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Abstract 

Background: This study aimed to evaluate the endorsement rates of the M-CHAT(-R) items by 

parents/caregivers of toddlers with autism spectrum disorder (ASD) from ten countries: Albania, 

Chile, Georgia, Macedonia, Malaysia, Mexico, Serbia, Turkey, United Kingdom (UK), and the 

United States of America (USA).   

Method: Data were aggregated for toddlers aged 14 – 36 months who participated in previous 

studies or completed clinical screening. An item with < 30% of endorsements was considered to 

have a low endorsement rate, an item falling within the range of 30-60% to have a moderate 

endorsement, and an item with > 60% to have a high endorsement.  

Results: All items had a low endorsement rate in at least one country and moderate to high in 

others. Of 20 items, 14 had a moderate to high endorsement rate in seven to nine countries. Of 

particular relevance in this regard are items with moderate to high endorsement rates in all 

countries excluding Malaysia, such as points to get help, points to show, brings things to show, 

follows a point, follows your gaze, and understands what is said. On the other hand, items makes 

eye contact, responds to name, hearing concerns, and reciprocal smile were consistently differently 

interpreted across the countries. 

Conclusions: This study showed differences in responding to M-CHAT(-R) items by 

parents/caregivers across ten countries, which may indicate cross-country variations in the 

recognition and evaluation of early autistic symptoms in toddlers. Items related to joint attention, 

imitation, social engagement, and language comprehension may be less variable and potentially 

interpreted as universal atypical behaviors in toddlers with ASD. 

Key words: toddlers; autism; screening; culture; equivalence.  
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Introduction 

Autism spectrum disorder (ASD) is present across all cultures worldwide (American 

Psychiatric Association – APA, 2013; World Health Organization – WHO, 2018). Evidence has 

emerged over the past decade that expression and/or reporting of ASD symptoms with available 

instruments may vary across regional and linguistically diverse samples (e.g., de Leeuw, Happé, 

& Hoekstra, 2020; Harrison, Long, Tommet, & Jones, 2017; Norbury & Sparks, 2013). For 

example, Matson et al. (2011) showed potential differences in expression and reporting symptoms 

of ASD using the Autism Spectrum Disorders-Diagnostic for Children (ASD-DC; Matson & 

Gonzalez, 2007) among parents of children aged 2 – 16 years from Israel, South Korea, the United 

Kingdom (UK), and the United States of America (USA). This study found significant differences 

in reporting core ASD symptom domains (i.e., nonverbal communication and socialization, verbal 

communication, and insistence upon sameness/restricted interests), with 10 out of 40 items having 

the highest similar level of endorsement across all countries (Matson et al., 2011). In another study, 

Matson et al. (2017) used the Baby infant screen for children with autism traits (BISCUIT; Matson, 

Boisjoli, & Wilkins, 2007) with the parents of toddlers aged 17 to 32 months diagnosed with ASD 

from Greece, Italy, Japan, Poland, and the USA. This study showed significant differences in 

overall ASD symptom severity, and practically all 53 tested items related to the symptoms were 

endorsed differently across the countries. However, the endorsement patterns were more consistent 

across those items related to socialization and communication, whereas more variation was 

observed among those linked to restricted and repetitive behaviors. Carruthers et al. (2018) used 

the Autism Spectrum Quotient (AQ; Auyeung, Baron-Cohen, Wheelwright, & Allison, 2008) with 

parents of children with ASD and typically developing children aged 4 – 9 years across samples 

from India, Japan and the UK and showed that 28 out of 50 items have acceptable discrimination 

properties across all three countries, but only five items measuring social situations and 

communication to have almost identical discrimination power across the three countries.  

Similar findings were observed in studies using diagnostic instruments. For example, 

Harrison et al. (2017) used the Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2000) 

with the parents/caregivers of children with ASD aged 4 – 18 years in the USA, but with African 

