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Abstract
This cross-cultural study examined Koreans’ and Americans’ explicit stigma and implicit biases toward autism to examine 
potential mechanisms underlying recent evidence for heightened explicit autism stigma in South Korea relative to the 
United States. This evidence is somewhat at odds with other evidence that individuals living in collectivistic cultures 
such as South Korea may be more prone to present themselves favorably than those living in relatively individualistic 
cultures such as the United States. A total 224 American and 536 Korean non-autistic adult participants completed 
an online survey. Implicit biases were measured using the implicit association test. Koreans reported greater explicit 
stigma and exhibited more implicit biases toward autism than Americans. Explicit stigma was not correlated with implicit 
biases in either country. Less autism knowledge and pleasant contact with autistic people predicted greater explicit 
stigma among both Koreans and Americans. Less frequent contact and heightened assimilation ideology toward ethnic 
minorities predicted greater stigma only among Koreans. The variance in implicit biases explained by predictors was 
small, emphasizing the need for follow-up research investigating predictors of implicit biases. Informing Koreans about 
the shortcomings of assimilationist approaches and fostering an appreciation of the plurality of cultures may reduce 
stigma toward autistic individuals in South Korea.

Lay abstract
How people report their feelings about autism may be different from how they actually think about autism because 
some people may not want to reveal their true feelings. People who value the group’s goal tend to present themselves 
as more socially acceptable than people who value one person’s interests. We studied how people in South Korea and 
the United States report their feelings about autism and think about autism. Koreans tend to value the group’s goals. 
Americans tend to prefer one person’s goals. Koreans reported that they wanted more space from autistic people than 
Americans did. Koreans were more likely to think about autism with negative words (and think more negatively about 
autism). How Koreans and Americans report their feelings about autism was not related to their thoughts about autism. 
People who knew about autism and liked meeting with autistic people wanted to get closer to autistic people in South 
Korea and the US, Koreans who had met autistic people and thought that people who newly came to Korea from abroad 
should be more like Koreans did not want to get very close to autistic people. This could be because very few foreign 
people live in South Korea compared to the United States. Teaching Koreans that all cultures have values and should be 
appreciated will help them like autistic people more.
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Stigma—defined as labeling, stereotyping, distinguish-
ing us and them, and discriminating (Goffman, 1963; 
Link & Phelan, 2001) against autistic individuals—var-
ies across cultures (Gillespie-Lynch et  al., 2019; S. Y. 
Kim et al., 2022; Obeid et al., 2015; Someki et al., 2019). 
Recent research suggests that public (i.e. non-autistic 
individuals’) stigma toward both the label “autism” and 
unlabeled autistic characteristics is heightened in South 
Korea relative to the United States (S. Y. Kim et  al., 
2022; S. Y. Kim & Gillespie-Lynch et al., 2022). Public 
stigma, often measured as desired social distance from 
an autistic individual, is also heightened in Japan, 
Malaysia, and Lebanon compared to that in the United 
States or the United Kingdom (de Vries et al., 2020; S. Y. 
Kim et al., 2022; Obeid et al., 2015; Someki et al., 2019). 
This cross-cultural pattern could be interpreted as evi-
dence that autism stigma is elevated in cultures that are 
relatively more collectivistic (i.e. prioritizing group har-
mony over individual pursuits) than it is in individualis-
tic cultures (i.e. prioritizing individual goals and 
independence).

However, individual-level rater characteristics may influ-
ence autism stigma more than nationality (Gillespie-Lynch 
et al., 2019; S. Y. Kim & Gillespie-Lynch et al., 2022). On an 
individual level, vertical individualism (valuing individual 
efforts to dominate hierarchies) has been positively associ-
ated with stigma toward autistic people while horizontal col-
lectivism (valuing collaboration with one’s ingroup) has 
been negatively associated with stigma (Gillespie-Lynch 
et al., 2019). Vertical individualism and horizontal collectiv-
ism are also associated with social dominance orientation 
(SDO), or preferring inequalities favoring some social 
groups over others (Pratto et  al., 1994; Strunk & Chang, 
1999). People with high levels of SDO tend to express 
heightened stigma toward many types of marginalized peo-
ple, including autistic people (Waisman et al., 2022), people 
with schizophrenia (Lampropoulos & Apostolidis, 2018), 
gender minorities (Puckett et al., 2020), and racial and ethnic 
outgroups (Kteily et al., 2011). According to the dual-process 
model, SDO is specifically associated with forms of discrim-
ination that serve to keep oppressed people down (Pratto 
et al., 1994). Another function of discrimination is to enforce 
social norms (Phelan et al., 2008). Recent research suggested 
that stigma toward autistic people may particularly serve a 
social norm enforcing function in South Korea (S. Y. Kim 
et  al., 2022). In this study, we examined explicit public 
stigma and implicit biases toward autism in South Korea and 
the United States to better understand if explicit stigma and 
implicit biases have similar or different functions across cul-
tural contexts.

Understanding the cultural context: 
South Korea

South Korea is an ethnically, culturally, and racially homo-
geneous country with relatively high cultural tightness, or 

beliefs about the extent to which social norms are strictly 
enforced in one’s culture (Gelfand et al., 2011; S. Y. Kim 
et al., 2022; Kim-Rupnow, 2005). High cultural tightness 
and homogeneity may contribute to heightened stigma 
toward autistic individuals, who sometimes exhibit behav-
iors that violate social norms. Indeed, early qualitative 
research conducted solely in South Korea revealed that 
parents reported, and often themselves expressed, high 
levels of stigma toward autistic people (Grinker & Cho, 
2013). Initial speculations that high levels of stigma could 
contribute to underdiagnosis of autism in South Korea 
were supported by a prevalence study, which revealed that 
many previously undiagnosed young people in South 
Korea were autistic (Y. S. Kim et al., 2011). In fact, this 
study reported autism prevalence rates in South Korea that 
were higher than had thus far been documented anywhere 
else in the world. Although subsequent research identified 
methodological issues with these prevalence estimates 
(Pantelis & Kennedy, 2016), under-identification of autism 
in South Korea is not surprising when one considers that 
autism was first separated from emotional and behavioral 
disorders to become an independent disability category 
eligible for special education in South Korea in 2007 (Acts 
on Special Education for Persons with Disabilities, 2007). 
Limited public understanding of autism may be contribut-
ing to heightened autism stigma in South Korea. Indeed, 
previous studies have shown that Koreans have less accu-
rate knowledge about autism than Americans (S. Y. Kim 
et  al., 2022; S. Y. Kim & Gillespie-Lynch et  al., 2022). 
Less autism knowledge is often associated with height-
ened stigma toward autistic people (Gillespie-Lynch et al., 
2019; S. Y. Kim et al., 2022).

