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A B S T R A C T

Purportedly, there is a worldwide acceptance of diagnostic criteria for Autism Spectrum

Disorders (ASD); however, cultural differences in regards to what is considered normal

development may affect the diagnosis despite the biological basis for the condition. The aim

of the current study was to examine the differences in reports of symptoms of ASD across

cultures. The Autism Spectrum Disorders-Diagnostic for Children (ASD-DC) was utilized to

examine symptoms of ASD between children from Israel, South Korea, the United Kingdom,

and the United States. Symptom expression differences were found on nonverbal

communication/socialization, verbal communication, and insistence of sameness and

restricted interests. However, no significant differences emerged between participants on

the domain of social relationships. The implications of these results are discussed.

� 2011 Elsevier Ltd. All rights reserved.
1. Introduction

Children diagnosed with Autism Spectrum Disorders (ASD) have deficits in three core areas: socialization,
communication, and restricted interests and repetitive behaviors (Diagnostic and Statistical Manual, Fourth Edition, Text

Revision [DSM-IV-TR], American Psychiatric Association [APA], 2000). Of particular interest is how these symptoms manifest
themselves differently in children across cultures. Some researchers have indicated that the abovementioned criteria hold
true and are widely accepted across cultures. However, cultural influences are likely to affect the perception of symptoms,
viewpoints about prognosis, and selection of treatment (Mandell & Novak, 2005).

A lack of research exists on ASD across cultures. However, in over 80 countries worldwide, there are organizations that
serve children with ASD and their families (as cited in Daley, 2002). Furthermore, Cohen and Volkmar (1997) note that a
worldwide acceptance of the diagnostic criteria for ASD exists. Some researchers have suggested that there is little variation
in the behavioral manifestation of ASD and that symptoms are consistent across cultures, ethnicity, and social class
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(Campbell, 1996; Cuccaro et al., 1996; Morgan, 1996). However, Daley (2002) suggests that although ASDs occur across all
cultures, there are differences in the presentation of autistic symptomatology. More specifically, core ASD symptom
expression appears to be vulnerable to the culture in which one is acculturated. For example, Lotter (1978) compared
symptoms of autism between those living in Britain versus those living in Africa (i.e., five countries in Africa). Individuals
living in Africa and Britain exhibited different patterns of symptoms associated with repetitive, restricted, and stereotyped
behaviors. For example, those living in Africa were more likely to engage in marked movement peculiarities and carrying,
banging, and twisting objects, indicative of more repetitive play with objects. However, those from Britain were more likely
to engage in flapping, self-aggression, and elaborate ritual play.

Aside from differences in symptom expression, differences in the rates of ASD diagnoses across different ethnicities have
also been reported. The United States Department of Education (2001, 2002) found that children identified as Black or Asian/
Pacific Islander were two times as likely to be classified as having autism under the Individuals with Disabilities Education
Act (IDEA) of 1997, compared to those children identified as being American Indian/Alaskan or Hispanic (as cited in Dyches,
Wilder, Sudweeks, Obiakor, & Algozzine, 2004). Dyches et al. (2004) outlined potential reasons for differences in prevalence
rates across cultures. These researchers suggested that some cultures may be more reluctant to have their child assessed for
any type of disability. For example, in a recent study by Sun and Allison (2010), they concluded that ASD may be more
common in Asia than previously thought. Furthermore, different cultures may discourage a diagnosis of Intellectual
Disability (ID), but instead encourage a diagnosis of ASD (Dyches et al., 2004) or simply define disabilities differently (Rogers-
Adkinson, Ochoa, & Delgado, 2003).

Another explanation for differences in the prevalence and identification of ASD across cultures pertains to the awareness
of criteria associated with a diagnosis of ASD. More specifically, it appears that differences may be more likely to arise cross-
culturally due to various factors such as ‘‘when a symptom is perceived, by whom, and what behavior is noticed first, as well
as whether it is perceived as problematic’’ (Daley, 2002, p. 538). Furthermore, Daley asserts that cultural attitudes regarding
typical behaviors and normal development for that culture may have an impact on diagnosis of an ASD. These cultural
differences in regards to expectancies of development, if not considered during the diagnostic assessment, may make a child
more or less susceptible to a diagnosis of an ASD.