American, Hispanic, Asian, or White American ethnic background. They found item-level bias 
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according to race and/or ethnicity for three out of ten evaluated items, namely unusual eye contact, 

stereotyped/idiosyncratic use of words or phrases, and immediate echolalia, all of which measures 

restricted and repetitive behaviors. In our recent study with children with ASD aged 2 – 18 years 

from India, Jamaica, Mexico, Spain, Turkey, and the USA (Stevanovic et al., 2021), items from 

the Childhood Autism Rating Scale (CARS; Schopler, Reichler, DeVellis, & Daly, 1980) related 

to social communication and interaction (i.e., relating to people, imitation, emotional response, 

and verbal and nonverbal communication) displayed lower levels of cross-country non-invariance 

compared to items related to stereotyped behaviors and sensory sensitivity (i.e., body and object 

use, adaptation to change, or taste, smell, and touch response). These results could indicate that 

items within the available instruments measuring ASD behaviors related to socialization, 

interaction, and communication, including language, are more universally present, less likely 

variable, but less likely culturally sensitive, whereas restricted, repetitive behaviors or sensory 

processing are less universally present and probably more variable among children with ASD when 

assessed across different cultures (Stevanovic et al., 2021). 

The extent to which differences in reporting ASD symptoms are inherent characteristics of 

the disorder (i.e., the cross-cultural variability), reflected in the variability in responding across 

cultures, or whether they are the effects of the measurements with these instruments across 

different cultures (i.e., biases in the cross-cultural validity) is still unclear. Studies testing aspects 

of cross-cultural validity of ASD instruments for children, especially toddlers, have appeared 

recently and were not replicated across different societies. In addition, almost all available 

instruments were developed in Western societies (e.g., Falkmer, Anderson, Falkmer, & Horlin, 

2013; Randall et al., 2018), and although many of these tools are being adapted in different 

languages, the translation and cultural adaptation process itself is not always clearly outlined and 

often fails to follow the recommended guidelines (DuBay & Watson, 2019). Of particular interest 

is the extent to which instruments operate the same way and underlying constructs have the same 

theoretical structure across two or more regional/cultural groups (e.g., Dimitrov, 2010). Another 

relevant aspect to the measurements of ASD is that there may be differences between behaviors 

parents endorse and observations of trained clinicians, which may also be related to specific 

cultural values and practices. Finally, most instruments have not been sufficiently validated across 

cultures, particularly regarding tasks and materials used for the diagnosis, which may not be 

culturally relevant (e.g., Abubakar, Sewanyana, & Newton, 2016; Durkin et al., 2015). If clinicians 
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use materials or measures that lack cultural relevance, the assessment practices employed may 

misidentify or under-identify ASD (Harris, Barton, & Albert, 2014). Similar to the challenges 

described for evaluation measures, screening tools to identify children at risk for ASD should be 

cross-validated in different cultures. Therefore, it is essential to evaluate the equivalence of 

screening tools across cultures to identify those children needing expert evaluation. In addition, 

screening tools are often applied both in low- and high-risk settings, such as primary care well-

visits and tertiary care centers, respectively, and cross-cultural validation should consider the 

context in which the screening is administered. 

The Modified Checklist for Autism in Toddlers (M-CHAT; Robins, Fein, & Barton, 1999), 

and its revised form (M-CHAT-R; Robins et al., 2009), is the most frequently used ASD screener 

in toddlers and it seems to be one of the most promising instruments from a psychometric point of 

view for ASD (Robins et al., 2014), but also for screening for developmental disorders among 

toddlers including low-resource regions (Dai et al., 2021; Marlow, Servili, & Tomlinson, 2019; 

Petrocchi, Levante, & Lecciso, 2020). The M-CHAT-R is also recommended for use in low- and 

middle-income regions (Marlow et al., 2019) due to a simplified scoring procedure and the two-

stage process that pairs the initial items with flow charts for structured Follow-Up (M-CHAT-R/F) 

questions that reduce the likelihood of false-positive responses. The M-CHAT(-R) is available in 

several different languages, and there are many psychometric and epidemiological studies with it 

(for details, see https://mchatscreen.com/); thus, the M-CHAT-R/F is positioned as an ASD 

screener to be used globally. 

In available studies from different world regions, the M-CHAT(-R) showed variable 

measurement and screening properties across various ethnic, racial, or cultural groups (e.g., 

Albores-Gallo et al., 2012; Mohamed et al., 2016; Windham et al., 2014). Studies show that 

although specificity for ASD screening is generally high, sensitivity varies markedly across low-

risk community samples in world populations. For example, low to moderate sensitivity was found 

in Malaysia (17.9 - 63.6%; Toh, Tan, Lau, & Kiyu, 2018) and in France (67%; Baduel et al., 2017), 

whereas sensitivity was high in Iran for the M-CHAT (90.3%; e.g., Samadi & McConkey, 2015), 

while for the M-CHAT-R in China (> 85%; Guo et al., 2019) and Turkey (Oner & Munir, 2019). 

