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ABSTRACT 

Introduction: Autism is one of the heterogenous neurodevelopment disorder classified 

under Pervasive spectrum Disorder is characterized by three core deficits i.e. impaired 

communication skills, impaired social interaction (reciprocal) and repetitive, restricted, 

stereotyped behavioral patterns. Early identification of toddlers at risk for developing 

autism and timely referral and appropriate intervention strategies is crucial to achieve 

better outcomes for these children. Thus, the present study was conducted at tertiary care 

centre to assess the percentage of toddlers (16months – 30months age group) attending 

well baby clinic in Pediatric OPD who screens positive for risk of having Autism spectrum 

disorder (ASD) by using M-CHAT R/F.  

Materials and Method: The present descriptive cross sectional study was conducted among 

toddlers belonging to age range of 16-30 months visiting well baby clinic during the study 

period. All the parents were enquired regarding the condition of child and activity using 

M-CHAT R/F questionnaire. Association of Autism spectrum disorder with various factors 

was assessed using Chi square test. Multivariate analysis was done to determine the 

independent factors associated with ASD. P value of less than 0.05 was considered 

statistically significant.  

Results: A significant association of moderate risk of autism spectrum disorder with 

younger age (16 to 24 months) and male gender (83.3%) (p<0.05). However, no association 

of Autism spectrum disorder with socioeconomic status of the family (p>0.05) was found. 

The risk of ASD was significantly higher in children belonging to less than 24 months of 

age (OR-1.28; 95% CI-1.013-1.55, p<0.05) as compared to children above 24 months of 

age.  

Conclusion:  The present study concludes that a significant association of moderate risk of 

Autism spectrum disorder with younger age (16 to 24 months) and male gender and the 

risk of ASD was significantly higher in children belonging to less than 24 months of age as 

compared to children above 24monthsofage. Early identification and introduction of 

appropriate intervention strategies might help in preventing the long term complications in 
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the form of neuro cognitive dysfunction and intellectual ability of the child. 

Keywords: Autism; Impaired communication skills; Stereotyped behavioral patterns 

 

INTRODUCTION 

Autism is one of the heterogenous neuro development disorder classified under Pervasive 

spectrum Disorder is characterized by three core deficits i.e. impaired communication skills, 

impaired social interaction (reciprocal) and repetitive, restricted, stereotyped behavioral 

patterns.
1
 The term “Autism” was first coined in 1908 by a Swiss Psychiatrist, Sir Eugen 

Bleuler to describe the symptoms associated with unconscious fantasy, severe schizophrenia 

and hallucinations among the infants.
2 

Laterin 1943, Leo Kanner, an American Psychiatrist, 

first used the term “early infantile autism” for describing the children lacking interest in other 

individuals.
3
 Hans Asperger, an Australian Pediatrician described a milder form of autism 

with higher intellectual abilities in 1944. This syndrome was termed Asperger syndrome after 

his name, and this form has been attached to higher functioning form of autism.
4
In 1980s, the 

terms pervasive developmental disorder (PDD) was used to include five disorders namely 

Autistic Disorder, Asperger disorder (high functioning autism), Childhood dis integrative 

disorder, Rett disorder and Pervasive developmental disorder- not otherwise specified (PDD-

NOS).
1 

According the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 

(DSM-IV) and International Classification of Diseases, Tenth Edition (ICD-10), the three 

disorder of PDD namely autistic disorder, Asperger disorder and PDD-NOS are included 

under the umbrella of Autism spectrum disorder (ASDs).
5,6 

Early identification of toddlers at risk for developing autism, and distinguishing autism from 

other developmental disorders, is highly recommended so that timely referral and appropriate 

intervention strategies (Early Intervention) can be implemented as soon as possible to achieve 

better outcomes for these children. Various screening tools have been used for diagnosis of 

ASD in high risk children. Recently, M-CHATR/F i.e. Modified Checklist for Autism in 

Toddlers, Revised, with Follow-Up is commonly used for screening of ASD in International 

settings.
[7,8]

 With the above background, the present study was conducted at tertiary care 

centre to assess the percentage of toddlers (16months – 30months age group) attending well 

baby clinic in Pediatric OPD who screens positive for risk of having Autism spectrum 

disorder (ASD) by using M-CHAT R/F. 

