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Early detection of Autism Spectrum Disorder (ASD) has proven to be of high significance, however there
is a limited availability of ASD screening tools in Serbian language. In this study we aim to translate,
: assess reliability and, in part, test the applicability of Modified Checklist for Autism in Toddlers, Revised,
. with Follow-Up (M-CHAT R/F) in Serbian Healthcare environment. We screened 128 children in three
: primary healthcare centres and 20 children in a tertiary psychiatric center, using M-CHAT R/F translated
. into Serbian language, between December 2014 and October 2015. At the end of the screening process
. 80% of participants in the risk group screened positive for ASD, while in the control group 4 (3.1%)
. participants screened positive, with a mean total scores of 8.25 and 0.66 respectively. The Cronbach’s
a coefficient was 0.91 and Guttman’s X6 was 0.93. Test — retest reliability was deemed as acceptable,
. and no significant correlation was found between M-CHAT-R/F scores and Epworth Sleepiness Scale
. for children scores. The Serbian version of the M-CHAT-R/F has shown satisfactory reliability. We can
. therefore assert that it is a reliable tool for identifying ASD and it can be used in clinical practice to
. improve early detection, assessment and treatment.

© Autism spectrum disorder (ASD) is a common neurodevelopmental disorder manifested by impairments in
social interaction and communication, as well as the presence of repetitive and restricted behaviours/interests'.
In 2010, the prevalence of ASD in the United States was estimated at 14.7 cases per 1000 children, or 1 in 68
children, with substantial variability in estimates by region, sex, and race/ethnicity?. Diagnosis of ASD relies
on set of subjective qualitative or semi-qualitative criteria, however an objective clinical test that can facilitate

. diagnostic process is not available®. Furthermore, it is well established that early intervention is associated with

. better clinical outcomes in persons with ASD, raising the hope that treatment during the initial phase of illness
could prevent the development of more severe form of disorder and thus reduce risk of chronic symptoms and
disability. Therefore, for ASD in particular, it is crucial to improve paediatrician skills in early screening of pos-

. sible developmental delay, more specifically ASD®. The American Academy of Paediatrics (AAP) recommends

© that ASD-specific standardize screening should be performed at 18- and 24-month preventive check-ups; even

. though a 2009 survey among paediatricians found that only 28% routinely used it and most common barriers
included lack of time and lack of familiarity with screening tools”.
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Although autism is hard to diagnose before 36 months, symptoms often surface between 12 and 18 months?,
there is a large delay between the first parental concerns and the diagnosis’. Recognition and diagnosis of ASD
also depends on the parents’ education level and attitude'?. While the average reported age of ASD diagnosis is
3.9 to 5.7 years depending on research design!!*, many parents of diagnosed ASD children recall concerns in the
years prior to ASD initial diagnosis, and as many as 50% of them suspected their children had problems even by
the end of their first year. Not to mention, that children with milder symptoms are often diagnosed much later.

Early detection of ASD proved to be of high significance, since early implementation of intensive treatment
strategies leads to a better prognosis for the affected child. Moreover, early detection helps with reducing family
stress and societal burden®. Due to lack of reproducible biological markers for determination of an ASD diag-
nosis, early detection has been based on a combination of different strategies. Some of those strategies include
developmental surveillance through expert casual assessment of communication, social and play skills, and con-
sideration of parental concerns'>'*. Paediatricians need support as well, in the form of sensitive screening tools,
in order to provide better care, and if needed, refer the child to other specialists®.

ASD-specific screening tools have been classified into level 1 and level 2 screening tools. Level 1 screening
tools have been designed for primary health care setting®, and level 1 screening applies to all children regardless
of risk status (i.e., “universal” screening). In contrast, level 2 screening is targeted at children already identified as
being at increased risk (e.g., due to a positive family history, concerns raised by parents or clinicians, identifica-
tion by a level 1 screener).