In addition, studies from different regions identified different sets of critical items for ASD 

identification, with only a few overlapping items across cultures. Four items – brings things to 
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show, imitation of action, follows a point, and understands what is said – were common in at least 

three of four studies (Albores-Gallo et al., 2012; Darquah, 2021; Kamio et al., 2015; Robins et al., 

2001), whereas 14 other items were implicated in one or two studies, suggesting differential 

performance. In contrast, a recent study indicated that the M-CHAT-R/F is an effective screener 

with similar screening properties in non-Hispanic Black and non- Hispanic White children in the 

United States (USA; Dai et al., 2021). 

The Autism Spectrum Disorder International Consortium (ASDIC; Stevanovic, 2018) 

organized this study with the aim to contribute towards a greater understanding of early recognition 

of autistic symptoms in toddlers across different countries. The study tested for cultural differences 

in reporting autistic symptoms with the M-CHAT(-R) among toddlers with ASD aggregated from 

studies and clinical data in ten countries: Albania, Chile, Georgia, Macedonia, Malaysia, Mexico, 

Serbia, Turkey, the United Kingdom (UK), and the USA. Specifically, the aim was to evaluate the 

endorsement rates of the M-CHAT(-R) items by parents/caregivers of toddlers with ASD across 

the countries to identify items that best predict an ASD diagnosis (i.e., universal key indicators) 

and items with a potential cultural difference (i.e., culturally sensitive) in reporting ASD 

symptoms.  

Methods  

Study sample  

Data for this study were aggregated for toddlers who participated in previous studies or from 

unpublished/clinical data provided by the respective authors. The data were selected in the 

following steps. First, several searches were done for studies that published any M-CHAT(-R) data 

in PubMed and Scopus. The authors of the published studies were contacted and invited to share 

their data. Second, researchers and clinicians already included in the ASDIC, our databases from 

previous cross-cultural projects (https://www.icmhsg.org/), and from open-calls were separately 

invited to share data. The main inclusion criteria for the data were: (1) age range at screening 14 – 

36 months; (2) a diagnosis of autism, autism spectrum disorder, or pervasive developmental 

disorder based on the diagnostic evaluation and relevant criteria (APA, 2000, 2013; WHO, 1992), 

and (3) data available for individual M-CHAT(-R) items completed by parents/caregivers. The age 

range of 14-36 months was selected considering that the M-CHAT(-R) has been most often tested 

in samples between 14 and 36 months (e.g., Oner & Munir, 2019; Wieckowski  et al., 2021; Yama, 
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Freeman, Graves, Yuan, & Karen Campbell, 2012; Yuen, Penner, Carter, Szatmari, & Ungar, 

2018). Children who were screened with M-CHAT(-R) but did not complete an evaluation, and 

those who were evaluated and not diagnosed with ASD were excluded.  

Overall, M-CHAT(-R) data were available for toddlers with ASD from the following 

countries (see Table 1): Albania (n = 17 from Brennan, Fein, Como, Rathwell, & Chen, 2016), 

Chile (n = 15; unpublished/clinical data from Gatica-Bahamonde and from Gatica-Bahamonde et 

al., 2021), Georgia (n = 189; unpublished/clinical data from Medea Zirakashvili), Macedonia (n = 

95; unpublished/clinical data from Tatjana Zorcec), Malaysia (n = 52 from Toh, Tan, Lau, & Kiyu, 

2018), Mexico (n = 46 from Albores-Gallo et al., 2012), Serbia (n = 30 from Stevanović, 2021), 

Turkey (n = 150; unpublished/ clinical data from Handan Ozek Erkuran), UK (n = 28 from 

Charman et al., 2016), and USA (n = 312 from Chlebowski, Robins, Barton, & Fein, 2013; Robins 

et al., 2014; Windham et al., 2014). Based on the context in which the M-CHAT(-R) was 

completed, the samples from Albania, Chile, Malaysia, and USA were considered low-risk, from 

Mexico and Serbia mixed low-/high risk, and from Georgia, Macedonia, Turkey, and UK high-

risk. 

Expert clinicians made the final ASD diagnosis based on DSM-IV TR criteria (for 

Macedonia, Malaysia, Mexico, and the USA), DSM-5 criteria (for Chile, Macedonia, Serbia, 

Turkey, and the USA), ICD-10 criteria (for Georgia, Serbia, and the UK), or only based on the 

Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2000) for Albania. Most studies or 

data provided were missing information related to socio-economic status, race/ethnic background, 

and/or neuropsychiatric/genetic/medical comorbidities.  