 

MATERIALS AND METHOD 

The present descriptive cross sectional study was conducted at Well baby clinic, at 

Department of pediatrics, People’s Hospital, Bhopal during the study period of18 months i.e. 

from 1
st
 December 2020 to 30

th 
May 2022 among toddlers belonging to age range of 16-30 

months visiting well baby clinic during the study period. The study was commenced after 

taking ethical permission from the institutional ethical committee (IEC No: 

PCMS/OD/2020/2181/10) and written consent was obtained from the parents of all the 

children after explaining them the purpose of study. The parents were ensured regarding the 

confidentiality of data and the option to with draw from the study was always kept open. 

Inclusion criteria consisted of toddlers in the age group 16-30months attending well baby 

clinic. Exclusion criteria consisted of children in the same age group with delayed 

development due to a known cause or disorder (ex: birth asphyxia, down syndrome/other 

known genetic disorder, cerebral infection etc.) and parents not giving consent to participate 

in the study. Base line details of the child and family related to socio demographic variables 

such as age and sex of child, socio economic status were obtained and documented in 

proforma. Detailed antenatal, intranatal and postnatal history was obtained from all the 

parents. History regarding previous admission in the child or development delay in sibling of 

the child was also obtained and recorded. All the parents were enquired regarding the 
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condition of child and activity using M-CHAT R/F question naire.
7,8 

Based upon the response 

of parents, toddlers were evaluated and screened for autism spectrum disorder as 

 Low risk-<3 

 Moderaterisk-3-7 

In case a child fails the test (score ≥3 or failing in 2 critical items), parents were asked to 

respond to M-CHAT R/F (flow chart) for only those points (items) in which the toddler 

failed. Children in low risk category (score <2) did not required any follow up. Children with 

moderate risk of ASD (score 2-7) were subjected to regular follow up with child 

psychologist/ special health educator where as child with high risk(score>=8) were 

immediately referred to developmental Pediatrician/ psychiatrist for diagnostic evaluation 

and early intervention. 

Data was compiled using MS Excel and analyzed using IBMSPSS software version 

20. Categorical and continuous variables were represented as frequency (percentage) and 

mean (standard deviation) respectively. Association of Autism spectrum disorder with 

various factors was assessed using Chi square test. Multivariate analysis was done to 

determine the independent factors associated with ASD. P value of less than 0.05 was 

considered statistically significant. 

 

RESULTS 

The present study was conducted on a total of 350 toddlers who were enrolled in the study 

and screened for the risk of ASD using MCHAT-R/F.  

Table1: Distribution of cases according to age 

Age(months) Frequency(n=350) Percentage 

16 to 24 255 72.9 

25 to 30 95 27.1 

Mean age of toddlers enrolled in present study was 22.69±4.8 months and majority of cases 

(72.9%) belonged to age range of 16 to 24 months. Only 27.1% cases belonged to age range 

of 25 to 30years (table 1). 

 

Table2: Distribution of cases according to gender 

Gender Frequency(n=350) Percentage 

Male 179 51.1 

Female 171 48.9 

 

We reported slight male predominance in our study, with male: female ratio of 

1.05:1.Majority of cases were males (51.1%), where as 48.9% cases enrolled in our study 

were females (table 2). 

 

Table 3: Distribution according to socio economic status 

Socioeconomic 

status 

Frequency(n=350) Percentage 

Upper 0 0 

Upper middle 12 3.4 

Lower middle 172 49.1 

Upper lower 166 47.4 

Lower 0 0 

Majority of cases in our study belonged to lower  middle socio economic status (49.1%), 

followed by 47.4% cases belonging to upper lower and 3.4% cases belonging to upper middle 

socio economic status (table 3). 
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Table 4: Distribution of cases according to Autism spectrum disorder 

 

 

 

 

M-CHAT R/F score was used to determine the risk of ASD. Out of 350 cases, 96.6%toddlers 

were at low risk for ASD where as 3.4% cases were at moderate risk of ASD. None of the 

child in our study was found to be at high risk of ASD (table 4). 

