
 
 
Al-Azhar Med. J.                  Vol. 46(1), January, 2017, 71-78 
DOI: 10.12816/0035536 

71 

 

EARLY DETECTION OF AUTISTIC SPECTRUM 
DISORDER (ASD) BY MODIFIED CHECKLIST 

FOR AUTISM IN TODDLERS, REVISED (M-
CHAT-R) IN CHILDREN WITH SOCIAL AND 

VERBAL DELAY 
 

By 
 

Mahmoud Taher El Mougy, Hassan Ali Hassan, 
Mohammed Abd Elftah Elmahdy and Mohammad Hassaan Nasr 

Ahmed 

Departments of Pediatrics and Psychiatry, Al-Azhar Faculty of Medicine 
 

ABSTRACT 
BACKGROUND: There is a great interest in developing screening instruments for autistic 
spectrum disorder (ASD). Although many ASD-specific screens exist, the modified checklist for 
autism in Toddlers revised (M-CHAT-R) is among the most accessible. 

OBJECTIVES: To detect the early signs and symptoms of ASD by M-CHAT-R in children with 
verbal delay.  

PATIENTS AND METHODS: The study included 100 children with social or verbal delay 
between 16 and 30 months. All patients included in this study were subjected to careful history 
taking, thorough clinical examination, and M-CHAT-R assessment. 

RESULTS: Sixty patients failed to pass M-CHAT-R questionnaire, while 24 patients failed to pass 
CARS questionnaire. However, there was a statistically significant correlations between CARS and 
M-CHAT-R. In addition, there was a statistically significant agreement between M-CHAT-R and 
CARS regarding ASD diagnosis. M-CHAT-R had a good diagnostic reliability for diagnosis of ASD 
in the studied population with a sensitivity of 100% and specificity of 53 %. 

CONCLUSION: The modified checklist for autism in Toddlers revised (M-CHAT-R) was among 
the most accessible screening instruments for ASD. In addition, a statistically significant agreement 
between M-CHAT-R and CARS regarding ASD diagnosis. M-CHAT-R had a good diagnostic 
reliability for diagnosis of ASD. 
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INTRODUCTION 

    Autistic spectrum 
disorder (ASD) is a complex 
neuro-developmental disorder that 
results in social and 
communication impairments, as 
well as repetitive and stereotyped 

patterns. Genetically, ASD has 
been described as a multifactorial 
genetic disorder (Adi et al., 2015). 
Structural language anomalies or 
impair-ments in autistic spectrum 
disorder (ASD) are theoretically 
and practically important 
(Boucher, 2012). There has been 



 
 

MAHMOUD TAHER EL MOUGY et al. 72 

consi-derable concern that the 
incidence of autism is alarmingly 
on the rise, especially in Western 
nations, and environmental factors 
are increasingly suspected to play 
a role (Seneff et al.,  2012). 

     Although the etiology 
of autistic-spectrum 
disorder (ASD) remains unclear, 
great advances have been made to 
clarify the underlying 
neuroanatomical abnorma-lities 
and brain-behavior relationships in 
autism. Additionally,some specific 
brain regions are particularly 
implicated including the frontal, 
limbic, basal ganglia and 
cerebellar regions. There is also an 
evidence of volume abnormalities 
in both grey and white matter  
(Bryńska, 2012). 

     The definitive diagnosis of 
ASD is usually made by 
pediatricians, psycho-logists, or 
psychiatrists who institute a 
process of analysis which involves 
a developmental and clinical 
history, tests for cognitive 
function, and assessment of 
receptive and expressive language 
skills (Berman, 2010). Screening 
and early identification of children 
with ASD is of paramount 
importance because early 
intervention is crucial in the 
appropriate management of the 
disease (Dumont-Mathieu 
and Fein, 2005).  

     Modified Checklist for Autism 
in Toddlers Revised (M-CHAT-R) 
proved to be a useful tool with 
good sensitivity and specificity 

and is a preferable develop-mental 
surveillance screening instrument 
for detection of ASD  (Sunita and 
Bilszta, 2013). 

     The present work aimed to 
detect the early sign and symptoms 
of ASD by M-CHAT-R in children 
with verbal delay. 