The study was approved by the Ethics committee of the Clinic for Neurology and 

Psychiatry for children and Youths Belgrade, Serbia.  

Table 1  

Main characteristics of the samples included 

Country N Boys, n 
(%) 

Age in 
months, 
mean (SD); 
range  

Sample M-
CHAT(-
R) 
language  

Albania 17 12 
(70.6) 

26.00 (5.59), 
18-36 

Low-risk Albanian 
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Toddlers positively screened in a 
community, later diagnosed at a 
specialized center  

Chile 15 10 
(66.7) 

21.20 (2.62), 
18-24 

Low-risk 
Toddlers positively screened during 
regular visits at pediatricians, later 
diagnosed by a specialized team 

Spanish 

Malaysia 52 46 
(88.5) 

22.60 (5.26), 
16-35 

Low-risk 
Toddlers positively screened in a 
community later diagnosed at child 
health clinics 

Malay, 
Mandarin, 
English 

USA 31
2 

238 
(76.3) 

21.63 (3.95), 
14-36 

Low-risk 
Toddlers positively screened in 
communities or regular pediatric 
visits, later diagnosed at specialized 
clinics 

English, 
Spanish  

Mexico 46 37 
(80.4) 

29.07 (5.20), 
17-36 

Mixed low-/high-risk 
Toddlers positively screened in a 
community and toddlers suspected for 
NDD from a psychiatric department, 
diagnosed at the department by a 
specialized team 

Spanish  

Serbia 30 24 
(80.0) 

28.40 (5.78), 
15-36 

Mixed low-/high-risk 
Toddlers positively screened in a 
community and toddlers suspected for 
NDD from a psychiatric department, 
diagnosed at the department by 
specialists 

Serbian 

Georgia 18
9 

153 
(81.0) 

30.53 (5.48), 
16-36 

High-risk 
Toddlers suspected of NDD referred 
from neurologists or pediatricians, 
clinically screened, and diagnosed at a 
mental health center 

Georgian 

Macedoni
a 

95 75 
(78.9) 

27.54 (5.54), 
17-36 

High-risk 
Toddlers suspected for NDD referred 
from pediatricians, clinically screened, 
and diagnosed by a specialized team 

Macedoni
an  

Turkey 15
0 

118 
(78.7) 

26.79 (3.63), 
17-30 

High-risk 
Toddlers suspected of NDD referred 
from primary care physicians or 
pediatricians, clinically screened, and 
diagnosed at a psychiatric department 

Turkish  

UK 28 26 
(92.9) 

30.71 (3.58), 
23-36 

High-risk 
Toddlers referred to child health 
services and speech and language 
therapy services mainly suspected for 

English  
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Note: Neurodevelopmental disabilities – NDD  
 
 
 
M-CHAT(-R) data 

In the study, the term “M-CHAT(-R)” is used to denote both the M-CHAT (Robins, Fein, & 

Barton, 1999) and M-CHAT Revised (M-CHAT-R; Robins, Fein, & Barton, 2009), if not 

otherwise stated. The M-CHAT (Robins et al., 2001) has 23 items, and the M-CHAT-R (Robins 

et al., 2014), dropped three items; these screening instruments ask parents to report about typical 

behaviors affected in toddlers with ASD as well as atypical behaviors common in ASD. All items 

are scored as at risk (fail) or not at risk (pass); for 17 items, “yes” is scored as not at risk; three 

items (oversensitivity to sound, hearing concerns, and finger movements) are reverse scored such 

that “no” is scored as not at risk. A positive M-CHAT(-R), defined as failing any three items, 

indicates risk for developing/having ASD, thus requiring further assessment. Beginning in the 

early 2000s, the structured Follow-Up was available for both original and the revised form. The 

Follow-Up is recommended for children who score in the moderate risk range (initial score 3-7) 

to acquire additional information about potential risk behaviors. Since many of the included studies 

did not incorporate Follow-Up, the current study reports only initial screening results. 