 

Table 5: Association of ASD with socio demographic factors 

Socio demographic factors Autism spectrum disorder χ2 P 

value Low

 

risk(n=338) 

Moderate

 

risk(n=12) 

n % n % 

Age of child 

(months) 

16 to 24 243 71.9 12 100.0 4.6 0.03 

25 to 30 95 28.1 0 0 

Gender ofchild Male 169 50.0 10 83.3 5.15 0.023 

Female 169 50.0 2 16.7 

Socioecono

mic status offamily 

Upper middle 11 3.3 1 8.3 0.96 0.62 

Lower middle 166 49.1 6 50.0 

Upper lower 161 47.6 5 41.7 

In present study, we reported a significant association of moderate risk of Autism spectrum 

disorder with younger age (16 to 24 months) and male gender (83.3%)(p<0.05). However, we 

observed no association of Autism spectrum disorder with socio economic status of the 

family (p>0.05) (table 5). 

 

Table 6: Multivariate analysis for predicting the risk of Autism spectrum disorder 

according to age, gender, socio economic status 

Variables OR 95%CI Pvalue 

Age 
 

<24months 1.28 1.013-1.55 0.04 

>24 months Reference 

Gender Male 4.85 0.93-25.3 0.06 

Female Reference 

Socioecono

mic status 

Upper middle 2.4 0.62-8.8 0.09 

Lower middle 0.92 0.23-3.7 0.91 

Upper lower Reference 

The risk of ASD was significantly higher in children belonging to less than 24 months of age 

(OR-1.28; 95% CI-1.013-1.55, p<0.05) as compared to children above 24monthsofage (table 

6). 

 

DISCUSSION 

It is essential to recognize the features of ASD as early as possible to that appropriate 

intervention strategies can be implemented early to achieve better outcomes. The present 

study entitled “Screening for Autism Spectrum Disorder using M-CHAT R/F, in children of 

age group 16 months to 30 months attending well baby clinic” was conducted on a total of 

350 toddlers who were screened for the risk of ASD using a validated tool MCHAT-R/F. The 

mean age of children enrolled in our study was 22.69±4.8 months and 51.1% cases were 

males. 

Autism spectrum disorder Frequency(n=350) Percentage 

Low risk 338 96.6 

Moderate risk 12 3.4 
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For screening of Autism spectrum disorders in children, various screening tools have been 

used.
9-11

 M-CHAT is one of the most widely used screening tool for screening of Autism 

spectrum disorder in children as it is easily accessible and low cost tool for screening of 

ASD.
7,8

Recently, the modified version of M-CHAT i.e.M-CHATR/F (Modified Checklist for 

Autismin Toddlers, Revised, with Follow-Up) is recommended for screening of ASD in 

International settings.
7,8

This is a 20 item screening tool to be filled by the parents of the 

toddlers and F component of the scale helps in reducing false-positive rate as when the score 

range between 3 and 7, follow up is indicated.
8
 The scale is intended to screen children 

belonging to age group of16 months to 30 months.
8
Robins DL et al used M-CHAT R/F for 

screening ASD and reported that children with total score of ≥3 at initial screening and ≥2 

after follow-up had 47.5% high risk of being diagnosed with ASD and 94.6% risk of 

developmental delay.
8
 

Based upon this scale, we screened 12 out of 350 (3.4%) children to be at moderate risk of 

ASD. All these children with moderate risk were subjected to follow up. The findings of 

presents study were supported by the findings of Oner O et al in which 9.8% of children were 

screened positive for ASD using M-CHAT R/F in Turkey and at follow up, 39.7% of initial 

screen-positive children had ASD.
12 

ZhangY et al screened 11,190 toddlers belonging to 18 to 

24 months with M-CHATR/F and of them a total of 36 toddlers were screened positive with a 

diagnostic rate of 0.32%.
13

 The lower risk of ASD in reference study as compared to present 

study could be at tributed to difference in the study setting. We conducted this study in 

Hospital based setting where as the reference study was do neina community setting. 