Given the lack of research on symptom expression differences across cultures (i.e., countries), the aim of the present study
was to utilize the Autism Spectrum Disorders-Diagnostic for Children (ASD-DC) in an exploratory examination of ASD core
symptomatology in children from four different countries: Israel, South Korea (SK), the United Kingdom (UK), and the United
States (US). The ASD-DC is a psychometrically validated (see Measures) assessment tool used for the diagnosis of ASD in
children. As such, this measure is robust enough to detect differences between the symptom endorsements between
children from the aforementioned countries.

2. Methods

2.1. Participants

One hundred forty-five children were studied. Thirty-eight were from Israel, 27 were from the UK, 40 were from the US,
and 40 were from SK. The sample from Israel consisted of children who were referred to an autism center. The autism center
is a national center that provides diagnosis and treatment services and is involved in research in the field of ASD. The sample
from SK consisted of children and adolescents who were recruited from numerous sites including: institutions, middle
schools, hospitals, and welfare facilities. The UK sample was recruited from a total of seven schools. These schools specialized
in working with children diagnosed with an ASD, intellectual disability (ID), or the combination of both ASD and ID. The US
sample was recruited from a variety of sources throughout 16 states in the US. These sources included outpatient clinics,
schools, and parent advocacy and support groups.

To make diagnoses consistent across sites for the purpose of this study, diagnoses were made using a 19-item checklist
composed of symptoms indicative of an ASD diagnosis based on criteria from the DSM-IV-TR (APA, 2000) and the
International Classification of Diseases, Tenth Edition (ICD-10; World Health Organization [WHO], 1992). The DSM-IV-TR/ICD-

10 checklist contains 19 items, which cover the three core symptom areas of ASD: impairment in social interaction,
impairment in communication, and the presence of restricted and/or repetitive behaviors. All items on the checklist were
completed by informants with respect to the child’s behavior. Informants respond to each item as ‘‘yes’’ if the symptom was
applicable to their child or ‘‘no’’ if it was not. For the purposes of this investigation, only participants meeting research
criteria for ASD were included. Participants were classified as having an ASD if at least two impairments in social interaction
and one in either communication or repetitive, stereotyped, or restricted patterns were endorsed on the DSM-IV-TR/ICD-10

checklist (Matson, Gonzalez, Wilkins, & Rivet, 2008). The psychometric properties of the DSM-IV/ICD-10 checklist were
examined. Internal consistency, interrater reliability, and test-retest reliability were all excellent, ranging from r = .89 to
r = .96 (Matson et al., 2008).

Inclusion criteria for the current study were those who met the ASD cutoff on the DSM-IV/ICD-10 checklist and participants
who were 2–16 years old. Outliers (i.e., as described in the analyses section below) were removed, leaving a total of 315
participants for statistical analyses from a total of 766 participants initially recruited for this study. Of the participants, 38
were from Israel, 27 were from the UK, 197 from the US, and 53 from SK. However, to control for the assumptions of the
statistical analyses (refer to the analyses section below), no one group could be more than 1.5 times larger than another (i.e.,



Table 1

Participant demographics per country.

Israel (n = 38) SK (n = 40) UK (n = 27) US (n = 40)

Age

M (SD) 3.38 (1.22) 6.58 (2.39) 11.33 (3.36) 8.32 (3.26)

Range 4.00 9.00 12.00 13.00

Gender

Male 92.1% 87.5% 92.6% 62.5%

Female 7.9% 12.5% 7.4% 37.5%

Note: SK = South Korea, UK = United Kingdom, and US = United States of America.
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n� 40; Field, 2005). Thus, 13 participants were randomly deleted from the SK database and 157 participants were randomly
deleted from the US database. The total number of participants remaining was 145. The majority of this sample was male
(82.8%). The age range for the sample was from 2 to 16 years of age (M = 7.13). Refer to Table 1 for the demographic
information of the children from each country.