One of the first available level 1 screening tools for ASD was the Checklist for Autism in Toddlers (CHAT),
developed by Baron-Cohen et al. in 1992. As a more sensitive alternative to this questionnaire, Robins et al. con-
structed in 2001, for the needs of the American healthcare system, a Modified Checklist for Autism in Toddlers
(M-CHAT)". This adaptation eliminated the physician observation section and expanded on the parent report
items. Extensive validation of this instrument pointed towards the need for a follow-up, done by phone or other
methods, of children with positive screening, in order to minimize the number of false positive cases. As to avoid
the false negative cases, the minimum score for a positive screening result was significantly lowered. In the mean-
time, the authors performed a revision of the questionnaire, decreasing the number and rephrasing certain items.
Modified Checklist for Autism in Toddlers, Revised with Follow-up (M-CHAT-R/F) was designed by Robins et al.
in 2009'%17 and it has since been translated into 35 languages or dialects.

M-CHAT-R/F is a two-stage ASD screening instrument intended for parents of 16 to 30 months old chil-
dren. It contains 20 items for which the parent choses a YES/NO answer. In case the screening proves positive
(3 or more positive answers), a structured Follow-Up interview (FUI) is conducted with the parent, in order to
attain additional information regarding examples of risk behaviour of the child and to determine the need for
further diagnostics, monitoring and evaluation. For children whose scores are 8 and above, it is acceptable to
bypass the Follow-Up and refer them immediately for diagnostic evaluation and eligibility evaluation for early
intervention'®.

Primary health care institutions in Serbia are organized in each municipality; each child is assigned a pae-
diatrician as a primary health care chosen doctor for the entire school age, and attends regular preventive
health screening visits during early development. Paediatricians, if necessary, can refer children to secondary
or tertiary health care levels, depending on the problem. Developmental problems in children are fully assessed
mostly in tertiary health care institutions, most of which are specifically oriented to a particular area. In view
of limited availability of level 1 screening tools in Serbian language, as well as sparse data of their application in
Serbian primary health care setting, we sought to translate, assess reliability and, in part, test the applicability of
M-CHAT-R/F as an ASD screening tool in Serbian clinical setting.

Methods

Preparation of Serbian M-CHAT/R-F version. After obtaining permission from the authors, the
M-CHAT-R/F was translated from English to Serbian, independently by two bilingual researchers, and the trans-
lations were compared and combined. A back translation was also performed by a third party, with the result
comparable to the original. Slight adaptation of wording was required due to languages differences. The research
was conducted in three primary health care centres, and in one tertiary psychiatric centre with a child and ado-
lescent psychiatric unit within it, between December 2014 and October 2015.

For the purpose of the study primary heath care centres were randomly selected. The tertiary psychiatric
centre was chosen because it is one of the institutions where children with suspected developmental problems
are referred to for assessment and treatment, within the child and adolescent psychiatry unit. Organization of
Serbian health care system is at present time constructed in such a way that this level of specialized health care
service was deemed most adequate in providing us with the easiest access to children, within the Serbian health
care system, in risk of developmental delays or disorders. The ethics committees of Institute of Mental Health in
Belgrade and School of Medicine, University of Belgrade approved the experimental protocols used in the current
study. All experiments were performed in accordance with the committees’ guidelines and regulations. Written
informed consent was obtained from all participants or legal guardians. Each patient’s capacity to provide consent
was confirmed by a family member or legal guardians when needed. Individuals with a legal measure of reduced
capacity were excluded.

Participants. The control group was comprised of 128 participants in primary healthcare setting, some of
which were children attending a scheduled preventive health-screening visits at 18 and 24 months of age, and
some were children captured during a spontaneous paediatrician visit, between 16 and 30 months of age.

The risk group included 20 children, referred for evaluation and diagnostics to a specialized tertiary psychiat-
ric institution with child and adolescents psychiatry service, with suspicion of developmental delay or disorder,
including ASD.
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Group
Control (N=128) | Risk (N=20)

Sex ratio (male %: female %) 57:43 70:30
Mean age in months (standard deviation) 22.25(3.94) 23.53 (4.26)
Mean mother’s age at childbirth (standard deviation) 30.4 (5.29) 31.2(3.65)
Mean father’s age at childbirth (standard deviation) 33.92(6.8) 34.47 (4.64)
Mean gestational age (weeks) at birth (standard deviation) 38.57 (2.06) 36.82 (2.87)
Number of siblings (mode) 1 1

Table 1. Sample characteristics.