PATIENTS AND 
METHODS 

     The present study was 
conducted at Al-Alzhar University 
Hospitals during the period from 
October, 2015 to June 2016 after 
obtaining informed consents from 
parents of the study participants. 
The study included 100 children 
with social or verbal delay 
between 16 and 30 months. 

     All patients included in the 
study were subjected to careful 
history taking, thorough clinical 
examination and M-CHAT 
assessment to maximize sensitivity 
(Robins et al.,  2001). 

     Child Autistic Rating Scale 
(CARS), evaluated the severity of 
autistic behaviors in 14 functional 
areas by assigning a score from 1 
to 4. An overall score was 
calculated by adding all the grades 
to stratify patients into three 
levels: severely autistic (score 
between 37 and 60), mildly to 
moderately autistic (score between 
30 and 36.5), and absence of ASD 
(score less than 30). The time for 
administering this questionnaire 
was around 20-30 min (Schopler 
et al.,  1980). 

Statistical analysis: Data obtained 
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from the present study were 
computed using SPSS versions 17 
under the platform of Microsoft 
Windows XP, professional edition. 
Continuous data were expressed in 
the form of mean ± SD, while 
categorical data were expressed in 
the form of count and percent. 
Correlation between variables was 
achieved using Pearson’s 
correlation coefficient. Kappa test 
of agreement was used to detect 
tests agreement. P value less than 
0.05 was considered statistically 
significant.  

RESULTS 

     The studied patients had 
parental consanguinity in 41 cases. 
Maternal abortions were reported 
in 32 cases: 36 patients were 
delivered vaginally, while 64 were 
delivered by CS. Family history of 
developmental delay was reported 
in 32 patients and 21 patients were 
previously isolated in NICU. Sixty 
patients failed to pass M-CHAT 
questionnaire, while 24 patients 
failed to pass CARS question-naire 
(Table 1). 

Table (1): Reported history, clinical data and prevalence of ASD according to M-
CHAT-R and CARS in the studied patients (n=100). 

Count 
Parameters 

No % 

Consanguinity 41 41.0 
Abortions 32 32.0 

Delivery 
Vaginal 36 36.0 
CS 64 64.0 

NICU 21 21.0 
Family history  32 32.0 
Developmental delay 100 100.0 
Behavioral delay (Hyperactive) 1 1.0 

Head circumference 
Macrocephaly 7 7.0 
Microcephaly 18 18.0 

Neuromuscular 

 Convulsions 
Tonic 1 1.0 
Myoclonic 1 1.0 

 Tone (Hypotonia) 9 9.0 

 Reflexes (Hyper-reflexia) 10 10.0 

 Muscles (Wasting) 1 1.0 
Prevalence of ASD according to 
M-CHAT-R 

Passed 40 40.0 
Failed 60 60.0 

Prevalence of ASD according to 
CARS 

Passed 76 76.0 
Failed 24 24.0 
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      The studied patients comprised 72 males and 28 females. They have an age of 
25.4 ± 4.0 months , IQ of 79.3 ± 9.9 , CARS of 26.2 ± 5.8 , and M-CHAT of 3.5 ± 
2.6 (Table 2). 
 
Table(2): Demographic data and reported psychiatric scales of the 

studied patients (n=100). 

Sex 
Males 72 
Females 28 

 Range Mean ± SD 
Age (months) 15 – 30 25.4 ± 4.0 
IQ 57 - 96 79.3 ± 9.9 
CARS 15 - 42 26.2 ± 5.8 
M-CHAT 0 – 11 3.5 ± 2.6 

 
      There was a statistically significant correlation between CARS and M-CHAT 
and a good diagnostic reliability of M-CHAT for diagnosis of ASD in the studied 
population, with a sensitivity of 100 % and specificity of 53 % (Table 3). 
 
Table(3): Correlations between M-CHAT and CARS and diagnostic 

reliability of M-CHAT. 

 
         CARS 

 
M-CHAT 

r p 

0.91 0.0001* 
 Kappa 

Passed Failed Value P 

M-CHAT 
Passed 40 - 

0.35 0.0001* 
Failed 36 24 

Diagnostic reliability of M-CHAT 
Sensitivity 100.0 % 
Specificity 53.0 % 
Positive predictive value 40.0 % 
Negative predictive value 100.0 % 

 
 

DISCUSSION 
     The present study assessed 
early detection of autism by M-
CHAT in children with social and 

verbal delay. The study comprised 
100 infants. They were subjected 
to careful history taking and 
thorough clinical examination. In 
addition, they were investigated for 
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autistic manifestations using the 
Childhood Autism Rating Scale 
(CARS) and M-CHAT. 