Across the studies/databases from which the respective data were used for the present study, 

parents/primary caregivers self-completed the M-CHAT in Georgia (in Georgian), Malaysia (in 

Malay for 60, Mandarin for 21, and English for 13 toddlers), Mexico (in Spanish), Turkey (in 

Turkish), and the UK (in English), the M-CHAT-R in Albania (in Albanian), Chile (in Spanish), 

Macedonia (in Macedonian) and Serbia (in Serbian), and both versions in the USA (in English for 

737 and in Spanish for 7 toddlers). Cronbach’s alpha for the internal consistency of the M-CHAT(-

R) with 20 items from the respective studies was .74 for Albania (Brennan et al., 2016), .75 for 

Chile, .92 for Georgia, .64 for Macedonia. .85 for Malaysia, .78 for Mexico, .87 for Serbia, .89 for 

Turkey, .81 for the UK, and .78 for the USA. 

Data analysis  

Considering that the M-CHAT and M-CHAT-R are similar versions that differs in only three items 

and both had been combined previously (e.g., Khowaja, Hazzard, Robins, 2015), data analyses 

NDD, clinically screened, and 
diagnosed by specialized teams   
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included 20 M-CHAT(-R) items. For all 20 items, the percentage of those who failed/scored at 

risk (i.e., item endorsement) was calculated separately for each country. An item with < 30% 

endorsements for toddlers with ASD was considered to have a low endorsement rate, an item 

falling within the range of 30-60% to have a moderate endorsement, and an item with > 60% to 

have a high endorsement. Adapting the procedure used for other ASD instruments (Carruthers et 

al., 2018; Gillis, Callahan, & Romanczyk, 2011), any item with a low endorsement rate in at least 

one country and a moderate to high in the other(s) was considered to represent a potential cultural 

difference. In contrast, any item with a moderate to high endorsement rate across seven or more 

countries was considered as a candidate for a universal key indicator. An additional analysis was 

done with the low-risk vs. high-risk group with items having potential cultural differences (i.e., a 

low endorsement rate in at least one country and a moderate to high in the other(s) in the group) 

or being universal key indicators (i.e., a moderate to high endorsement rate across all countries in 

the group). 

Results 

The percentages of toddlers with ASD who were positive on each of the 20 M-CHAT(-R) items 

across ten countries are given in Table 2. All 20 items had a moderate or high endorsement rate 

for Mexico, 17 for Macedonia and Turkey, 16 for Albania, 15 for Georgia, 14 for Serbia, 12 for 

Chile, 11 for UK and USA, whereas only one item had a moderate rate for Malaysia, and other 

items had low. There was no item with a moderate to high endorsement rate across all 10 countries; 

all items had a low endorsement rate in at least one country and moderate to high in others.  

There were 14 items with a moderate to high endorsement rate in seven to nine countries. 

Of these, four items had moderate to high across nine countries: points to show and understands 

what is said had a high endorsement rate for six (and moderate for three), and follows your gaze 

and gets a parent to watch had high for five (and moderate for four). Items points to get help, 

brings things to show and follows a point had a moderate to high endorsement rate in all countries 

excluding Malaysia. The other items with many moderate or high endorsements were interest in 

other children (for 8 countries), plays pretend (for 8), imitates action (for 8), responds to name 

(for 7), unusual finger movements (for 7), hearing concerns (for 7), and social referencing (for 8). 

 Table 3 presents the 20 M-CHAT(-R) items with a potential cultural difference or universal 

key indicators across the low-risk and high-risk groups. The data from Malaysia were omitted from 
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this analysis since the low endorsement rate appeared to be an outlier relative to all other countries’ 

data. The ratio between the number of items as universal key indicators and a potential cultural 

difference was 8/9 in the low-risk sample group and 11/6 in the high-risk. Items points to get help, 

points to show, brings things to show, follows a point, follows your gaze, and understands what is 

said had moderate to high endorsement rates across the countries in the groups. Items makes eye 

contact, responds to name, hearing concerns, and reciprocal smile had low endorsement rates in 

at least one country and a moderate to high in the other(s) across the groups.    