Jaisoorya TS et al in their community based study in Kerala used M-CHAT R scale on 6237 

toddlers and reported the score of 3 and abovein 341 toddlers (5.5%), of them, medium risk 

was reported in 259 toddlers (4.2%) where as 82 toddlers (1.3%) had high risk of ASD.
14 

Metgud DC et al used M-CHAT scale for screening of ASD in 16-30 Months toddlers and 

reported the prevalence of ASD as 0.19%.
15

Joseph J et al (2021) in their study in North India 

(Rohtak, Haryana), found 0.55% and 6.57% toddlers to beat moderate and high risk of AS 

Drespectively.
16

 

As the scale is intended to be used in children belonging to 16 months to 30 years, we 

included children of this age group. Mean age of children was 22.69±4.8 months, with51.1% 

cases being males. We observed moderate risk of ASD to be significantly associated with 

younger age of child (16 to 24 months) on both univariate as well as multivariate analysis 

(p<0.05). The risk of ASD was documented to be significantly higher among males (83.3% 

vs 16.7%; p<0.05). However, we observed no association of Autism spectrum disorder with 

socio economic status of the family(p>0.05). 

The mean age of toddlers enrolled in a study of Jaisoorya TS et al  was 

20.13(±2.72)and50.3%weremales.
14

 On the other hand, the mean age of children screened for 

ASD in a study of Metgud DC et al was 24.5 ± 5.04 months and the prevalence of ASD was 

higher in upper-middle class and children belonging toage group of 28–30 months.
15

 The 

mean age at diagnosis of ASD in a study of Zhang Y et al was 23.1±4.55 months and the 

authors concluded that this tool helped in diagnosing the risk of ASD at least 20 months 

earlier as compared to those in whom screening was not performed.
13

 

The findings of present study were also supported by the findings of Thomas P et al, in which 

the prevalence of autism was documented to be higher in boys as compared to girls 

(16vs4/1000).
17 

Galvan GA et al also observed a significant association of ASD with male 

gender (p<0.05), 
18

 supporting our study findings. 

Thus, screening of children for ASD at younger age, may help in identification of features of 

ASD and children at moderate risk and high risk of ASD at younger age. Appropriate 

interventions at younger age may improve the long term outcome of these children. 
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CONCLUSION 

The present study concludes that a significant association of moderate risk of Autism 

spectrum disorder with younger age (16 to 24 months) and male gender and the risk of ASD 

was significantly higher in children belonging to less than 24 months of age as compared to 

children above 24 months of age. Early identification and introduction of appropriate 

intervention strategies might help in preventing the long term complications in the form of 

neuro cognitive dysfunction and intellectual ability of the child. Thus screening of every child 

for ASD must be made mandatory using this easy to use 20 item tool. 

 

REFERENCES 

1. Faras H, Al Ateeqi N, Tidmarsh L. Autism spectrum disorders. Annals of Saudi medicine. 

2010 Jul; 30(4):295-300. 

2. Evans B. How autism became autism: The radical transformation of a central concept of 

child development in Britain. History of the human sciences. 2013 Jul;26(3):3-1. 

3. Kolvin I. Studies in the childhood psychoses I. Diagnostic criteria and classification. The 

British Journal of Psychiatry. 1971 Apr;118(545):381-4. 

4. Klin A. Asperger syndrome: an update. Brazilian Journal of Psychiatry. 2003;25:103-9. 

5. American Psychiatric Association. Diagnostic and Statistical Manual of Mental 

Disorders. 4th ed. Arlington, VA: American Psychiatric Publishing, Inc; 2000. pp.69–84. 