     Children included in the present 
study have an age of   25.4 ± 4.0 
months. They comprised 72 males 
and 28 females. The predominance of 
males was also reported by Meguid et 
al. (2014) who noted that among 100 
autistic children, 71 were males and 
29 females. Because girls tend to be 
more socially driven than boys, some 
mildly affected girls may go unreco-
gnized. Those girls who are detected 
may be considered more severely 
impaired than boys owing to the 
cultural bias toward higher social 
expectations for girls, which may in 
turn influence behavioral ratings 
(Baron-Cohen et al., 2005). 

     In the studied patients, there were 
parental consanguinity in 41 cases. 
Maternal abortions were reported in 
32 cases. Thirty six patients were 
delivered vaginally while 64 were 
delivered by CS. Family history of 
developmental delay was reported in 
32 patients,and 21 patients were 
previously isolated in  neonatal 
intensive care unit (NICU). 

     Consanguinity was documented as 
a risk factor for developmental delay 
in the study of (Karimzadeh et al., 
2016) who investigated the clinical 
and paraclinical manifestations in 
patients who presented by 
neurodevelopmental delay. In their 
study, 71.4% of parent's patients 
had consanguinity of marriages. Also, 
the study of (Torabi et al., 2012) 
noted, maternal abortions as a 
significant predictor of developmental 
delay. In addition, it was found that 
positive family history was associated 
with higher rate of developmental 
delay in children (Kim et al., 2014).  

     Regarding the clinical data, 
notable findings included 
microcephaly, macro-cephaly and 
hyperreflexia. The significant 
association between microcephaly 
and developmental delay was reported 
by the study of Aggarwal et al. 
(2013), while Schwab et al. (2009) 
reported the link between 
macrocephaly and developmental 
delay. 

     In the present study, 60 patients 
failed to pass M-CHAT questionnaire, 
while 24 patients failed to pass CARS 
question-naire. However, there was a 
statistically significant correlation 
between CARS and M-CHAT. In 
addition, a statistically significant 
agreement between M-CHAT and 
CARS regarding ASD diagnosis. M-
CHAT had a good diagnostic 
reliability for diagnosis of ASD in the 
studied population with a sensitivity 
of 100.0 % and specificity of 53.0 %. 
This was in agreement with the study 
of Kleinman et al. (2008) who found 
that the M-CHAT continues to be a 
promising instrument for the early 
detection of ASD. 

     Another study was conducted in 
nine Arabic speaking countries to 
evaluate M-CHAT for screening of 
young children with autism. The final 
analysis included 228 children (122 
screened positive for ASD). The 
sensitivity was 0.86, the specificity 
was 0.80 and positive predictive value 
was 0.88 (Seif Eldin et al., 2008). 
Also, Canal-Bedia et al. (2011) used 
M-CHAT for autism screening in 
Toddlers. The results obtained were 
similar to those yielded by the 
original M-CHAT studies.  

     Furthermore, Chlebowski et al. 
(2013) provided empirical support for 
the utility of population screening 
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for ASD with the use of the M-
CHAT in a primary care setting. 
Results suggest that the M-
CHAT continues to be an effective 
screening instrument for ASD. In 
another study conducted in Japan, M-
CHAT screening successfully 
detected Toddlers with ASD with and 
without developmental delay and is a 
promising screening tool to 
complement existing community 
surveillance (Kamio et al., 2014).  

    In Korea, Seung et al. (2015) 
examined the clinical utility and 
psychometric properties of the Korean 
Modified Checklist of Autism in 
Toddlers (K-M-CHAT)-2. A sample 
of 2300 parents of 16- to 36-month-
old children was recruited across 
South Korea. Authors concluded that 
K-M-CHAT-2 is a 
useful ASD screening test when 
implemented with a follow-up. 

     In UK, Charman et al. (2016) 
tested the accuracy of two screening 
instruments in UK Community health 
services: Modified Checklist for 
Autism in Toddlers (M-CHAT) and 
Social Communication Questionnaire 
(SCQ) for autism spectrum disorder 
(ASD). The sensitivity and specificity 
were 64% (95% confidence intervals; 
range 51-80%) and 75% (63-85%) for 
the SCQ, and 82% (72-92%) and 50% 
(33-64%) for M-CHAT.  