 
 
Table 2  
Item endorsement (%) for each M-CHAT(-R) item 
 

  Low-risk Mixed low-
/high- risk 

High-risk 

Item Mod
-
high
* 

Alb 
n = 
17 

Chi 
n = 
15 

Mal 
n = 52 

USA 
n = 
312 

Mex 
n = 46 

Ser 
n = 30 

Geo 
n = 
189  

Mac 
n = 
95 

Tur 
n = 
150 

UK 
n = 
28 

Enjoys movement 
activities 

2 17.6 13.3 0 4.2 39.1 13.8 11.1 27.4 69.3 7.4 

Interest in other 
children 

8 58.8 20.0 23.1 32.0 60.9 63.3 51.3 70.2 76.7 53.6 

Climbs on things 1 29.4 0 3.8 5.4 54.3 10.0 6.3 20.0 19.3 3.7 
Plays pretend 8 70.6 66.7 19.2 49.7 45.7 53.3 51.9 96.8 96.7 21.4 
Points to get help 9 41.2 46.7 25.0 63.7 47.8 73.3 53.4 98.9 94.7 42.9 
Points to show 9 76.5 73.3 21.2 68.7 47.8 96.7 58.7 96.8 88.0 44.4 
Brings things to show  9 88.2 33.3 23.1 45.7 41.3 69.0 56.1 98.9 89.3 42.3 
Makes eye contact 5 58.8 20.0 15.4 19.2 39.1 36.7 15.9 86.3 92.0 17.9 
Upsets by everyday 
noises 

6 17.6 33.3 25.0 28.6 58.7 10.0 61.9 76.8 43.3 63.0 

Reciprocal smile 3 58.8 20.0 11.5 9.4 45.7 13.3 10.1 72.6 28.7 7.7 
Imitates actions 8 58.8 13.3 26.9 34.5 63.0 57.1 50.3 96.8 59.3 48.1 
Responds to name 7 70.6 40.0 26.9 27.9 34.8 48.3 44.4 94.7 45.3 28.6 
Follows a point 9 70.6 60.0 28.8 43.8 45.7 76.7 54.0 93.7 89.3 42.9 
Walks 1 5.9 0 7.7 8.7 30.4 3.3 1.1 2.1 4.7 3.6 
Follows your gaze 9 94.1 53.3 17.3 54.0 71.7 86.7 39.7 100 99.3 46.4 
Unusual finger 
movements 

7 58.8 33.3 17.3 26.1 47.8 21.4 70.9 76.8 43.3 40.7 

Gets a parent to watch 9 94.1 20.0 30.8 56.1 63.0 62.1 45.5 100 96.7 32.1 
Hearing concerns 7 52.9 60.0 17.3 25.4 45.7 40.0 74.6 88.4 93.3 25.0 
Understands what is 
said 

9 70.6 73.3 23.1 48.2 54.3 78.6 70.9 100 94.7 42.3 
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Social referencing 8 76.5 46.7 26.9 45.0 52.2 53.3 45.2 96.8 64.0 25.0 
Note: *Number of countries out of 10 with 30% endorsement or higher. Alb – Albania; Chi – 
Chile, Geo – Georgia, Mac – Macedonia, Mal – Malaysia, Mex – Mexico, Ser – Serbia, Tur – 
Turkey, UK – United Kingdom, USA – United States. Light shading indicates moderate 
endorsement of 30-60% and dark shading high endorsement of > 60%.  

 

 

 

Table 3  

M-CHAT(-R) items with potential cultural differences or being universal key indicators across 

three sample groups 

Item  Low-risk High-risk 
Points to get help U U 
Points to show U U 
Brings things to show  U U 
Follows a point U U 
Follows your gaze U U 
Understands what is said U U 
Interest in other children C U 
Imitates actions C U 
Gets a parent to watch C U 
Plays pretend U C 
Social referencing U C 
Unusual finger movements C U 
Upsets by everyday noises C U 
Makes eye contact C C 
Responds to name C C 
Hearing concerns C C 
Reciprocal smile C C 
Climbs on things UL UL 
Walks UL UL 
Enjoys movement activities UL C 

Note: C - potential cultural difference (i.e., a low endorsement rate in at least one country and a 

moderate to high in the other(s) in the group); U – universal key indicator (i.e., a moderate to 

high endorsement rate across all countries in the group); UL – a universally low endorsement 

rate across all countries in the group.  
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Discussion  

To clarify the extent to which cross-cultural differences in ASD symptoms are due to measurement 

methods or true, inherent characteristics of the disorder (i.e., the cross-cultural variability), studies 

are needed that evaluate whether autistic symptoms are equally reported cross-culturally with 

existing instruments. Testing the M-CHAT(-R) data from parents/primary caregivers of toddlers 

in Albania, Chile, Georgia, Macedonia, Malaysia, Mexico, Serbia, Turkey, UK and USA, this 

study found that within each country and across the countries endorsement rates of at-risk 

responses varied for all items related to typical behaviors affected in toddlers with ASD as well as 

atypical behaviors common in ASD. Countries that had the highest number of items with moderate 

to high endorsement rates (17-20 items) were Mexico, Macedonia, and Turkey; countries with 

fewer, but more than half of the items endorsed at moderate to high rates (11-16 items) included 