2.2. Measures

Autism Spectrum Disorders-Diagnostic for Children (ASD-DC; Matson & González, 2007): The ASD-DC is a 40-item, informant
based measure used to assess symptoms of Autistic Disorder, Pervasive Developmental Disorder Not Otherwise Specified,
and Asperger’s Disorder. The ASD-DC is one part of a three component battery; problem behaviors (ASD-PBC), co-morbid
psychopathology (ASD-CC), and symptoms indicative of ASD (ASD-DC; Matson et al., 2008). It was developed for use with
children 2 to 16 years of age and takes approximately 15–20 min to complete

Four factors were empirically derived: (1) Nonverbal Communication/Socialization, (2) Verbal Communication, (3) Social
Relationships, and (4) Insistence on Sameness/Restricted Interests (Matson, Boisjoli, & Dempsey, 2009). Each item is rated to
the extent that they were ever a problem for the child: 0 (not different; no impairment), 1 (somewhat different or mild

impairment), or 2 (very different or severe impairment). Thus, a higher score indicates greater symptoms/impairment of ASD.
The psychometric properties of the ASD-DC have been investigated. The internal consistency of the scale was determined to
be a = .99. Inter-rater reliability was estimated to have a weighted kappa of .67 and test-retest reliability had a weighted
kappa .77 (Matson et al., 2008). Lastly, the sensitivity was 84.3%, the specificity was 98.2%, and the overall correct
classification rate was 91.3% (Matson, Gonzalez, & Wilkins, 2009). In addition, the ASD-DC has been shown to converge with
the Autism Diagnostic Interview-Revised (ADI-R; Lord, Rutter, & LeCouteur, 1994) and the Childhood Autism Rating Scale (CARS;
Schopler, Reichler, & Rochen-Renner, 1988), and demonstrated superior sensitivity to both the ADI-R and the CARS (Matson,
Hess, Mahan, & Fodstad, 2010; Matson, Mahan, Hess, Fodstad, & Neal, 2010).

2.3. Procedures

First, this study was approved by various Institutional Review Boards (IRB). More specifically, IRB approval was obtained
from the Helsinki committee at Assaf Harofeh Medical Center for the participants from Israel. For participants from SK, IRB
approval was obtained from Yonsei University. IRB approval for the UK participants was obtained from the Ethics Committee
of the Psychology Department at the University of Leicester. Lastly, IRB approval was obtained from Louisiana State
University for the participants from the US. Next, measures, blank databases, and instructions regarding collaboration were
provided to researchers from each participating country, and where applicable, the measures were translated into the
researcher’s native language using Brislin’s (1970) 3-step translation procedures in SK and a double translation method in
Israel. Prior to completing any measures, informed consent was reviewed and obtained. Next, the ASD-DC and the DSM-IV-TR/

ICD-10 checklist were completed by the parents, guardians, caretakers, or teachers of children, with the help of a research
assistant to clarify any questions prior to, during, and after completing the questionnaires.

2.4. Statistical analyses

Outliers (i.e.,�3SD) for each subscale of the ASD-DC for each country were removed. A total of one participant from Israel, two
participants from the UK, five from the US, and two from SK were removed once identified as outliers. In addition, scores for
participants with four or less missing values for the 40 items were replaced with the country mean for that item. However, five or
more missing values for the 40 items resulted in the deletion of that participant. Chi-square analysis was conducted to examine
gender differences across nations. Gender [x2(3) = 16.29, p< .05] was significantly associated with group membership. The US
had the highest percentage of females, followed by SK, Israel, and lastly, the UK. In addition, an analysis of variance (ANOVA)
indicated that age [F(3,144) = 50.33, p< .001] was significantly different between all four groups, with Israel having the lowest
mean age, then SK, then US, and UK having the highest mean age. Therefore, all subsequent analyses utilized both variables as
covariates.

A multivariate analysis of covariance (MANCOVA) was conducted with the country entered as the independent variable,
four subscales of the ASD-DC utilized as the dependent variable (i.e., Nonverbal Communication/Socialization, Verbal



Table 2

Means and standard deviations for ASD-DC total and factor scores across countries.