Procedure. A questionnaire package was compiled, containing a written consent form, a general ques-
tionnaire covering child demographics, ASD risk factors and previous development, a Serbian version of
M-CHAT-R/F, as well as Epworth Sleepiness Scale for children'®, to assess the discriminant validity. Trained
health care professionals administered the questionnaire packages.

The procedure included two stages. During stage one, after being provided with basic information on the
research, the parents were asked to sign a consent form and were left to fill out the questionnaires. This usu-
ally took 20 to 30 minutes, including the 5 to 10 minutes required to complete the M-CHAT-R/F. Scoring of the
M-CHAT-R/F was conducted on the spot.

The stage two followed in instances when the M-CHAT-R/F score was between 3 and 7. In these cases the
Follow-up interview (FUI) was implemented, which usually took under 10 minutes. If score upon Follow-Up
was 0-1, child has screened negative. If M-CHAT-R/F score remained at 2 or higher, the child has screened
positive, and the attending paediatrician or child psychiatrist was notified. A number of randomly chosen par-
ticipants (N = 26) were contacted via telephone several weeks later and asked to complete again the first stage of
M-CHAT-R/E in order to evaluate test-retest reliability.

Results
A summary of participants’ demographic characteristics is given in Table 1.

No significant differences between groups were observed in regards to sex, age, number of siblings and par-
ents’ age at childbirth. Mean gestational age at birth was found to be lower in the risk group (F(1,136) =9.63,
p=0.002), indicating a possible risk factor for onset of neurodevelopmental disturbances.

Results of screening. At stage one, in the risk group, 15 (75%) of participants were classified as high risk,
1 (5%) as medium risk and 4 (20%) as low risk for ASD, while in the control group, 1 (0.8%) participant was
classified as high risk, 9 (7%) as medium risk and 118 (92.2%) as low risk. Mean total score at stage one was 8.45
(0 =4.92) in the risk group, and 0.79 (o = 1.49) in the control group. After the follow-up interview, in stage two,
16 (80%) participants in the risk group screened positive for ASD, with a mean total score of 8.25 (o =4.88), while
in the control group 4 (3.1%) participants screened positive, with a mean total score of 0.66 (o = 1.37).

The frequencies of participants in both groups who scored a “fail” on each item are given in Table 2.

Participants in the risk group failed almost all items with greater frequency than participants in the control
group. In both groups, relatively low frequencies of “fail” responses have been observed on motor items (items 4, and
20), not surprising, considering these items were created as foils'” and do not assess ASD. A markedly high number
of participants from the risk group failed items whose content relates to socialization (items 7, 15, and 16).

Psychometric properties. M-CHAT-R/F displayed excellent internal consistency across all items, with
Cronbach’s a =0.91 and Guttman’s X6 = 0.93 (X6 being based on the amount of variance in each item that can
be accounted for the linear regression of all of the other items). Given the heterogenous content of the items,
Cronbach’s a is suprisingly high; however, corrected item - total correlations for motor items were in the order of
0.2, or non-significant, while corrected item - total correlations for all other items were in the range of 0.3-0.8,
averaging at 0.67, accounting for high internal consistency.Kaiser-Meyer-Olkin (KMO) measure of sampling ade-
quacy was 0.89, which can be considered as satisfactory, given the heterogeneous content of the items. Correlation
between total first-stage scores at the initial examination and total scores 4 weeks later was r =0.80, p < 0.001,
indicating acceptable test — retest reliability. No significant correlation was found between M-CHAT-R/F scores
and Epworth Sleepiness Scale for children scores.