Albania, Georgia and Serbia, then Chile, UK, and the USA. In contrast, for the data from Malaysia, 

only one item had a moderate endorsement rate, while all other items were endorsed by fewer than 

30% of parents. This finding suggests that the data for Malaysia are an outlier compared to data 

from other countries. This may not only indicate the variation in the expression and reporting 

autistic symptoms/behaviors among the parents/caregivers in this country, which could be related 

to different cultural aspects such as stigma and less willingness to report symptoms, but also on 

the characteristics of the sample and its assessment, or even a measurement error, even though the 

internal consistency of the data included was good (.78).   

To evaluate cultural sensitivity, individual items were examined to determine whether the 

endorsement rate was similar across countries. Although all items had a low endorsement rate in 

at least one country and a moderate to high in the other(s), which could suggest potential cultural 

difference (Carruthers et al., 2018), 14 items had a moderate to high endorsement rate in seven or 

more countries; thus, these items represent candidates for universal key indicators. Of particular 

relevance in this regard are items with moderate to high endorsement rate in all countries excluding 

Malaysia, points to get help, points to show, brings things to show, follows a point, follows your 

gaze, and understands what is said. On the other hand, the results of the additional analysis 

considering whether the sample was low- or high-risk, also confirmed that these six items are 

universal key indicators. In contrast, items makes eye contact, responds to name, hearing concerns, 

and reciprocal smile are interpreted to have a potential cultural difference. This analysis also 
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showed that parents/caregivers across countries reported some ASD symptoms differently 

depending on the level of risk; plays pretend and social referencing appeared more culturally 

different in the high-risk toddlers, whereas interest in other children, imitates actions, gets a parent 

to watch, unusual finger movements, and upsets by everyday noises differed among low-risk 

samples. These findings together suggest that the perception of the M-CHAT(-R) items by parents 

of toddlers with ASD not only varies markedly across countries, but also that the perception may 

be culturally sensitive, in line with one previous study showing that items on another toddler 

screener (Matson et al., 2017) were endorsed differently across Greece, Italy, Japan, Poland, and 

the USA. However, the level of risk or suspicion for ASD may also affect the reporting in that 

parents for high-risk toddlers tend to observe the symptoms more universally. 

The items that appear to be less culturally sensitive broadly represent joint attention, 

imitation, social engagement, and language comprehension. Impairment in these domains is more 

likely endorsed by parents/primary caregivers from different cultures/countries as common 

atypical behaviors in toddlers with ASD. Although using a different approach from studying the 

rate of endorsement, Kamio et al. (2015) in the Japanese version of the M-CHAT(-R) also 

identified item points to get help (i.e., imperative pointing) and understands what is said to be best 

discriminating for ASD, while Darquah (2021) identified only item understands what is said. The 

item proto-declarative pointing (i.e., points to show) was recognized as one of the most important 

items within a theoretical framework for ASD screening (Magán‐Maganto et al., 2018). 

Comparing data across several countries for the Quantitative Checklist for Autism in Toddlers (Q-

CHAT; Allison et al., 2008), it was observed that items reporting imperative and declarative 

pointing, as in this study, besides gestures and staring at nothing, were common for toddlers with 

ASD across different language/cultural groups (Stevanović, 2021). 

There are several explanations for our findings. First, differences in responding to the items 

of the M-CHAT(-R) may reflect different values and norms placed on specific ASD behaviors vs. 

expected developmental behaviors by parents/ caregivers from different societies or cultures (e.g., 

Bernier, Mao, & Yen, 2010; Carruthers et al., 2018; Norbury & Sparks, 2013). For example, 

compared to White parents, Black parents reported significantly fewer ASD concerns and fewer 

social and restricted and repetitive behavior concerns (Donohue, Childs, Richards, & Robins, 

2019). Another example is that the age of parental concern for expression of ASD may vary 
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especially comparing low- and middle-income countries with high-income countries (Samms-

Vaughan, 2014). In addition, local beliefs and knowledge about ASD could also affect the 

reporting (Norbury & Sparks, 2013), literacy levels, lack of knowledge about milestones in 

general, and the possibility of parents providing socially acceptable responses (Marlow et al., 