Israel (n = 38) M (SD) SK (n = 40) M (SD) UK (n = 27) M (SD) US (n = 40) M (SD)

ASD-DC subscales

Nonverbal communication/socialization 16.41 (7.27)a 18.32 (5.52)a 23.52 (5.00)a 21.39 (5.71)b

Verbal communication 10.11 (3.61)a 12.49 (2.62)a 13.11 (2.54)a 10.70 (4.33)a

Social relationships 9.55 (3.08)a 9.80 (2.88)a 11.42 (2.17)a 10.30 (3.04)a

Insistence of sameness/restricted interests 3.50 (2.39) 5.70 (2.40) 8.78 (2.19)a 7.72 (2.94)a

Note: SK = South Korea, UK = United Kingdom, and US = United States of America.
a Based on post-hoc analyses, no significant difference was noted (p> .05).
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Communication, Social Relationships, and Insistence on Sameness/Restricted Interests), and age and gender entered as
covariates. Any significant main effect was followed-up with univariate analyses. Post hoc analyses were conducted for
factors that were significant at the univariate level. Lastly, the frequency endorsement of each item by country was
computed. That is, any endorsement on an item (i.e., a rating of 1 or 2) was summed to determine the total frequency
endorsement of that item.

3. Results

A MANCOVA was conducted to determine if participants from different countries scored significantly different on the four
subscales of the ASD-DC. The MANCOVA was significant, F(12,360) = 5.26, p< .001, with an extremely high power of 1.0. The
covariates gender [F(4,136) = .58, p = .68] and age [F(4,136) = 1.47, p = .22] were both nonsignificant. Thus, neither covariate
has a significant effect on the subscale scores. Follow-up univariate tests were significant for three of the four subscales:
nonverbal communication/socialization, F(3,139) = 6.40, p< .001; verbal communication, F(3,139) = 5.63, p< .01; and
insistence on sameness/restricted interests, F(3,139) = 12.55, p< .001.

Participants from the UK scored the highest on all subscales and participants from Israel scored the lowest on all
subscales. On the nonverbal communication/socialization subscale, participants from the UK and the US scored significantly
higher than those from Israel and SK. However, no significant differences were found between participants from the US and
UK or from SK and Israel. On the verbal communication factor, participants from the UK scored significantly higher than
participants from both the US and Israel with participants from SK scoring only significantly higher than those from Israel. No
differences were found between participants from Israel and the US or participants from SK and the UK. Lastly, participants
from both the UK and the US scored significantly higher than those from Israel and SK on the Insistence on Sameness/
Restricted Interests factor. In addition, participants from SK scored significantly higher than those from Israel. No differences
were found between participants from the UK and the US. Refer to Table 2 for the mean and standard deviations for
participants from each country on the factors of the ASD-DC.

In addition, the item endorsement frequency by each country is shown in Table 3.
On 21 of the 40 items of the ASD-DC, participants from UK had the highest frequency endorsements. Participants from SK

had a higher percent endorsement for six items: age appropriate self-help and adaptive skills, verbal communication, use of
language in conversations with others, expects others to know their thoughts, experiences, and opinions without
communicating them, understanding of age appropriate jokes, figures or speech, or sayings, and language development.
Participants from the US had a higher percent endorsement for ten items: maintains eye contact, response to others’ social
cues, interest in another person’s side of the conversation, able to understand subtle cues or gestures of others, use of too few
or too many social gestures, restricted interests and activities, becomes upset if there is a change in routine, limited number
of interests, development of social relationships, and isolates self. Participants from Israel had no frequency endorsements
for any item higher than participants from another country. Important to note is that participants from Israel had the lowest
frequency endorsement on 24 of the 40 items on the ASD-DC.

4. Discussion

The evaluation of various factors that may affect scores on ASD diagnostic measures has been examined. Among some of
the most frequently researched of these factors are on the individual’s level of intellectual functioning (Matson & Shoemaker,
2009; Reilly, 2009), adaptive behavior (Matson, Dempsey, & Fodstad, 2009; Matson, Rivet, Fodstad, Dempsey, & Boisjoli,
2009), and presence of comorbid psychopathology or challenging behaviors (Fernell & Gillberg, 2010; McCarthy et al., 2009).
Another factor that may affect scores on ASD diagnostic measures is the country one is acculturated with. Thus, the purpose
of this study was to investigate the cross cultural differences in reported symptoms of ASD.