Discussion
This is the first study to assess reliability M-CHAT/R-F in Serbia and our paper outlines the two phases of this
process: translation and reliability analysis. Our study suggests that M-CHAT/R-F is sufficiently reliable. Using a
four-week test-retest method, total scores of the Serbian version of M-CHAT/R-F at two time points were signifi-
cantly correlated; measures of internal consistency were also satisfactory. Furthermore, using Epworth Sleepiness
Scale for children we have shown that Serbian version of M-CHAT/R-F has divergent validity.

Several studies have used the M-CHAT in the general population as a level 1 screening instrument during
well-child visits, but using the Follow-up interview reduced the screen positive rate by 65-80%".

Some clinicians believed that M-CHAT (without FUI) is over inclusive and the later prevalence of ASD esti-
mated around 0.9% lower than the M-CHAT screen-positive rate (6.4%). This was a particular reason why we
selected version with FUT and translated it into Serbian. This specific interview is a screening instrument for the
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L 3(2.3%) 12 (60%)
2. 5(3.9%) 7 (35%)
3 5(3.9%) 9 (45%)
4. 1(0.8%) 1(5%)

5. 11(8.6%) 5 (25%)
6. 6 (4.7%) 10 (50%)
7. 1(3.1%) 16 (80%)
8. 3(2.4%) 7 (35%)
9. 2(1.6%) 10 (50%)
10. 2(1.6%) 10 (50%)
11. 2(1.6%) 10 (50%)
12. 1(0.8%) 4(20%)
13. 10 (7.8%) 6 (30%)
14. 1(0.8%) 8 (40%)
15. 2(1.6%) 14 (70%)
16. 9 (7%) 16 (80%)
17. 4(3.1%) 9 (45%)
18. 3(2.3%) 12 (60%)
19. 10 (7.8%) 9 (45%)
20. 1(0.8%) 3 (15%)

Table 2. Frequencies of “fail” scores per item in control and risk group. Description of items avalable online
(http://mchatscreen.com).

general population and it is up to the investigator, in this case predominately pediatrician, to weight the balance
between the false negative and false positive results.

We believe that screening procedure with M-CHAT/R-F should be used in routine practice, as already is a
standard procedure in Spain’. In USA, this instrument has demonstrated to be an effective tool for screening of
low-risk toddlers and American Academy of Child and Adolescent Psychiatry (AACAP) supports the screening
of ASD in young children and, in some instances, in older ones, as well?!. Children should be rescreened if they
are younger then 24 months, as reccommended by American Academy of Pediatrics, and authors of the instru-
ment suggested that all children who continue to show risk after Follow-Up should be screened, and that this is
anticipated to be approximately one third of all of the children who complete the Follow-Up based on initial risk,
and will need referral for further diagnostic procedure and early interventions'®. However, screening information
should be carefully communicated to the parents and in addition to education on how to use the instrument, the
pediatrician should acquire knowledge about motivational strategies for parents/caregivers to follow up diagnos-
tic and treatment procedures.

M-CHAT/R-F administration should start with the pediatrician and/or member of developmental team
within the primary health care center. They have to introduce the characteristics of this screening instrument
to parents. We clearly see the need for coordination between the health services and specific early intervention,
either with health care, education or social welfare system.

Implementing standardized screening procedure can greatly decrease the time in which the children and their
parents are referred to the centers where they can get the proper diagnostic and suggested treatment. Children
who receive early interventions at younger ages have improved outcomes in different developmental domains
(communication, language, and social skills)!*. Also, in the creation of policies devoted to early development it
is important to have standardized screening tools in order to be able to identify children at risk and to further
promote developing of centers for early intervention.

Limitations

Primary limitations of our study are relatively small sample sizes, and the fact that the risk group was selected
solely on basis of referral for diagnostic evaluation, with suspicion of ASD or developmental delay, and not on
basis of a confirmed ASD diagnosis, which would have enabled calculating instrument sensitivity and specific-
ity on our sample. However our design corresponds fully to the fact that we conducted a naturalistic study, in a
‘real-life’ clinical setting. To overcome these limitations follow-up research with more sophisticated design will
be required, taking into consideration opinions and comments of mental health professionals who administrated
the Serbian translation of M-CHAT-R/E Finally, in the current study we did not include a group diagnosed with
ASD in order to have a comparison group.