While more autism knowledge has been associated with 
lower autism stigma across many cultural contexts, other 
constructs may only be associated with autism stigma in 
specific cultural contexts. For example, S. Y. Kim et  al. 
(2022) found that cultural tightness was associated with 
autism stigma in South Korea but not in the United States. 
In contrast, outgroup derogation (or expression of disfavor 
toward outgroup members)—when measured in a minimal 
group paradigm during which participants are asked to 
evaluate outgroup members of arbitrarily defined, 
researcher-created social groups—was associated with 
autism stigma in the United States but not in South Korea. 
This finding contradicted the common belief that individu-
als from more collectivistic cultures tend to show more 
intergroup bias (a tendency to evaluate ingroup members 
more positively than outgroup members) than those from 
individualistic cultures (Yamagishi et al., 1998). However, 
Fischer and Derham (2016) suggested that collectivistic 
people exhibit bias only toward stable ingroups, not arbi-
trarily defined groups.

Stable ingroups may be particularly salient in highly 
homogeneous cultures like South Korea. Although slowly 
increasing, the percentage of multicultural individuals (i.e. 
immigrants and individuals who have acquired a Korean 
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nationality through naturalization or marriage) in South 
Korea was 2.18% in 2020 (Statistics Korea, 2020). Until 
2007, Korean social studies textbooks explicitly empha-
sized that Korea is a monolithic society with one language, 
culture, history, and ethnicity (Choi, 2010; Kim, 2015). 
Beginning in mid-2005, with an increase in the multicul-
tural population, acceptance of international norms of 
appreciating multiculturalism, and adoption of statewide 
multicultural policies, Korea has begun transitioning 
toward a multicultural society (Choi, 2010; Kim, 2015). 
However, several researchers contend that current Korean 
culture and multicultural policies still maintain an assimi-
lationist top-down approach and overlook minorities’ 
identities, cultures, and languages (Hong, 2010; Walton, 
2018a, 2018b).

This tendency to impose majority group values on 
minority groups may reduce South Koreans’ responsive-
ness to destigmatizing counter-narratives about autism, 
such as those put forth by the neurodiversity movement. 
The neurodiversity movement views autism and other neu-
rological differences as natural and valuable aspects of 
human diversity and condemns efforts to “fix” autistic 
individuals by teaching them to conform to neurotypical 
social norms (Kapp et al., 2013). By reframing stigmatiz-
ing misconceptions about autism and recognizing autism 
as a core aspect of individuals’ identities (Grinker, 2020), 
the neurodiversity movement may be reducing public 
autism stigma (S. Y. Kim & Gillespie-Lynch et al., 2022). 
However, some responses to autism in South Korea sug-
gest that the neurodiversity movement’s reframing of 
autism as a permanent and valuable aspect of personhood 
may not be well received in some Korean cultural con-
texts. For instance, Korean parents of autistic children may 
often reject an autism diagnosis for their child due to view-
ing the “autism” label as both permanent and stigmatizing 
(e.g. limiting the educational opportunities of autistic chil-
dren and the marriageability of relatives; Grinker & Cho, 
2013). Historically, autism has frequently been misdiag-
nosed as reactive attachment disorder in South Korea 
(Kang-Yi et al., 2013), which may also reflect a desire to 
view autism as transient. Consistent with wariness of the 
neurodiversity movement’s reframing of autism as an 
enduring aspect of a person’s identity, Koreans reported 
lower awareness of and agreement with the neurodiversity 
movement than Americans in a recent study (S. Y. Kim & 
Gillespie-Lynch et  al., 2022). The neurodiversity move-
ment is a relatively new concept in South Korea, and to 
date, there is only one study (S. Y. Kim & Gillespie-Lynch 
et  al., 2022) that specifically examined Koreans’  
attitudes about the neurodiversity movement.

In this study, we explored potential associations between 
cultural tightness, perceived community norms imposed on 
autistic people, intergroup ideologies (i.e. beliefs about 
intergroup relations; Whitley & Webster, 2019), and autism 

stigma. We studied assimilation and multiculturalism as 
measures of intergroup ideologies in this study. An assimi-
lationist approach holds that minority cultures should be 
replaced with majority cultures and norms based on the 
assumption that society should be culturally homogeneous 
(Guimond et  al., 2014; Rosenthal & Levy, 2010). 
Assimilation may index prejudice because it prioritizes the 
majority over minority cultures (Guimond et  al., 2014). 
Contrastingly, a multicultural ideology highlights the 
importance of acknowledging, appreciating, and maintain-
ing intergroup differences (Rosenthal & Levy, 2010). A 
multiculturalist perspective mitigates biases toward minor-
ity groups because it encourages majority cultures to 
embrace minority cultures (Whitley & Webster, 2019).

The relatively small multicultural population, height-
ened cultural tightness, and limited discussions about mul-
ticulturalism may contribute to South Korea’s relatively 
strong assimilationist and weak multiculturalist norms. 
Guimond et  al. (2014) contend that assimilationist and 
multiculturalist ideologies can co-exist and may simulta-
neously be influenced over time by social and political 
policies. These two types of multicultural intergroup ide-
ologies (i.e. strong assimilationist and weak multicultural-
ist ideologies), which refer to how individuals perceive 
minority cultures/norms, may contribute to heightened 
explicit stigma toward autistic individuals who often 
exhibit behaviors that diverge from dominant social norms. 
Indeed, Obeid et al. (2021) found that stigma toward autis-
tic individuals was weakly associated with racial prejudice 
in the United States.

Examining explicit stigma and implicit 
biases toward autism cross-culturally

Thus far, evidence of heightened public stigma in South 
Korea relative to the United States has been based on indi-
viduals’ self-reports, which may be influenced by social 
desirability bias (i.e. wanting to appear more sensitive and 
socially favorable; Dalton & Ortegren, 2011). Given that 
self-reports may underestimate explicit stigma (Dickter 
et al., 2020; Hinshaw & Stier, 2008), an increasing number 
of researchers are investigating implicit biases (i.e. evalu-
ations that occur outside of conscious control and aware-
ness; Greenwald & Banaji, 1995) toward autism. Implicit 
bias is often measured using the implicit association test 
(IAT; Greenwald et  al., 1998), a computer-based binary 
classification task. The IAT gauges the speed with which 
participants associate cognitive concepts (e.g. autism 
labels) with pleasant and unpleasant attributes. Faster reac-
tion times suggest a stronger implicit association between 
a concept and an attribute.

A review of research examining associations between 
implicit and explicit biases toward a range of disabilities 
revealed inconsistent patterns; six studies revealed small 
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correlations between implicit and explicit measures and five 
studies revealed no associations (Wilson & Scior, 2014). In 
the autism literature specifically, similarly inconsistent 
results have emerged; some studies have reported signifi-
cant associations between implicit and explicit biases 
(Gillespie-Lynch et  al., 2022; Lipson et  al., 2020), while 
others have not (Jones et  al., 2021; Obeid et  al., 2021). 
Researchers generally agree that implicit and explicit atti-
tudes operate under different mechanisms (Dickter et  al., 
2020; Dovidio et  al., 1997). For instance, implicit biases, 
but not explicit attitudes, have been shown to predict some 
spontaneous nonverbal behaviors (e.g. eye contact or lean-
ing forward) toward an autistic individual (Lipson et  al., 
2020). While participation in autism trainings has often 
been associated with reduced explicit stigma, implicit biases 
often do not change with training (Bast et al., 2020; Dickter 
et al., 2021; Jones et al., 2021). To the best of our knowl-
edge, only one study thus far has demonstrated significant 
improvements in implicit biases following training 
(Gillespie-Lynch et al., 2022).