2019). Second, differences in responding could represent the construct inequivalence in 

conceptualizing ASD behaviors with the M-CHAT(-R), linked to genuine differences in 

expressing ASD symptoms at various levels among children across cultures/nations (e.g., de 

Leeuw et al., 2020) and how ASD is conceptualized and measured across different societies (e.g., 

Zaroff & Uhm, 2012). This latter hypothesis may best be explored by testing simultaneously cross-

cultural measurement invariance of the M-CHAT(-R). Third, partially linked to the previous point, 

it could be that the M-CHAT(-R) translations were not culturally adapted for the languages and 

compared rigorously to ensure conceptual, but also linguistic equivalence, which is one of the most 

relevant concerns when screeners are to be used in another language/culture (DuBay & Watson, 

2019). Finally, impairments in joint attention and social engagement may be more stable signs of 

ASD in toddlers and more readily reported by parents from different cultures. 

The present study has several limitations that should be considered when interpreting the 

results. Firstly, we used already available data and not data simultaneously collected. In this regard, 

we could not consider and control for sociodemographic and clinical data for participants and their 

parents/ caregivers, including race, sex, and children’s ASD symptom expression and severity, for 

example, by an objectively measured/observed instrument such as the ADOS (Lord et al., 2000). 

It could be possible that children with different cognitive profiles or behavioral difficulties were 

included in the original studies/clinical data, which also may affect the reporting (e.g., Christopher, 

Bishop, Carpenter, Warren, & Kanne, 2020), since M-CHAT(-R) scores are affected by the 

presence of developmental concern (Yuen, Penner, Carter, Szatmari, & Ungar, 2018). A 

significant limitation related to this aspect is that final ASD diagnosis was based on different 

criteria across samples, including DSM-IV, DSM-5, ICD-10, and in one case (Albania) based only 

on the ADOS. In addition, this study is unable to ascertain whether interpretation of ASD 

symptoms varies across cultures. In addition, because this study’s sample aggregated data from 

several research and clinical sources, it was not possible to examine the endorsements rates of M-

CHAT(-R) items in children who were not diagnosed with ASD. Therefore, observed differences 

across countries could reflect differences in clinical presentation across samples, besides being 
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actual possible cultural differences. Another limitation is not including the Follow-Up in the 

analyses since the data were not available for most of the included studies. The Follow-Up may 

decrease the false positive rates and likely affect the endorsement rates. Recruitment strategies 

(e.g., screening in high-risk vs. low-risk settings) and inclusion criteria for evaluations (e.g., 

evaluating randomly selected screen negative cases, children who demonstrated risk other than 

screening positive on M-CHAT(-R/F), or only evaluating positive screen cases will impact how 

the tool performed in children who were not diagnosed with ASD. Future studies should examine 

screener performance, including discriminatory power (Carruthers et al., 2018), in children with 

other neurodevelopmental delays and typical development, ensuring that samples are comparable 

across regions. In addition, it was not possible to evaluate the effects of age due to a small number 

of participants in some countries, an important issue to consider in early ASD screening (Toh et 

al., 2018; Sánchez-García, Galindo-Villardón, Nieto-Librero, Martín-Rodero, & Robins, 2019), as 

well as gender effects considering the differences observed in ASD screening with older children 

(e.g., Samadi, Mohammad, Ghanimi, & McConkey, 2016). Similarly, data collected during 

different time periods could also be affected by new knowledge available to the public. We also 

could not evaluate the appropriateness and quality of the clinical assessments since this was not 

available from all studies even after correspondence with the authors providing the data. Finally, 

the measurement invariance across the countries was not assessed due to a different number of 

included subjects. 

Conclusion  

There were differences in responding to M-CHAT(-R) items related to typical behaviors affected 

in toddlers with ASD and atypical behaviors common in ASD by parents/primary caregivers across 

ten countries, which may indicate cross-country variations in the recognition and evaluation of 

early autistic symptoms in toddlers. Items related to joint attention, imitation, social engagement, 

and language comprehension may be less variable and potentially interpreted as universal atypical 

behaviors in toddlers with ASD. The main implications of this study are that ASD screening with 

the M-CHAT(-R) needs to consider culturally sensitive aspects to improve screening accuracy and 

to complement the M-CHAT(-R), such as adding additional items or explanations to these 20, but 

also that finding a universally valid short screener is highly unlikely.  
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