Conclusion

The Serbian version of the M-CHAT-R/F has shown satisfactory reliability. We can therefore assert that it is a
reliable tool for identifying ASD and it can be used by healthcare professionals in their clinical practice to improve
early detection, assessment and treatment for children with high scores. Early detection of ASD will result in early
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identification and consequently early intervention. Many studies already have shown that early interventions are
associated with improved social behavior, language improvement and decrease of other ASD symptoms.

References

1.

2.

3.

15.

16.

17.

18.
19.

20.

21.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. (5th ed. Arlington, V.A.) Ch 5, 50-59
(American Psychiatric Publishing, 2013).

Christensen, D. L. et al. Prevalence and Characteristics of Autism Spectrum Disorder Among Children Aged 8 Years — Autism and
Developmental Disabilities Monitoring Network, 11 Sites, United States, 2012. MM WR Surveill Summ. 65, 1-23 (2016).

Perkins, D. O. et al. Towards a psychosis risk blood diagnostic for persons experiencing high-risk symptoms: preliminary results
from the NAPLS project. Schizophr Bull. 41, 419-428 (2015).

. Smith, T, Groen, A. D. & Wynn, ]. W. Randomized trial of intensive early intervention for children with pervasive developmental

disorder. Am | Ment Retard. 105, 269-285 (2000).

. Cangialose, A. & Allen P. J. Screening for Autism Spectrum Disorders in Infants Before 18 Months of Age. Pediatr Nurs. 40, 33-37

(2014).

. Plauche-Johnson, C. & Myers, S. M. & The Council on Children With Disabilities. Identification and Evaluation of Children With

Autism Spectrum Disorders. Pediatrics. 120, 1184-1215 (2007).

. Gillis, J. M. Screening practices of family physicians and pediatricians in 2 southern states. Infants & Young Children. 22, 321-330

(2009).

. Landa, R. J., Holman, K. C. & Garrett-Mayer, E. Social and communication development in toddlers with early and later diagnosis

of autism spectrum disorders. Arch Gen Psychiatry. 64, 853-864 (2007).

. Garcia-Primo, P. et al. Screening for autism spectrum disorders: state of the art in Europe. Eur Child Adolesc Psychiatry. 23,

1005-1021 (2014).

. Albores-Gallo, L. et al. M-CHAT Mexican Version Validity and Reliability and Some Cultural Considerations. ISRN Neurology.

2012, 1-7 (2012).

. Mandell, D. S. et al. Racial/ethnic disparities in the identification of children with autism spectrum disorders. Am ] Public Health.

99, 493-498 (2009).

. Nash P. L. & Coury D. L. Screening tools assist with diagnosis of autistic spectrum disorders. Pediatr Ann. 32, 664-670 (2003).
. Filipek, P. A. et al. Practice parameters: Screening and diagnosis of Autism. Neurology. 55, 468-479 (2000).
. Canal-Bedia, R. et al. Modified Checklist for Autism in Toddlers: Cross-Cultural Adaptation and Validation in Spain. ] Autism Dev

Disord. 41, 1342-1351 (2011).

Kamio, Y. et al. Effectiveness of Using the Modified Checklist for Autism in Toddlers in Two-Stage Screening of Autism Spectrum
Disorder at the 18-Month Health Check-Up in Japan. ] Autism Dev Disord. 44, 194-203 (2014).

Robins D. L. et al. Validation of the Modified ChecKklist for Autism in Toddlers, Revised With Follow-up (M-CHAT-R/F). Pediatrics.
133, 37-45 (2014).

Kleinman, J. M. et al. The Modified Checklist for Autism in Toddlers: A Follow-up Study Investigating the Early Detection of Autism
Spectrum Disorders. ] Autism Dev Disord. 38, 827-839 (2008).