Associations between implicit and explicit biases may 
also differ across cultures because culture impacts social 
desirability tendencies (Bernardi, 2006; Crowne & Marlow, 
1964). Individuals living in collectivistic cultures may be 
more prone to social desirability to present themselves 
favorably and maintain good interpersonal relationships 
with others (Kim & Kim, 2016; Lalwani et al., 2006). Ryan 
et al. (2021) reported that compared to Europeans, individ-
uals from Confucian and collectivistic Asian countries (e.g. 
Korea, Japan) exhibited stronger social desirability tenden-
cies when personality traits related to sensitivity and coop-
erativeness were in question. Relatedly, Korean and 
Japanese participants in the study by Kim & Kim (2016) 
were more likely to overreport their intentions to partici-
pate in public services compared to participants from indi-
vidualistic countries (i.e. the United States, the Netherlands). 
This suggests that heightened social desirability tendencies 
among Koreans may reduce associations between explicit 
and implicit biases among Koreans in particular (because 
heightened social desirability bias would alter how explicit, 
but presumably not implicit, biases are expressed). If social 
desirability biases are heightened in South Korea, a clear 
understanding of stigma toward autistic people in South 
Korea may only be attainable with measures that are 
designed to bypass such tendencies, such as the IAT, which 
is less vulnerable to deliberate control of responses than 
explicit responses. Nevertheless, to our knowledge, no 
studies have examined implicit biases toward autism 
among Koreans.

The current study

This study extends upon previous cross-cultural compari-
sons between South Korea and the United States by 

examining implicit biases toward autism in South Korea 
and identifying additional variables that may explain why 
autism stigma is heightened in South Korea relative to the 
United States. Specifically, we aimed to address the fol-
lowing research questions (RQs):

RQ1. Are there cross-cultural differences in implicit 
biases and explicit attitudes toward autism?

As in past research (S. Y. Kim et al., 2022), we expected 
Koreans to report more explicit stigma toward autism than 
Americans. In addition, we expected Koreans to exhibit 
more negative implicit biases toward autism than 
Americans.

RQ2. Does the strength of the association between 
implicit biases and explicit stigma differ depending on 
the country?

We hypothesized that the association between implicit 
biases and explicit stigma toward autism would be stronger 
among Americans than Koreans. Despite inconsistent find-
ings concerning associations between explicit and implicit 
biases (e.g. Gillespie-Lynch et al., 2022; Obeid et al., 2021; 
Wilson & Scior, 2014), we hypothesized that implicit biases 
would be correlated with explicit stigma, at least among 
Americans, in line with the theoretical framework in the 
broader social psychology literature that considers explicit 
and implicit attitudes distinct, but related, constructs as 
well as meta-analytic evidence that explicit and implicit 
biases tend to be associated with one another when they 
assess related constructs (e.g. both focus on affective 
responses; Hofmann et al., 2005; Nosek & Smyth, 2007). 
Koreans, who are living in a relatively collectivistic cul-
ture, may be more strongly influenced by social desirability 
bias (Kim-Rupnow, 2005; Lalwani et al., 2006) and under-
report their desired social distance from autistic individu-
als, resulting in a weaker association with implicit bias 
when compared to the association among Americans.

RQ3. What participant variables predict explicit autism 
stigma?

As in past research (Gillespie-Lynch et al., 2015, 2019; S. 
Y. Kim et al., 2022; Obeid et al., 2015), we expected that 
being female, having more autism knowledge, more pleas-
ant and frequent contact with autism, and less national 
expectations for autistic individuals to conform to societal 
norms will be associated with weaker explicit stigma. We 
also hypothesized that heightened outgroup derogation, 
SDO, assimilation, and multiculturalism would be associ-
ated with stronger explicit stigma toward autism. We 
expected that higher cultural tightness would be associated 
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with explicit stigma among Koreans, but not Americans, as 
demonstrated in previous studies (S. Y. Kim et al., 2022). 
Finally, we hypothesized that more self-esteem would be 
associated with heightened autism stigma among Koreans, 
but not Americans. Having low self-esteem increases the 
likelihood that individuals will derogate members of mar-
ginalized groups because negative evaluations of others 
may serve to maintain one’s self-image (Fein & Spencer, 
1997). The association between self-esteem and stigma 
toward other groups may be intertwined with cultural val-
ues. Individuals from more interdependent cultures such as 
South Korea may more often define themselves in relation 
to others (Carpenter, 2000). Therefore, self-esteem may be 
more strongly associated with autism stigma in Korea than 
in the United States.

We did not have an RQ and corresponding hypothesis 
concerning predictors of implicit biases because of the 
lack of previous studies as most studies have investigated 
the aforementioned variables in relation to explicit, but not 
implicit, attitudes (Gillespie-Lynch et al., 2015, 2019; S. Y. 
Kim et al., 2022; Obeid et al., 2015).

Method

Participants

A total of 609 American and 726 Korean adult participants 
(>18 years of age) recruited via Amazon Mechanical Turk 
(MTurk) and dataSpring, an online survey panel recruit-
ment platform similar to MTurk, respectively, participated 
in the study for compensation. Of these, 30 American and 
85 Korean participants, who indicated that they were using 
a smartphone, tablet, or device other than a computer and 
were not in a distraction-free environment, were asked to 
return to the survey once they were on a computer and in a 
distraction-free environment because the survey included 
the online IAT. Among participants who completed the 
survey, 67 American and 102 Korean participants, who 
failed any of the two attention check items (please mark 
strongly agree for this item; Buchanan & Scofield, 2018), 
and 50 American participants who completed the survey 
twice, as indicated by a duplicate IP address, were elimi-
nated from the analyses.

We asked two questions about the diagnostic status of 
participants (“What relationships to autism have you expe-
rienced?,” “Are you autistic?”), and 155 Americans and 3 
Koreans, who responded that they were autistic to only 
one of the questions (e.g. indicating that they have autism 
to the former question asking about the relationship to 
autism but answered that they do not have autism or self-
identify as autistic to the latter question) were excluded 
from the analysis. Finally, 83 Americans, who self-identi-
fied as autistic in both diagnostic status questions were 
eliminated from the analysis regardless of their formal 
diagnostic status. The results including participants who 

self-identified as autistic are reported in footnotes, and the 
characteristics of participants who self-identified as autis-
tic are presented in Supplementary Table S1. The final 
sample included a total of 224 American and 536 Korean 
participants. Table 1 presents the characteristics of the 
final sample of respondents who were included in the 
analyses.1

Procedures

After signing the online consent form, participants com-
pleted a Qualtrics online survey including social distance 
scale, IAT, participatory autism knowledge-measure 
(PAK-M), items assessing the pleasantness and quantity of 
previous contact with autistic individuals, relationships to 
autism, cultural tightness, SDO, social desirability, multi-
cultural intergroup ideologies, outgroup derogation, per-
ceived beliefs about normalization in one’s country, 
self-esteem, and demographics, in the order mentioned 
above. All items that had not been used in previous studies 
(i.e. stimulus words of the IAT and instruments measuring 
multicultural intergroup ideologies, national expectations 
for autistic people to conform, and outgroup derogation) 
were first translated from English to Korean by SYK and 
back-translated into English by JEC. Revisions to the 
Korean version of the items were made as necessary via 
consensus. The two authors involved in the translation 
were fluent in both English and Korean. The study proce-
dures including the informed consent were approved by 
Yonsei University Institutional Review Board office 
(IRB#: 7001988-202110-HR-1372-03).

