matsumoto, D. (1999). Culture and self: An empirical assessment of Markus and 
Kitayama’s theory of independent and interdependent self-construals. Asian J. Soc. 
Psychol. 2, 289–310. doi: 10.1111/1467-839X.00042

Matsumoto, D., and Ekman, P. (1988). Japanese and Caucasian facial expressions of 
emotion (JACFEE) slides. (D. of P. Intercultural and Emotion Research Laboratory San 
Fransisco State University). San Fransisco State University, San Fransisco, CA.

Matsumoto, D., and Ekman, P. (1989). American-Japanese cultural differences in 
intensity ratings of facial expressions of emotion. Motiv. Emot. 13, 143–157. doi: 10.1007/
bf00992959

Meredith, W. (1993). Measurement invariance, factor analysis and factorial invariance. 
Psychometrika 58, 525–543. doi: 10.1007/BF02294825

Mesquita, B., and Frijda, N. H. (1992). Cultural variations in emotions: a review. 
Psychol. Bull. 112, 179–204. doi: 10.1037/0033-2909.112.2.179

Mogg, K., McNamara, J., Powys, M., Rawlinson, H., Seiffer, A., and Bradley, B. P. 
(2000). Selective attention to threat: a test of two cognitive models of anxiety. Cognit. 
Emot. 14, 375–399. doi: 10.1080/026999300378888

Morling, B., Kitayama, S., and Miyamoto, Y. (2002). Cultural practices emphasize 
influence in the United States and adjustment in Japan. Personal. Soc. Psychol. Bull. 28, 
311–323. doi: 10.1177/0146167202286003

Mulac, A., and Sherman, A. R. (1974). Behavioral assessment of speech anxiety. Q. J. 
Speech 60, 134–143. doi: 10.1080/00335637409383219

Norasakkunkit, V., and Kalick, S. M. (2002). Culture, ethnicity, and emotional distress 
measures: the role of self-construal and self-enhancement. J. Cross-Cult. Psychol. 33, 
56–70. doi: 10.1177/0022022102033001004

https://doi.org/10.3389/fpsyg.2023.1132918
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1037/a0037313
https://doi.org/10.1525/eth.1999.27.2.180
https://doi.org/10.1126/science.1197754
https://doi.org/10.1111/j.1469-8986.2011.01268.x
https://doi.org/10.1177/1088868311411587
https://doi.org/10.1111/ajsp.12194
https://doi.org/10.1016/j.janxdis.2011.08.001
https://doi.org/10.1521/ijct.2013.6.1.24
https://doi.org/10.1007/s10608-011-9394-7
https://doi.org/10.1016/j.brat.2011.10.005
https://doi.org/10.1016/j.brat.2011.10.005
https://doi.org/10.1037/a0022533
https://doi.org/10.1016/j.brat.2007.01.011
https://doi.org/10.1037/1082-989X.3.4.424
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1046/j.1440-1819.2001.00893.x
https://doi.org/10.1037/0022-3514.91.3.369
https://doi.org/10.1037/0022-3514.72.6.1245
https://doi.org/10.1016/s0887-6185(97)00004-2
https://doi.org/10.1037/a0014379
https://search.proquest.com/openview/71019e892df519da6e07b558c53fbe78/1?cbl=18750&diss=y&pq-origsite=gscholar
https://search.proquest.com/openview/71019e892df519da6e07b558c53fbe78/1?cbl=18750&diss=y&pq-origsite=gscholar
https://doi.org/10.3389/fpsyg.2020.00418
https://doi.org/10.1037/a0036993
https://doi.org/10.1037/cdp0000194
https://doi.org/10.1177/1073191116656438
https://doi.org/10.1016/S0022-1031(02)00011-2
https://doi.org/10.1016/j.psychres.2007.02.005
https://doi.org/10.1016/j.psychres.2007.02.005
https://doi.org/10.1080/17470210802271650
https://doi.org/10.1207/s15327906mbr3201_3
https://doi.org/10.1207/s15327906mbr3201_3
https://doi.org/10.1037/0021-843x.95.1.15
https://doi.org/10.1037/0021-843x.111.1.107
https://doi.org/10.1017/S1352465899273043
https://doi.org/10.1177/0022022110361713
https://doi.org/10.1037/0033-295x.98.2.224
https://doi.org/10.1037/0022-3514.81.5.922
https://doi.org/10.1023/A:1018738019346
https://doi.org/10.1111/1467-839X.00042
https://doi.org/10.1007/bf00992959
https://doi.org/10.1007/bf00992959
https://doi.org/10.1007/BF02294825
https://doi.org/10.1037/0033-2909.112.2.179
https://doi.org/10.1080/026999300378888
https://doi.org/10.1177/0146167202286003
https://doi.org/10.1080/00335637409383219
https://doi.org/10.1177/0022022102033001004