6. World Health Organization. International Statistical Classification of Diseases and 

Related Health Problems, 10
th

 Revision. World Health Organization;2007 Available 

from:http://www.who.int/classifications/apps/icd/icd10online/Last accessed on 

16
th

August2022. 

7. Robins DL, Fein D, Barton M. Modified checklist for autism in toddlers, revised, with 

follow-up (M-CHAT-R/F) TM. LineageN.2009. 

8. Robins DL, Casagrande K, Barton M, Chen CM, Dumont-Mathieu T, Fein D.Validation 

of the modified checklist for autism in toddlers, revised with follow-up (M-CHAT-

R/F).Pediatrics.2014 Jan; 133(1):37-45. 

9. Wong V, Hui LH, Lee WC, Leung LS, Ho PK, Lau WL, Fung CW, Chung B. A modified 

screening tool for autism (Checklist for Autism in Toddlers [CHAT-23]) for Chinese 

children. Pediatrics. 2004 Aug; 114(2):e166-76. 

10. Pereira A, Riesgo RS, Wagner MB. Autismo infantil: tradução e validação da Childhood 

Autism Rating Scale para uso no Brasil. Jornal de Pediatria. 2008; 84:487-94. 

11. Charman T, Baird G, Simon off E, Loucas T, Chandler S, Meldrum D, Pickles A. 

Efficacy of three screening instruments in the identification of autistic-spectrum 

disorders. The British Journal of Psychiatry. 2007 Dec; 191(6):554-9. 

12. Oner O, Munir KM. Modified checklist for autism in toddlers revised (MCHAT-R/F) in 

an urban metropolitan sample of young children in Turkey. Journal ofautismand 

developmentaldisorders. 2020 Sep;50(9):3312-9. 

13. Zhang Y, Zhou Z, Xu Q, Li H, Lv Y, Zhu G, Dong P, LiD, Wang Y, Tang X, Xu 

14. X. Screening for Autism Spectrum Disorder in Toddlers During the 18-and 24-Month 

Well-Child Visits. Frontiers in Psychiatry.2022;13. 

15. TS, Jaisoorya, Jacob, Preeti, Srinath, Shoba, G, Sunil Kumar, L, Manoj, GR, Gokul, 

Robins, Diana L., K, Thennarasu, Toddlers at risk for Autism Spectrum Disorders from 

Kerala, India – A Community based Screening. Asian Journal of 

Psychiatryhttps://doi.org/10.1016/j.ajp.2017.12.016 

16. Metgud DC, Paulose S. Screening of children for autism spectrum disorders 

usingModified Checklist for Autism Spectrum Disorders (MCHAT) in toddlers in the age 

group 16-30 months: An observational study. Indian J Phys Ther Res 2019;1:110-3 

17. Joseph J, Arora D, Dangi K, Deswal M, Kumari S, Kaushik JS. Toddlers at risk for 

http://www.who.int/classifications/apps/icd/icd10online/
https://doi.org/10.1016/j.ajp.2017.12.016


European Journal of Molecular & Clinical Medicine 

 

ISSN 2515-8260 Volume 10, Issue 3, Winter 2023 
 

558 

 

autism in a semi-urban community of north India: A cross-sectional study. Med J D Y 

Patil Vidyapeeth 2021;14:333-6. 

18. Thomas P, Zahorodny W, Peng B, Kim S, Jani N, Halperin W, Brimacombe M. The 

association of autism diagnosis with socioeconomic status. Autism. 2012Mar;16(2):201-

13. 

19. Galvan JA, Ramalingam PN, Patil SS, bin Shobri MA, Chinna K, Sahrir MS, 

Chidambaram K. Mode of delivery, order of birth, parental age gap and autismspectrum 

disorder among Malaysian children: A case-control study. Heliyon. 

2020Oct1;6(10):e05068. 

 

 

 

 

 

 

 

 

 

 