Measures

Supplementary Materials present the full list of items used 
in this study. See Supplementary Table S2 for Cronbach’s 
alpha of each instrument for the combined sample and by 
country.

Explicit social distance scale.  A social distance scale 
(Gillespie-Lynch et  al., 2019), adapted from Bogardus 
(1933), was used to measure explicit autism stigma. The 
scale measures willingness to engage with an autistic per-
son at varying levels of intimacy and has been widely used 
in previous cross-cultural studies examining stigma toward 
autistic people (Gillespie-Lynch et al., 2019, 2022; S. Y. 
Kim et al., 2022; Obeid et al., 2015, 2021). The version of 
the social distance scale used in S. Y. Kim et al. (2022) was 
used in this study. Participants responded to eight items on 
a 5-point Likert-type scale ranging from 1 (“strongly 
agree”) to 5 (“strongly disagree”), with higher mean scores 
indicating heightened stigma toward autism.

Implicit attitudes toward autism (IAT).  We used a single-cat-
egory IAT, a type of IAT that prior research has shown can 
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have satisfactory reliability and validity (Karpinski & 
Steinman, 2006), to measure participants’ implicit biases 
toward autism. The IAT, constructed on the Qualtrics plat-
form (Carpenter et al., 2019), assessed how quickly par-
ticipants associated the category, autism, with positive or 
negative attributes. Participants were asked to sort the 
stimulus words into three categories (autism, good, and 
bad), which were displayed at the top right and left corners 
of the screen, by pressing one of the two keys on a key-
board (i.e. either “i” or “e”) when the stimulus word was 
presented at the center of the screen. After the stimulus 
words were translated by SYK and JEC, two doctoral-
level autism researchers who are fluent in both Korean and 
English reviewed the translation and confirmed that the 

stimulus words held similar meanings and salience across 
Korean and English.

Reaction time was recorded in milliseconds. The IAT 
used in this study consisted of four blocks; each test block 
was preceded by a practice block. In the first two blocks, 
the category, autism, was paired with a positive attribute, 
Good (i.e. “Good or Autism” on the left vs “Bad” on the 
right), and the category, autism, was paired with a negative 
attribute, Bad (i.e. “Good” on the left vs “Autism or Bad” 
on the right) in the latter two blocks. The stimulus words 
used in the IAT measuring implicit biases toward autism in 
Gillespie-Lynch et al. (2022) were also used in this study, 
and a professor specializing in Special Education in South 
Korea confirmed the face validity of stimulus words in 

Table 1.  Participant characteristics.

Demographic variable Mean (SD) Cohen’s d p valuesa

United States
(n = 224)

South Korea
(n = 536)

Age [range] 36.95 (10.03) [19, 64] 43.28 (10.56) [19, 69] 0.61 <0.001
Proportion of male 0.48 0.50 0.04 0.62
Explicit stigma 2.30 (0.67) 3.42 (0.70) 1.61 <0.001
Implicit stigma −0.10 (0.31) −0.34 (0.34) 0.72 <0.001
Autism knowledge 3.46 (0.36) 3.34 (0.22) 0.45 <0.001
Pleasantness of contact 5.08 (1.62) 2.39 (1.98) 1.43 <0.001
Time 2.86 (0.95) 1.35 (0.65) 2.01 <0.001
Cultural tightness 4.35 (0.78) 4.66 (0.62) 0.47 <0.001
Social dominance orientation 2.47 (0.77) 1.98 (0.62) 0.73 <0.001
Assimilation 4.67 (1.14) 4.59 (1.04) 0.08 0.349
Multiculturalism 4.78 (1.04) 4.32 (1.00) 0.45 <0.001
Outgroup derogation 3.39 (1.66) 2.48 (0.98) 0.74 <0.001
Perceived beliefs about normalization in one’s country 3.53 (0.80) 3.66 (0.67) 0.77 0.027
Social desirability 1.71 (0.23) 1.61 (0.21) 0.45 <0.001
Self-esteem 2.90 (0.49) 2.84 (0.48) 0.12 0.135
  n (%)  
Ethnicity—Americanb

  White/Caucasian 190 (84.82) N/A N/A
  African American 11 (4.91) N/A N/A
  Hispanic 3 (1.33) N/A N/A
  Asian 10 (4.46) N/A N/A
  Native American 6 (2.68) N/A N/A
  Other 4 (1.78) N/A N/A
Ethnicity—Koreanb

  Korean N/A 536 (100.0) N/A
  Multi-cultural N/A 0 (0) N/A
Educationc 3.21 (0.63) 2.69 (0.85) 1.49 <0.001
  Secondary school 8 (3.57) 74 (13. 81) N/A
  Vocational/Trade/Technical School 2 (0.89) 78 (14.55) N/A
  College 148 (66.07) 324 (60.45) N/A
  Advanced (Masters, Doctoral) 66 (29.46) 60 (11.19) N/A

SD: standard deviation; N/A: not applicable.
aThe p values calculated from t tests comparing the United States and South Korea.
bEthnicity variable was not mutually exclusive.
cLess than high school 1, received high school diploma/GED 2, Vocational/Trade/Technical school/Some college 3, Bachelor’s Degree 4, Advanced 
Degree (Masters, Doctoral) 5.
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Korean contexts. The categories and stimulus words used 
in the study are summarized in Table 2.

We piloted two versions of the IAT, one with a total of 
144 test trials and the other with 72 test trials, with a small 
sample of Korean and American undergraduate students. 
Students from both countries reported high levels of 
fatigue and reduced attention in the longer version. We 
thus used the Brief version (Sriram & Greenwald, 2009), 
consisting of 36 trials in each of two test blocks and 24 tri-
als in each of two practice blocks, in this study.

Participatory autism knowledge measure.  Adapted from a 
13-item instrument by Stone (1987), this 29-item meas-
ure assessed participants’ knowledge about autism 
(Gillespie-Lynch et  al., 2019; S. Y. Kim et  al., 2022). 
The version used in this study was developed via col-
laboration with autistic students and asked participants 
to rate true-or-false statements on a 5-point Likert-type 
scale ranging from 1 (“strongly disagree”) to 5 (“strongly 
agree”). A higher score indicated more accurate knowl-
edge about autism.