Krieg and Xu 10.3389/fpsyg.2023.1132918

Frontiers in Psychology 16 frontiersin.org

Norasakkunkit, V., and Kalick, S. M. (2009). Experimentally detecting how cultural 
differences on social anxiety measures misrepresent cultural differences in emotional 
well-being. J. Happiness Stud. 10, 313–327. doi: 10.1007/s10902-007-9082-1

Norasakkunkit, V., Kitayama, S., and Uchida, Y. (2012). Social anxiety and holistic 
cognition: self-focused social anxiety in the United States and other-focused social 
anxiety in Japan. J. Cross-Cult. Psychol. 43, 742–757. doi: 10.1177/002202211140 
5658

Norasakkunkit, V., and Uchida, Y. (2011). Psychological consequences of 
postindustrial anomie on self and motivation among Japanese youth. J. Soc. Issues 67, 
774–786. doi: 10.1111/j.1540-4560.2011.01727.x

Ogihara, Y. (2017). Temporal changes in individualism and their ramification in Japan: 
rising individualism and conflicts with persisting collectivism. Front. Psychol. 8:695. doi: 
10.3389/fpsyg.2017.00695

Okazaki, S. (1997). Sources of ethnic differences between Asian American and white 
American college students on measures of depression and social anxiety. J. Abnorm. 
Psychol. 106, 52–60. doi: 10.1037/0021-843x.106.1.52

Ozawa, K., Crosby, M., and Crosby, F. (1996). Individualism and resistance to 
affirmative action: a comparison of Japanese and American samples. J. Appl. Soc. Psychol. 
26, 1138–1152. doi: 10.1111/j.1559-1816.1996.tb02289.x

Peters, L., Sunderland, M., Andrews, G., Rapee, R. M., and Mattick, R. P. (2011). 
Development of a short form social interaction anxiety (SIAS) and social phobia scale 
(SPS) using nonparametric item response theory: the SIAS-6 and the SPS-6. Psychol. 
Assess. 24, 66–76. doi: 10.1037/a0024544

Pettit, J. W., Bechor, M., Rey, Y., Vasey, M. W., Abend, R., Pine, D. S., et al. (2020). A 
randomized controlled trial of attention Bias modification treatment in youth with 
treatment-resistant anxiety disorders. J. Am. Acad. Child Adolesc. Psychiatry 59, 157–165. 
doi: 10.1016/j.jaac.2019.02.018

Posner, M. I., Snyder, C. R., and Davidson, B. J. (1980). Attention and the detection of 
signals. J. Exp. Psychol. Gen. 109, 160–174. doi: 10.1037/0096-3445.109.2.160

Rosseel, Y. (2012). Lavaan: An R package for structural equation modeling. J. Stat. 
Softw. 48, 1–36. doi: 10.18637/jss.v048.i02

Sato, T., and Cameron, J. E. (1999). The relationship between collective self-esteem 
and self-construal in Japan and Canada. J. Soc. Psychol. 139, 426–435. doi: 
10.1080/00224549909598402

Schmukle, S. C. (2005). Unreliability of the dot probe task. Eur. J. Personal. 19, 
595–605. doi: 10.1002/per.554

Shimmer Sensing (2013). Shimmer GSR + User Guide. Available at: https://shimmersensing.
com/wp-content/docs/support/documentation/GSR_User_Guide_rev1.13.pdf

Shimmer Sensing. (2014). Shimmer GSR+ Model Technical Specifications. Available 
at: http://www.shimmersensing.com/images/uploads/docs/GSR_Spec_Sheet_2.pdf

Singelis, T. M. (1994). The measurement of independent and interdependent self-
construals. Personal. Soc. Psychol. Bull. 20, 580–591. doi: 10.1177/0146167294205014

Singer, N., Eapen, M., Grillon, C., Ungerleider, L. G., and Hendler, T. (2012). Through 
the eyes of anxiety: dissecting threat bias via emotional-binocular rivalry. Emotion 12, 
960–969. doi: 10.1037/a0027070

Smári, J., Pétursdóttir, G., and Porsteinsdóttir, V. (2001). Social anxiety and depression 
in adolescents in relation to perceived competence and situational appraisal. J. Adolesc. 
24, 199–207. doi: 10.1006/jado.2000.0338

Staugaard, S. R. (2009). Reliability of two versions of the dot-probe task using 
photographic faces. Psychol. Sci. Q. 51, 339–350.