     Finally, Srisinghasongkram et al. 
(2016) validated the use of two-step 
Modified Checklist for Autism in 
Toddlers (M-CHAT) screening 
adapted for a Thai population. Their 
participants included both high-risk 
children with language delay and low-
risk children with typical 
development. Compared with the 
critical scoring criteria, the total 
scoring method (failing ≥3 items) 

yielded the highest sensitivity of 
90.7 %; specificity was 99.7 %, 
positive predictive value 96.1 %, and 
negative predictive value 99.4 %.  

     On the other hand, Samadi 
and McConkey (2015) evaluated two 
tools: M-CHAT which is widely used 
internationally and one developed in 
Iran called Hiva. A population sample 
was recruited of nearly 3000 
preschoolers in one Iranian city. 
Parents self-completed the two tools 
and children who screened positive 
were invited for a follow-up interview 
followed by a diagnostic assessment. 
The Hiva scale proved to be more 
efficacious in identifying children 
with ASD and the resulting 
prevalence rate was higher than that 
previously reported for Iranian 5 year 
olds. The study confirmed the need to 
attune screening tools to the cultural 
contexts in which they are used. 

CONCLUSION 
     There were a statistically 
significant correlation between CARS 
and M-CHAT, and a statistically 
significant agreement between M-
CHAT-R and CARS regar-ding ASD 
diagnosis. M-CHAT-R had a good 
diagnostic reliability for diagnosis of 
ASD in the studied population with a 
sensitivity of 100.0 % and specificity 
of 53.0 %. 
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الذین یعانون  الكشف المبكر لمرض الذاتویة في الأطفال
جتماعي  بواسطة الإمن تأخر في النطق والتطور 

 عند التوحد ستبیانلإ المُعدلة القائمة من المنقحة النسخة
  الأطفال

  
محمد حسان نصر  -الفتاح المھدى محمد عبد -حسن على حسن  - جىمحمود طاھر المو

  أحمد

  كلیة طب الأزھر - النفسى  قسمى طب الأطفال والطب
  

 من بالرغم و ، التوحد مرض عن للكشف أدوات بتطویر بالغ  ھتمام إ یوجد :خلفیة البحث
 و أیسرھا من الأطفال عند للتوحد المعدلة القائمة من المنقحة النسخة تبقى منھا العدید وجود

 .ستخداماإ أكثرھا

ض المبكرة لمرض التوحد عند الأطفال الكشف عن العلامات والأعرا :الھدف من البحث
 عند للتوحد القائمة المعدلة من المنقحة الذین یعانون من تأخر فى النطق بواسطة النسخة

 . الأطفال

لفظى من  و اجتماعي تأخر من یعانون اطفل ١٠٠تتضمن الدراسة  المرضى وطرق البحث: 
لى أخذ تاریخ مرضى إ ةخضع جمیع المرضى فى ھذه الدراسوقد شھر.  ٣٠الى  ١٦عمر 
  الأطفال. عند للتوحد المعدلة القائمة من المنقحة النسخةتقییم ، والفحص السریري الدقیق،ودقیق

 في ٢٤ فشل بینما ، المعدلة القائمة جتیازإ في  طفلا ٦٠ فشل عن الدراسة كشفت النتائج:
 و ختبارینالإ بین قالتواف من كبیرة درجة وجدت أنھ إلا،  الأطفال عن التوحد مقیاس جتیازإ

 .%٥٣ بلغت ودقة،  % ١٠٠ بلغت بحساسیة جیدة تشخیصیة قدرة المعدلة للقائمة أن ثبت قد

تنتاج:الإ ى ا س خةتبق ة لنس ن المنقح ة م ة القائم د المعدل د للتوح ر أدوات  عن ن ایس ال م الأطف
د رض التوح ن م ف ع ین  ،الكش رة ب ق كبی ة تواف ود درج ى وج افة إل ةبالإض و  ةالمعدل القائم

اس د مقی د التوح ال عن د و،  الأطف ت ق ة أن ثب ة للقائم درة المعدل یة ق دة تشخیص خیص  جی لتش
   مرض التوحد.