Due to the low internal consistency of the PAK-M 
among Koreans, we examined the internal consistency of 
the non-reverse-scored (i.e. regular) and reverse-scored 
items. Participants’ different response styles when respond-
ing to regular and reverse-scored items may introduce 
uncontrolled variance that influences the consistency and 
factor structure of instruments (Suárez-Alvarez et  al., 
2018; Vigil-Colet et al., 2020). We separated the items into 
reverse-scored items and regular-scored items and noted 
results in footnotes whenever using the regular-scored or 
reverse-scored versions resulted in different patterns from 
the main analysis results that utilized the full PAK-M 
measure.2

Previous contact with autistic individuals.  We used a single-
item “In the past, my overall experiences with autistic indi-
viduals have been pleasant,” adapted from Gardiner and 
Iarocci (2014) to assess the pleasantness of previous contact 
with autistic individuals. Participants responded on a 7-point 
Likert-type scale ranging from 1 (“strongly disagree”) to 7 
(“strongly agree”), with a higher score indicating more 
pleasant contact. We measured the quantity of previous 

contact, using an item, “How often do you spend time with 
an autistic individual?” (Brown et  al., 1999), rated on a 
5-point Likert-type scale ranging from 1 (“don’t spend 
time”) to 5 (“very often”). In addition, we also asked partici-
pants to indicate their relationship to autism. We further cat-
egorized participants’ relationships to autism into those who 
are a nuclear family member (i.e. parents, children, or sib-
lings) of an autistic person and those who are not.

Cultural tightness.  We used five items from the cultural tight-
ness scale of the study by Gelfand et al. (2011) to measure 
the degree to which social norms within nations are clearly 
defined and enforced. Participants completed five items on 
a 6-point Likert-type scale from 1 (“strongly disagree”) to 6 
(“strongly agree”), and a higher mean score represented 
heightened cultural tightness. Gelfand et al. (2011) reported 
sufficient reliability and validity for their instrument.

SDO scale.  We used an SDO scale (Kteily et al., 2011; 
Pratto et al., 1994; initially translated and adapted into 
Korean by Lee & Yoo, 2018) to measure participants’ 
endorsement of non-egalitarian relationships among dif-
ferent social groups. Participants responded to four items 
on a 5-point Likert-type scale from 1 (“strongly disa-
gree”) to 5 (“strongly agree”). Two items were reverse-
scored, and a higher mean score represented heightened 
SDO.

Multicultural intergroup ideology.  We measured two differ-
ent domains of multicultural intergroup ideologies, assimi-
lation and multiculturalism, each of which was assessed 
using the three-item scales of Guimond et al. (2014), rated 
on a 7-point Likert-type scale ranging from 1 (“strongly 
disagree”) to 7 (“strongly agree”). The assimilation scale 
measured participants’ orientation to reduce cultural and 
ethnic differences and diversity within groups, with a 
higher mean score indicating heightened assimilationist 
beliefs. The multiculturalism scale reflected participants’ 
positive evaluation of cultural and ethnic diversity and 
respect for minority group identities (Guimond et  al., 
2014), with a higher mean score indicating greater appre-
ciation for minority cultures.

Perceived beliefs about normalization in one’s country.  We 
adapted two items from the neurodiversity attitudes 
scale by VanDaalen (2021) to measure the degree to 
which participants believed that people in their nation 
would agree that autistic individuals are expected to con-
form to and follow societal norms. The country refer-
enced in the question matched the country of the 
participants. Participants responded on a 5-point Likert-
type scale ranging from 1 (“strongly disagree”) to 5 
(“strongly agree”), with a higher mean score represent-
ing greater beliefs about normalization in one’s country 

Table 2.  Categories and target terms for IAT experiment.

Category Stimulus words

Good Love, Joy, Pleasure, Peace
Bad Terrible, Angry, Evil, Hate
Autism Dislikes unexpected changes, Repeats 

body movements, Struggles making friends, 
Interprets language literally

IAT: implicit association test.
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(i.e. more expectations for autistic people to follow soci-
etal norms). The Pearson correlation between the two 
items was 0.46 in the combined sample (r = 0.44 and 
0.47 for Americans and Koreans, respectively).

Outgroup derogation.  We adapted five items from the study 
by Crocker et al. (1987) to measure outgroup derogation 
toward people from other countries. Participants answered 
the scale on a 7-point Likert-type scale ranging from 1 
(“very false”) to 7 (“very true”), and a higher mean score 
represents more outgroup derogation.

Self-esteem.  Participants completed Rosenberg’s (1965) 
self-esteem scale, which consists of 10 items on a 4-point 
Likert-type scale (1 “strongly disagree,” 4 “strongly 
agree”). Jang and Shin (2011) translated and validated this 
instrument in Korean. A higher mean score on this scale 
indicated higher self-esteem.

Social desirability.  Five items (e.g. “I am always courte-
ous even to people who are disagreeable”) from 
Marlowe-Crowne social desirability scale–short form 
(MCSDS-SF; Reynolds, 1982) were used to measure 
participants’ social desirability. Participants were asked 
to select either true or false to each item. Cronbach’s 
alpha was low for the version used in this study (α = 0.20, 
0.32, and 0.11 for the combined sample, Americans, and 
Koreans, respectively). We did not include social desir-
ability as a predictor in analyses due to its low internal 
consistency.3

Demographic questionnaire.  Participants were asked to 
indicate their age, gender, education level, race, diagnostic 
status, and how long they had lived in the United States or 
South Korea. Of 760 participants included in the final 
analysis, only 36 participants (4.6%) lived in the country 
other than their country for more than 5 years.4

Analytic approach

Computing IAT scores.  Using the improved D-score algo-
rithm, we computed a difference standardized score (i.e. 
D-score; Greenwald et al., 2003) for each participant. We 
replaced response latencies smaller than 300 ms with 300 
ms, as recommended by Richetin et al. (2015) and in line 
with previous studies using the IAT (e.g. Cadinu & Galdi, 
2012).5 Average reaction times across trials by country 
are presented in Supplementary Table S4. A positive 
D-score indicates more positive implicit biases toward 
autism, while a negative D-score indicates more negative 
implicit biases toward autism. We did not remove any 
outliers during this process since none of the participants 
had a D-score greater than 3.3 (as per recommendations of 
Field, 2016).

Data analysis.  For all analyses, based on the recommenda-
tions of Wasserstein et  al. (2019), we applied an alpha 
level of 0.005 and considered p values between 0.05 and 
0.005 as suggestive to account for the large number of 
analyses conducted. For instruments that included both 
regular and reverse-scored items, we conducted sensitivity 
analyses to see if we get the same results, when only 
including regular items. Except for the findings in relation 
to the PAK-M, including regular-scored items did not 
change the significance patterns of the analyses.

We first conducted exploratory independent t tests by 
country for all variables and computed zero-order correla-
tions in the combined sample and by country. All data analy-
ses were conducted using STATA. To address the first 
research question, we conducted an independent t test com-
paring participants’ social distance scale scores and D-scores 
from IAT by country. To address the second research ques-
tion, Pearson’s r correlations between participants’ social 
distance scale scores and D-scores were computed by coun-
try. Subsequently, we examined whether the strength of the 
associations between social distance scale scores and 
D-scores differ by country, using cortesti function in STATA, 
which tests the equality of two correlation coefficients.

The results of the baseline correlations by country sug-
gested that different sets of variables were associated with 
explicit stigma depending on the country (see Supplementary 
Table S5, S6, and S7 for the correlation matrices in the com-
bined sample, Koreans, and Americans, respectively). 
Furthermore, previous studies comparing explicit autism 
stigma in South Korea and the United States (S. Y. Kim et al., 
2022; S. Y. Kim & Gillespie-Lynch et al., 2022) also suggested 
that variables that account for stigma differed by country. 
Therefore, to address the third research question, we con-
ducted two separate regression analyses by country, and vari-
ables that were suggestively correlated (p < 0.05) with explicit 
stigma in their zero-order correlations in their respective coun-
try were included in each regression model. Because of the 
high correlation (r = 0.43) between two contact quantity varia-
bles (i.e. contact frequency and having an autistic nuclear fam-
ily member), the variable that explained the most variance in 
zero-order regressions predicting explicit stigma was selected 
in the final model if both were correlated with explicit stigma.