Johns, M. W. Reliability and Factor Analysis of the Epworth Sleepiness Scale. Sleep. 15, 376-381 (1992).

Windham, G. C. et al. Autism and Developmental Screening in a Public, Primary Care Setting Primarily Serving Hispanics:
Challenges and Results. ] Autism Dev Disord. 44, 1621-1632 (2014).

Beuker, K. T. et al. ESAT and M-CHAT as screening instruments for autism spectrum disorders at 18 months in the general
population: issues of overlap and association with clinical referrals. Eur Child Adolesc Psychiatry. 23, 1081-1091 (2014).

Volkmar, F. et al. Practice parameter for the assessment and treatment of children and adolescents with autism spectrum disorder. J
Am Acad Child Adolesc Psychiatry. 53, 237-257 (2014).

Acknowledgements

We sincerely thank the parents of children for their cooperation in this study as well as iSerbia’s program “Srbija
na vezi”. Funding for this study was provided by research grants from the Ministry of Education, Culture, Sports,
Science and Technology of Japan.

Author Contributions

M.C,, J.J, M.K,, B.A. and M.M.P. designed the study, performed the literature search and wrote the manuscript.
M.K. performed the statistical analysis. M.C,, J.]., M.K,, N.R., O.A.H. and M.M.P. recruited and screened the
participants. M.PP,, D.L.T,, B.A,, HK,, I.B.V. and N.O. supervised the research and gave critical comments to the
manuscript. All of the authors approved the final manuscript.

Additional Information
Competing financial interests: The authors declare no competing financial interests.

How to cite this article: Carakovac, M. et al. Serbian Language version of the Modified Checklist for Autism in
Toddlers, Revised, with Follow-Up: Cross-Cultural Adaptation and Assessment of Reliability. Sci. Rep. 6, 38222;
doi: 10.1038/srep38222 (2016).

Publisher's note: Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

This work is licensed under a Creative Commons Attribution 4.0 International License. The images

or other third party material in this article are included in the article’s Creative Commons license,

unless indicated otherwise in the credit line; if the material is not included under the Creative Commons license,
users will need to obtain permission from the license holder to reproduce the material. To view a copy of this
license, visit http://creativecommons.org/licenses/by/4.0/

© The Author(s) 2016

SCIENTIFIC REPORTS | 6:38222 | DOI: 10.1038/srep38222 5


http://creativecommons.org/licenses/by/4.0/

	Serbian Language version of the Modified Checklist for Autism in Toddlers, Revised, with Follow-Up: Cross-Cultural Adaptation and Assessment of Reliability
	Introduction
	Methods
	Preparation of Serbian M-CHAT/R-F version
	Participants
	Procedure

	Results
	Results of screening
	Psychometric properties

	Discussion
	Limitations
	Conclusion
	Additional Information
	Acknowledgements
	References



 
    
       
          application/pdf
          
             
                Serbian Language version of the Modified Checklist for Autism in Toddlers, Revised, with Follow-Up: Cross-Cultural Adaptation and Assessment of Reliability
            
         
          
             
                srep ,  (2016). doi:10.1038/srep38222
            
         
          
             
                Mia Carakovac
                Jelena Jovanovic
                Marko Kalanj
                Nenad Rudic
                Olivera Aleksic–Hil
                Branko Aleksic
                Itzel Bustos Villalobos
                Hideki Kasuya
                Norio Ozaki
                Dusica Lecic–Tosevski
                Milica Pejovic–Milovancevic
            
         
          doi:10.1038/srep38222
          
             
                Nature Publishing Group
            
         
          
             
                © 2016 Nature Publishing Group
            
         
      
       
          
      
       
          © 2016 The Author(s)
          10.1038/srep38222
          2045-2322
          
          Nature Publishing Group
          
             
                permissions@nature.com
            
         
          
             
                http://dx.doi.org/10.1038/srep38222
            
         
      
       
          
          
          
             
                doi:10.1038/srep38222
            
         
          
             
                srep ,  (2016). doi:10.1038/srep38222
            
         
          
          
      
       
       
          True
      
   