Cultural differences in symptom endorsements were noted. Specifically, significant differences were noted to occur for
core ASD symptom domains (i.e., nonverbal communication/socialization, verbal communication, and insistence upon
sameness/restricted interests) with children from UK having significantly more impairment across all domains, and children
from Israel significantly less impairment on the ASD-DC domains. Two possible explanations exist to explain these
differences. First, it may be that there are differences in parents’ expectations of their child’s developmental behavior. Thus,
certain behaviors that may be early markers of ASD in one culture/country may simply not be viewed as abnormal by parents



Table 3

ASD-DC item frequency endorsement.

ASD-DC item # and description Israel SK UK US

1: Communication skills 94.7% 100.0% 100.0% 90.0%

2: Age appropriate self-help and adaptive skills 71.7% 97.5% 96.3% 80.0%

3: Repetitive movements for no reason 50.0% 65.0% 88.9% 80.0%

4: Verbal communication 92.1% 100.0% 96.3% 85.0%

5: Prefers food of a certain texture or smell 36.8% 42.5% 81.5% 65.0%

6: Ability to recognize the emotions of others 76.3% 90.0% 100% 97.5%

7: Maintains eye contact 81.6% 95.0% 96.3% 97.5%

8: Social interactions with others his/her age 97.4% 97.5% 100.0% 70.0%

9: Response to others’ social cues 97.4% 82.5% 96.3% 97.5%

10: Use of language in conversations with others 92.1% 97.5% 92.6% 87.5%

11: Shared enjoyment, interests, or achievements with others 73.6% 80.0% 92.6% 77.5%

12: Ability to make and keep friends 94.7% 100.0% 100.0% 92.5%

13: Interest in participating in social games, sports, or activities 78.9% 95.0% 96.3% 90.0%

14: Interest in another person’s side of the conversations 94.7% 95.0% 96.3% 97.5%

15: Able to understand subtle cues and gestures of others 92.1% 90.0% 96.3% 97.5%

16: Use too few/many social gestures 92.1% 90.0% 88.9% 92.5%

17: Body posture and/or gestures 71.1% 87.5% 88.9% 87.5%

18: Communicates effectively 81.6% 87.5% 100.0% 77.5%

19: Displays a range of socially appropriate facial expressions 55.3% 67.5% 88.9% 82.5%

20: Restricted interests and activities 63.2% 85.0% 88.9% 92.5%

21: Eye to eye gaze 76.3% 85.0% 100.0% 92.5%

22: Reaction to sounds and sights 44.7% 75.0% 92.6% 80.0%

23: Walks or runs on toes/balls of feet 39.5% 45.0% 55.6% 37.5%

24: Reads nonverbal cues (body language) of other people 78.9% 82.5% 100.0% 97.5%

25: Expects others to know their thoughts, experiences, and

opinions without communicating them

57.9% 95.0% 88.9% 85.0%

26: Use of facial expressions 63.2% 52.5% 92.6% 90.0%

27: Saying words and phrases repetitively 34.2% 70.0% 59.3% 70.0%

28: Make-believe or pretend play 65.8% 90.0% 96.3% 81.6%

29: Understanding of age appropriate jokes, figures of speech, or sayings 78.9% 95.9% 92.6% 95.0%

30: Gives subtle cues or gestures when communicating with others 81.6% 82.5% 96.3% 80.0%

31: Becomes upset if there is a change in routine 39.5% 77.5% 96.3% 97.5%

32: Needs reassurance, especially if events do not go as planned 47.4% 72.5% 96.3% 92.5%