We eliminated outliers with studentized residuals 
greater than three from the analyses following the recom-
mendations of Statistical Methods and Data Analytics 
(UCLA Advanced Research Computing Statistical 
Methods and Data Analytics, n.d.). Because standardized 
normal probability (P-P) plots showed slight indications 
from non-normality of residuals in regression models pre-
dicting explicit stigma in each country even after remov-
ing outliers, we conducted robust regression, which 
corrects for minor violations of assumptions such as nor-
mality, heteroscedasticity, or leverage (UCLA Advanced 
Research Computing Statistical Methods and Data 
Analytics, n.d.), for both regression models. We also 
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repeated the same regression procedures in the combined 
sample to examine whether country differences in explicit 
stigma remained significant after accounting for the indi-
vidual characteristics. We entered the country variable 
first before including other individual characteristics vari-
ables. Participants’ gender was not included as a predictor 
in any of the regression models because it was not signifi-
cantly correlated with explicit stigma.

Finally, we conducted a set of exploratory robust regres-
sions predicting implicit biases by country to explore 
whether variables that have been suggested to be associ-
ated with explicit stigma also predict implicit biases 
toward autism. The same analytic procedures taken to 
identify the predictors of explicit stigma were conducted 
for implicit biases. Two separate robust regressions for 
each country were conducted with variables that were sug-
gestively correlated with implicit biases in their respective 
zero-order correlations entered as predictors.

Community involvement

Autistic people were not directly involved in this study. The 
PAK-M used in this study was developed through collabo-
ration with autistic students (Gillespie-Lynch et al., 2022).

Results

Cross-cultural comparison of explicit stigma 
and implicit biases

Exploratory one-sample t tests revealed that explicit stigma 
and implicit biases were both significantly different from 0 
among Koreans (p < 0.001 for both explicit stigma and 
implicit biases) and Americans (p < 0.001 for both explicit 
stigma and implicit biases). As reported in Table 1, inde-
pendent t tests revealed that Koreans reported greater 
explicit stigma (M = 3.42, SD = 0.70) and exhibited more 
negative implicit biases (M = −0.34, SD = 0.34) toward 
autism than Americans (explicit stigma M = 2.30, SD = 0.67; 
implicit biases M = −0.10, SD = 0.31; both p < 0.001).

In addition, exploratory t tests showed that Koreans 
reported significantly less knowledge about autism, less 
frequent and pleasant contact with autistic people, less 
SDO, less appreciation for multiculturalism, and less out-
group derogation than Americans (all p < 0.001). Koreans 
also suggestively reported more expectations for autistic 
people to follow societal norms in their country (p = 0.03). 
Participants’ assimilation ideology and self-esteem levels 
did not differ depending on their country (p = 0.35 and 
0.14, respectively).

Correlation between explicit stigma and implicit 
biases

Explicit stigma was not correlated with implicit biases in 
either country (Korea: r < 0.001, p = 1.00, United States: 

r = 0.02, p = 0.72).6 Comparison of the correlation coeffi-
cients revealed that the strength of the associations between 
implicit biases and explicit stigma did not differ by coun-
try (z = −0.24, p = 0.81).7

Variables predicting stigma

The results from the regression models predicting explicit 
stigma in the United States and South Korea and in the 
combined sample are presented in Table 3. The regression 
model predicting explicit stigma in the combined sample 
predicted 52% of the variance; Korean nationality 
(p < 0.001), less autism knowledge (p < 0.001), less pleas-
ant and frequent contact with autistic people (p < 0.001), 
and younger age (p = 0.001) predicted greater stigma. 
Outgroup derogation (p = 0.01) and cultural tightness 
(p = 0.01) suggestively predicted greater explicit stigma.8 
The regression model predicting explicit stigma in the 
United States explained 44.0% of the variance; less knowl-
edge and less pleasant contact predicted higher explicit 
stigma (p < 0.001 and p = 0.001, respectively).9 The regres-
sion model predicting explicit stigma in South Korea 
explained 26.0% of the variance, and less knowledge, less 
pleasant and frequent contact, and heightened assimilation 
predicted greater explicit stigma (all p < 0.001). 
Heightened SDO (p = 0.02) and less belief about normali-
zation in one’s country (p = 0.01) suggestively predicted 
greater explicit stigma among Koreans.10

The results of the exploratory regressions predicting 
implicit attitudes among Americans, Koreans, and the 
combined sample are presented in Supplementary Table 
S8. When examining the combined sample, Korean nation-
ality and older age significantly predicted more negative 
implicit attitudes (p < 0.001 and p = 0.0046, respectively); 
more accurate knowledge and greater SDO suggestively 
predicted positive implicit attitudes (p = 0.007 and p = 0.02, 
respectively).11 The regression model explained 13% of 
the variance. Having a nuclear family member sugges-
tively predicted more positive implicit attitudes (p = 0.03) 
among Americans (R2 = 0.02). Heightened SDO and 
younger age suggestively predicted more positive implicit 
attitudes among Koreans (p = 0.02 and 0.04, respectively; 
R2 = 0.03).12

Discussion

This was the first study to examine Koreans’ implicit biases 
toward autism, with Koreans reporting more explicit stigma 
and demonstrating more implicit biases compared to 
Americans. Explicit stigma was not correlated with implicit 
stigma among Koreans or Americans. While accurate 
autism knowledge and pleasant previous contact predicted 
explicit stigma for both groups, some variables (e.g. per-
ceived social norms about assimilation) were associated 
with explicit stigma among Koreans only, which may con-
tribute to heightened explicit autism stigma in South Korea.
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Cross-cultural comparison of explicit stigma 
and implicit biases

As hypothesized, Koreans reported heightened explicit 
stigma (consistent with past research; S. Y. Kim et  al., 
2022) and more negative implicit biases toward autism 
compared to Americans. These differences in explicit 
stigma and implicit biases remained significant after 
accounting for rater characteristics. Contrary to our 
hypothesis, the strength of the association between implicit 
biases and explicit stigma did not differ by country. The 
similar strength of the association in both countries may be 
attributed to the nonsignificant associations between 
implicit biases and explicit stigma. Similar to the findings 
by Jones et al. (2021) and Obeid et al. (2021), our results 
suggest that implicit and explicit biases toward stigma 
may operate through different mechanisms.

Variables predicting explicit and implicit stigma

Country-level differences in explicit stigma toward the 
autism label remained significant after accounting for 

individual-level variables, in accordance with the study by 
S. Y. Kim et al. (2022). More accurate knowledge about 
autism and pleasant previous contact predicted explicit 
stigma for both Americans and Koreans. This finding 
highlights the need for efforts to increase autism knowl-
edge and foster positive contact with autistic individuals in 
both countries, as suggested by previous studies (Gillespie-
Lynch et al., 2019; S. Y. Kim et al., 2022; Someki et al., 
2019). Quantity of time spent with autistic people pre-
dicted explicit stigma among Korean participants, but not 
Americans. Koreans reported significantly less frequent 
contact with autistic individuals than did Americans. By 
increasing opportunities for more frequent contact (per-
haps via more inclusive educational contexts), we might 
be able to reduce autism stigma in South Korea.