Suess, F., Rabovsky, M., and Rahman, R. A. (2013). Perceiving emotions in neutral 
faces: expression processing is biased by affective person knowledge. Soc. Cogn. Affect. 
Neurosci. 10, 531–536. doi: 10.1093/scan/nsu088

Vandenberg, R. J., and Lance, C. E. (2000). A review and synthesis of the measurement 
invariance literature: suggestions, practices, and recommendations for organizational 
research. Organ. Res. Methods 3, 4–70. doi: 10.1177/109442810031002

Williams, J. M. G., Watts, F. N., MacLeod, C., and Mathews, A. (1997). Cognitive 
psychology and emotional disorders (2nd). Chichester, England: Wiley.

Wong, Q. J. J., and Rapee, R. M. (2016). The aetiology and maintenance of social 
anxiety disorder: a synthesis of complimentary theoretical models and formulation 
of a new integrated model. J. Affect. Disord. 203, 84–100. doi: 10.1016/j.
jad.2016.05.069

Woody, S. R., Miao, S., and Kellman-McFarlane, K. (2015). Cultural differences in 
social anxiety: a Meta-analysis of Asian and European heritage samples. Asian Am. J. 
Psychol. 6, 47–55. doi: 10.1037/a0036548

Woud, M. L., and Becker, E. S. (2014). Editorial for the special issue on cognitive bias 
modification techniques: An introduction to a time traveller’s tale. Cogn. Ther. Res. 38, 
83–88. doi: 10.1007/s10608-014-9605-0

Yuki, M., and Schug, J. (2012). “Relational mobility: a socioecological approach to 
personal relationships” in Relationship science: Integrating evolutionary, neuroscience, 
and sociocultural approaches. eds. O. E. Gillath, G. E. Adams and A. E. Kunkel 
(Washington D.C.: American Psychological Association), 137–151.

https://doi.org/10.3389/fpsyg.2023.1132918
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s10902-007-9082-1
https://doi.org/10.1177/0022022111405658
https://doi.org/10.1177/0022022111405658
https://doi.org/10.1111/j.1540-4560.2011.01727.x
https://doi.org/10.3389/fpsyg.2017.00695
https://doi.org/10.1037/0021-843x.106.1.52
https://doi.org/10.1111/j.1559-1816.1996.tb02289.x
https://doi.org/10.1037/a0024544
https://doi.org/10.1016/j.jaac.2019.02.018
https://doi.org/10.1037/0096-3445.109.2.160
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.1080/00224549909598402
https://doi.org/10.1002/per.554
https://shimmersensing.com/wp-content/docs/support/documentation/GSR_User_Guide_rev1.13.pdf
https://shimmersensing.com/wp-content/docs/support/documentation/GSR_User_Guide_rev1.13.pdf
http://www.shimmersensing.com/images/uploads/docs/GSR_Spec_Sheet_2.pdf
https://doi.org/10.1177/0146167294205014
https://doi.org/10.1037/a0027070
https://doi.org/10.1006/jado.2000.0338
https://doi.org/10.1093/scan/nsu088
https://doi.org/10.1177/109442810031002
https://doi.org/10.1016/j.jad.2016.05.069
https://doi.org/10.1016/j.jad.2016.05.069
https://doi.org/10.1037/a0036548
https://doi.org/10.1007/s10608-014-9605-0

	“Unpacking” cultural differences in social anxiety between Japanese and European Americans: the roles of threat appraisal and attentional bias
	Introduction
	Cultural group differences in social anxiety between individuals of east Asian (AH) and European heritage (EH)
	Explaining cultural group differences in social anxiety: the self-construal theory
	Self-construals and threat bias
	Attentional bias toward social threat
	The Japanese cultural context
	The current studies

	Study 1
	Study 1 method
	Study 1 procedure
	Study 1 measures
	Social anxiety
	Self-construal
	Threat appraisal
	Study 1 analytic plan
	Study 1 results
	Cultural group differences in social anxiety, self-construals, and threat appraisal
	Cultural group differences in independent self-construal and threat appraisal in relation to cultural group differences in social anxiety
	Independent self-construal as the mediator in explaining cultural group differences in threat appraisal
	Cultural group differences in independent self-construal and threat appraisal in relation to cultural group differences in social anxiety
	Study 1 discussion

	Study 2
	Study 2 method
	Study 2 procedure
	Study 2 Measures
	Social anxiety before and after ABMT
	Self-construal
	Attentional bias before and after ABMT
	Attention Bias modification training (ABMT)
	Galvanized skin reactivity (GSR) changes during the preparation relative to resting phase
	Behavioral observations of speech anxiety
	Study 2 results
	Cultural group differences in self-reported social anxiety and attentional bias before ABMT
	Cultural group differences in post-ABMT attentional Bias
	Cultural group differences in post-ABMT social anxiety
	Cultural group differences in GSR changes when preparing for the speech task and anxious behavior during the speech task after the ABMT
	Study 2 discussion

	General discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