33: Language development 89.5% 97.5% 92.6% 82.5%

34: Responds to others’ distress 71.1% 92.5% 96.3% 92.5%

35: Socializes with other children 92.1% 97.5% 100.0% 95.0%

36: Use of nonverbal communication 78.9% 92.5% 96.3% 82.5%

37: Limited number of interests 60.5% 80.0% 85.2% 92.5%

38: Development of social relationships 97.4% 90.0% 96.3% 100.0%

39: Isolates self 76.3% 70.0% 85.2% 90.0%

40: Participation in games or other social activities 94.7% 90.0% 100.0% 92.5%

Note: SK = South Korea, UK = United Kingdom, and US = United States of America.
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in other cultures/countries. Secondly, diagnostic differences between the countries could exist. For example, the UK and the
US take different approaches when screening for symptoms of ASD (Levy, Mandell, & Schultz, 2009). Recommendations in
the US are to routinely screen for the attainment of early developmental milestones during pediatric appointments (e.g., 18
and 24 months of age; Johnson & Myers, 2007). In some areas of the US, toddlers are unanimously screened during routine
pediatric appointments with measures such as the Modified Checklist for Autism in Toddlers (M-CHAT; Robins, Fein, Barton, &
Green, 2001). Whereas in the UK, young children are not universally evaluated in regards to the possibility of ASD, but
instead these children are assessed for a diagnosis of ASD after signs are identified by clinicians or family members
(Tebruegge, Nandini, & Ritchie, 2004).

Despite the above explanations, limitations of the current study could also account for the findings. For example,
recruitment for the current study was not uniform across countries. The children assessed in Israel were recruited from an
autism center, in the UK they were recruited from schools, and in the US and SK they were recruited from multiple sites.
Therefore, the differences found between the endorsements of symptomatology representing ASD may result from the
differences in recruitment across countries. For example, teachers might rate behavioral excesses and skill deficits more
severe when comparing children diagnosed with an ASD to typically developing children. Whereas, clinicians that primarily
work with children diagnosed with ASDs may not rate such behaviors as severe. As such, the outcomes from this
investigation are descriptive in nature and, as such, should be considered preliminary. Also, the intellectual ability of
participants was not formally assessed and we cannot exclude the possibility that apparent between-country differences
may be due to differences in ability levels between the samples. Having said that, more than biological/genetic factors may
be in play with respect to the diagnosis of ASD across cultures. Thus, environmental factors may affect symptom expression
and/or parental and professional observations and symptom reporting may affect diagnosis.
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It was expected that the four countries would not differ on any of the core domains of ASD given the worldwide
acceptance of the diagnostic criteria and, in addition, all the participants selected for inclusion were from developed
countries. Given that differences emerged, it would be interesting to extend this type of study to include participants from
developing countries. As outlined in the introduction, one such study was conducted (Lotter, 1978), comparing symptoms of
ASD between children living in Britain and in Africa. ASD was identified in children living in Africa, but the core features of
the syndrome varied from those living in Britain (Lotter, 1978, 1980). Numerous possibilities exist to explain the variations of
symptom presentation of ASD in developing countries (i.e., Africa), including the explanations provided for the current
study’s findings. However, an additional explanation for Lotter’s (1978) findings could be that children living in developing
countries are exposed to more risk factors that may affect their development and growth. For example, Walker et al. (2007)
reported that in developing countries, poor cognitive stimulation, iodine and iron deficiencies, stunted growth/
undernutrition, and malaria are some of the risk factors associated with children attaining developmental milestones.
Thus, if developed is affect by these factors, then symptoms indicative of ASD may not be viewed as deficits or as severe
because delays may be more consistent with the entire population.

While we have stressed potential differences in symptom expression and/or reporting of symptoms of ASD, it is also
important to note the similarities in symptoms. For example, participants from the four countries did not differ in regards to
reports of symptoms of social skills. These similarities may have been the result of more strict criteria in this domain for the
inclusion criteria in the current study (i.e., at least two endorsements in socialization on the DSM-IV/ICD-10 checklist).
However, there were endorsements on every item for participants from the four countries. Establishing similarities and
conducting more international research of this type is important. Arguments for uniformity in diagnostic criteria are
paramount given the growing focus on employing similar interventions across countries and the focus on genetic research.
Without such research, it becomes more difficult to compare research findings. Thus, more research of this type would seem
to be warranted.
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