Assimilation and perceived beliefs about normalization 
in one’s country predicted explicit stigma in South Korea. 
These two variables encompassed participants’ percep-
tions of societal norms (or beliefs about individuals around 
them) regarding diversity, which are often shaped by pub-
lic policy (Luís & Palma-Oliveira, 2016; Nyborg, 2003). 
The cultural homogeneity and assimilationist policies in 

Table 3.  Summary of regressions predicting explicit stigma in the United States and South Korea.

Predictors B SE B β t p

United States; F = 35.55; R2 = 0.44; p < 0.001
  Autism knowledge −0.99 0.12 −0.53 −7.90 <0.001
  Pleasant contact −0.09 0.03 −0.23 −3.35 0.001
  Cultural tightness −0.05 0.04 −0.05 −1.07 0.29
  Social dominance orientation 0.01 0.07 0.02 0.22 0.83
  Outgroup derogation 0.02 0.03 0.05 0.85 0.40
South Korea; F = 18.05; R2 = 0.26; p < 0.001
  Autism knowledge −0.57 0.12 −0.189 −4.72 <0.001
  Pleasant contact −0.07 0.02 −0.19 −4.32 <0.001
  Time −0.25 0.05 −0.23 −5.18 <0.001
  Social dominance orientation 0.11 0.05 0.10 2.32 0.02
  Assimilation 0.12 0.03 0.18 4.49 < 0.001
  Multiculturalism 0.004 0.03 0.01 0.14 0.89
 � Perceived beliefs about 

normalization in one’s country
−0.11 0.04 −0.11 −2.63 0.01

  Self-esteem −0.02 0.06 −0.01 −0.27 0.78
  Outgroup derogation 0.02 0.03 0.03 0.67 0.51
  Age −0.004 0.003 −0.06 −1.55 0.12
Combined sample; F = 90.06; R2 = 0.52; p < 0.001
  Country 0.69 0.08 0.37 8.23 <0.001
  Autism knowledge −0.81 0.09 −0.26 −8.58 <0.001
  Pleasantness of contact −0.08 0.01 −0.22 −5.74 <0.001
  Time −0.13 0.04 −0.16 −3.78 <0.001
  Cultural tightness 0.10 0.04 0.08 2.52 0.01
  Multiculturalism −0.04 0.02 −0.05 −1.73 0.08
  Self-esteem 0.005 0.05 0.003 0.09 0.93
  Outgroup derogation 0.05 0.02 0.07 2.54 0.011
  Age −0.01 0.002 −0.09 −3.56 0.001
  Education 0.04 0.03 0.05 1.53 0.13

SE: standard error.
Values in bold indicate p < 0.005.
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South Korea (Hong, 2010; Walton, 2018a, 2018b) may 
contribute to Koreans’ perceptions of social norms that 
ethnic minority groups should try to fit into the majority 
culture. Similarly, this national expectation for minority 
individuals’ behavior may also impact stigma toward 
autistic individuals (a minority group).

Unexpectedly, Koreans’ heightened expectations for 
autistic individuals to become “normal” to fit into society 
predicted reduced autism stigma. Due to the low aware-
ness of the neurodiversity movement in South Korea (S. Y. 
Kim & Gillespie-Lynch et al., 2022), some Koreans may 
believe that attempts to normalize autistic individuals are 
beneficial; therefore, those who perceived such social 
norms may have reported less social distance from autistic 
individuals. The contrasting pattern of the relationships 
between stigma and assimilation and between stigma and 
national beliefs about normalization of autistic individuals 
suggests that Koreans may conceptualize normalization of 
various minority groups differently. Future studies are thus 
needed to explore how different national-level (e.g. public 
policy) or individual factors impact Koreans’ perspectives 
on normalizing different minority groups.

Notably, younger age was suggestively correlated with 
(and suggestively predicted) more positive implicit atti-
tudes among Koreans, but not Americans. This pattern 
may manifest recent and drastic changes in awareness and 
prevalence of autism in South Korea. As previously noted, 
autism was first assigned its own special education cate-
gory in South Korea when the Act on Special Education 
for Persons with Disabilities was enacted in 2007. Since 
then, autism has become the second-most prevalent special 
education disability type in South Korea (Ministry of 
Education, 2020). Younger generations’ unique character-
istics may also contribute to age-based differences in 
implicit biases toward autism. Although geographically 
speaking they live in an ethnically homogeneous country, 
younger Koreans may be more connected to the digital 
world, likely exposing them to social justice and diversity-
related messages from other countries (Liang et al., 2010). 
This exposure may translate into more positive implicit 
attitudes toward autism. Similarly, a later cohort of 
American college students in a study by White et al. (2019) 
demonstrated greater knowledge and reported more posi-
tive explicit attitudes toward autistic students than a cohort 
enrolling 5 years earlier. Nevertheless, these changes 
across cohorts in explicit attitudes about autism were not 
mirrored by cross-sectional associations between age and 
explicit stigma in this study.

SDO, which was associated with explicit autism stigma 
in the study by Waisman et al. (2022), suggestively pre-
dicted implicit biases among Koreans. Kteily et al. (2011) 
contended that SDO may generate prejudice and discrimi-
nation that legitimizes group-based dominance hierar-
chies. Considering that SDO also suggestively predicted 

explicit stigma among Korean participants and that the 
zero-order correlation between SDO and explicit stigma 
among Americans was also significant, more studies are 
needed to explore the possibility that SDO may contribute 
to both explicit and implicit biases.

Implications

The findings have implications for future studies. More 
autism knowledge predicted less explicit stigma and more 
positive implicit attitudes (suggestive) toward autism. 
Therefore, training that increases the accuracy of individu-
als’ autism knowledge may reduce both explicit and 
implicit stigma toward autism. The association between 
perceived social norms about assimilation and explicit 
autism stigma among Koreans implies that ideologies 
related to ethnic minorities may be associated with stigma 
toward autistic individuals (at least in ethnically homoge-
neous countries like South Korea). Informing Koreans 
about the shortcomings of assimilationist approaches and 
fostering appreciation of the complexity and plurality of 
cultures (Alba & Nee, 1997; Rodríguez-García, 2010) may 
reduce stigma toward autistic individuals. Moreover, as 
the more recent multicultural paradigm emphasizes social 
activism as the ultimate goal of multicultural education, 
moving away from assimilationist perspectives (Sleeter, 
1996), autism trainings should seek to be emancipatory, 
promoting non-autistic individuals’ critical thinking and 
proactive engagement with social justice problems (Nouri 
& Sajjadi, 2014).

The proportions of variance in implicit biases explained 
by the predictors measured in this study were relatively 
small, particularly in the models including Americans or 
Koreans only, respectively. Although this was not surpris-
ing because these predictors had previously been studied 
in relation to explicit stigma, it emphasizes the need for 
future studies investigating variables that impact implicit 
biases toward autism. Such research could further our 
understanding of why some trainings produce changes in 
explicit but not implicit attitudes toward autism (Bast 
et al., 2020; Dickter et al., 2021; Jones et al., 2021) and 
guide the development of more comprehensive and effec-
tive interventions. Furthermore, while a previous meta-
analysis of 122 studies that used an IAT and an explicit 
measure to examine attitudes on various topics (e.g. racial 
bias, alcohol, drugs, and consumer behaviors) showed that 
the IAT is more effective than explicit measures in predict-
ing self-reported behaviors, especially in the area of racial 
prejudice (Greenwald et al., 2009), others have questioned 
the predictive validity of the IAT (Meissner et al., 2019; 
Schimmack, 2021). This suggests the need for future stud-
ies exploring how the IAT and measures of explicit stigma 
relate to non-autistic people’s actual behaviors around 
autistic people in real-life circumstances.



Kim et al.	 1503

Limitation

Several limitations should be considered when interpreting 
the findings. First, the internal consistency of PAK-M was 
relatively low, especially among Korean participants, 
questioning the replicability of the findings concerning 
autism knowledge among Koreans. The internal consist-
ency of the regular-scored items among Koreans was 
slightly higher than that of reverse-scored items, but the 
alpha values for both versions were still too low. Future 
research is needed to develop an instrument that reliably 
measures autism knowledge across countries. In addition, 
socially desirable response may have impacted the associ-
ation between implicit biases and explicit stigma. However, 
we did not analyze social desirability due to the corre-
sponding measure’s very low internal consistency.

Moreover, we dichotomized cultures (Korean vs 
American) and did not account for cultural variations 
within countries. We asked participants about the number 
of years that they had lived abroad to explore whether this 
is associated with explicit stigma or implicit biases, but 
most participants had lived most of their lives in their 
respective country, limiting further investigation. Thus, we 
recommend that future work examine how cultural varia-
bility within countries (e.g. immigrant status) interacts 
with the cross-cultural differences in explicit and implicit 
stigma observed in this study.

Conclusion

This study expands on the findings of previous studies (S. 
Y. Kim et  al., 2022; S. Y. Kim & Gillespie-Lynch et  al., 
2022) by demonstrating that (a) Koreans reported more 
negative implicit biases toward autism than Americans, (b) 
explicit and implicit biases were not associated with each 
other in both Korea and the United States, and (c) Koreans’ 
perceptions of societal norms about how minority people 
should behave in their country may contribute to their 
explicit stigma toward autism. In addition to providing 
more opportunities to learn about autism and have quality 
contact with autistic people to both Koreans and Americans, 
the findings suggest the importance of fostering apprecia-
tion of minority cultures and diversity more generally for 
reducing stigma toward autistic people, especially in ethni-
cally and culturally homogeneous cultural contexts like 
South Korea. Efforts to understand how national-level pub-
lic policy and individual-level attitudes are associated with 
Koreans’ perspectives on normalizing different minority 
groups are needed. Furthermore, this study suggests a gen-
erational shift as younger Koreans had more positive 
implicit attitudes toward autism. Factors contributing to 
this pattern should also be explored (perhaps via exploring 
potential cohort effects associated with more exposure to 
online sources related to cultural awareness and diversity). 
Given that IATs may more accurately be conceptualized as 
mirrors for structural inequalities within society than as 

measures of individual differences (Gawronski & 
Bodenhausen, 2017; Nosek et al., 2009), longitudinal stud-
ies that examine changes in IAT scores in response to soci-
etal shifts may illuminate how shifting media representations 
of autism and policy changes alter community attitudes 
toward autistic people cross-culturally.
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Notes

  1.	 In terms of standard deviations (SD), Americans and Koreans 
reported relatively similar levels of variability across all 
variables except for outgroup derogation (SD = 1.66 and 
0.98 for Americans and Koreans, respectively; see Table 1 
for the SDs of all variables).

  2.	 In addition, we conducted a principal component analysis 
(PCA) and identified five items that cohered to one con-
struct across countries (see the study by Nelson, 2005, for 
the rationale for using the PCA to improve alpha reliabil-
ity). Supplementary Material S3 presents the five items. The 
alpha internal consistencies of the five-item PAK-M were 
0.77, 0.79, and 0.71, and the Kaiser–Meyer–Olkin measures 
were 0.79, 0.79, and 0.74 in the combined, American, and 
Korean samples, respectively. All analysis results calculated 
using the five-item measure were not different from those 
calculated using the 29-item PAK-M measure.

  3.	 Including the social desirability variable in the main analy-
sis did not change the significance patterns of findings, and 
social desirability was not a significant predictor in any of 
the regression models.

  4.	 The number of years participants lived abroad was cor-
related with more negative implicit biases (r = −0.11, 
p = 0.01), but not with explicit attitudes (r = −0.02, p = 0.57) 
among Koreans. It was not correlated with implicit biases 
and explicit stigma among Americans (both p > 0.05). We 
did not include this variable as a main predictor in this 
study because we collected this information to explore the 
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demographic characteristics of participants and we did not 
have a priori hypothesis for this variable.

  5.	 Eliminating participants whose response latency was 
smaller than 300 ms, instead of replacing it, did not change 
the significance patterns of the findings.

  6.	 Explicit stigma was significantly correlated with implicit 
biases in the combined sample, r = −0.18, p < 0.001.

  7.	 Social desirability was not correlated with explicit stigma 
and implicit biases among Americans (p > 0.05). Social 
desirability was significantly correlated with explicit stigma 
(r = −0.13; p = 0.004), but not with implicit biases (r = −0.01; 
p = 0.92) among Koreans.

  8.	 When regular regressions were conducted or when outli-
ers were not eliminated, heightened cultural tightness also 
significantly predicted greater stigma in the combined 
sample (p = 0.003). Including participants who self-identi-
fied as autistic made age (p = 0.009) and social dominance 
(p = 0.008) suggestive predictors of explicit stigma.

  9.	 When including the reverse-scored version of the PAK-M, 
which was correlated with explicit stigma in the baseline 
correlations (r = −0.18; p = 0.006), as predictors instead of 
the full PAK-M measure, knowledge did not predict explicit 
stigma among Americans.

10.	 Including participants who self-identified as autistic, not 
eliminating outliers, and conducting regular regressions 
instead of robust regressions, did not change the patterns of 
the findings in both American and Korean samples.

11.	 Conducting regular regressions or not eliminating the outli-
ers did not change the patterns of the finding in the combined 
sample. When participants who self-identified as autistic 
were included, only country remained significant (p < 0.001), 
while knowledge (p = 0.02) and age (p = 0.01) were sugges-
tive predictors (p = 0.02 and p = 0.01, respectively).

12.	 Not eliminating outliers and conducting regular regressions 
did not change the patterns of the findings in both American 
and Korean samples. When including participants who self-
identified as autistic among American participants, none of 
the variables predicted implicit stigma. The reverse-scored 
items of PAK-M were not correlated with explicit stigma 
among Koreans (r = −0.01; p = 0.83). Including the regular-
scored version of the PAK-M did not change the signifi-
cance patterns among Americans and Koreans.
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