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ABSTRACT 
 

BACKGROUND 

Autism is a complex developmental disorder that is not fully understood and is still 

debated. Till recently, there is no standardised treatment option for autism, earlier 

the diagnosis better the prognosis but there are only few Indian studies to 

establish the relationship between early diagnosis and effectiveness of treatment 

in autistic children and hence this study was conducted. 

 

METHODS 

This was a cross sectional study. Parents of 51 autistic children were asked to fill 

the Childhood Autism Rating Scale (CARS-2) questionnaire,1 which is a standard 

screening questionnaire and the CARS-0 and CARS-1 scores were studied. The 

therapists of the respondents were asked to fill CARS-2 questionnaire based on 

the characteristics of the respondent when he / she was diagnosed and before he 

/ she started his / her treatment. This score has been documented as CARS-0 

score. Then another CARS-2 test was scored by the therapists / researcher based 

on the present characteristics of the respondent. The relationship between CARS-

0 score and CARS-1 score, the age of diagnosis and the difference in CARS score 

were investigated based on paired t-test and Pearson’s correlation. Analysis was 

done using SPSS and Microsoft Excel. 

 

RESULTS 

CARS scores decreased after treatment and the decrease in CARS 1 scores was 

more in age groups of 0 - 3 and 3 - 5 years as compared to 5 - 10 years. Pearson’s 

correlation was done to study the association between the age of diagnosis and 

the difference between CARS-0 and CARS-1 scores and a negative correlation was 

seen. 

 

CONCLUSIONS 

There was a significant correlation between the age of diagnosis and the treatment 

outcome in autistic children. 
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According to the American psychiatric association, autism is 

defined as “a complex developmental condition that 

involves persistent challenges in social interaction, speech 

and nonverbal communication, and restricted / repetitive 

behaviours.” 1 “The Hans India” says that, “…. with one in 68 

children being diagnosed with autistic spectrum disorder 

(ASD) in India, early diagnosis, social acceptance of kids 

suffering from the neurological disorder and clearing 

misconceptions about the same are extremely important for 

social welfare.” The term autism originates from the latin 

word “autismus”. It also comes from the Greek word “autos”, 

meaning “self”. 

Autism is a disorder that is not fully understood and is still 

under debate. Till now there is neither standardized nor 

permanent treatment for autism. Hence it is prudent to know 

how effective the available treatment is. Autism is one of the 

most extensively studied disorders in US affecting 1 in 88 

children in US alone. In 2009, the estimate of children with 

autism spectrum disorders rose to 1 in 110 from 1 in 150 in 

2007 according to the U.S Centre for Disease Control and 

Prevention (CDC). This increase is partly attributed to the 

improved screening and diagnostic techniques to identify 

autism in the general population.2,3 

Though it was discovered as recently as 1943, more 

research is done on it only in the recent years. In India there 

is not much research done on autism though it is widely 

prevalent, since it is not a life-threatening disease. But 

autism has huge impact on the quality of one’s life as it 

disrupts a person’s social behaviour.4 Though treatment is 

available to improve the condition, no cure has been found 

yet. This treatment is only feasible if the person is diagnosed 

at a very young age because the neural connections for 

learning and behaviour can be moulded easily in the first 

three years of life and with increasing age it becomes 

difficult to change.5 

Though the modern definition of autism was started only 

from 1943, it was first coined by a Swiss psychiatrist, Eugene 

Bleuler, to describe schizophrenic patients who were 

withdrawn and self-absorbed.6 

There are a lot of Western studies citing that earlier the 

treatment, better the outcome but there are only a very few 

Indian studies to support this. Hence this study focuses on 

establishing the relationship between age of diagnosis and 

the effectiveness of treatment. 

 

 
 

METHODS 
 

 

This was a cross sectional study and the sample was 

collected from three disabilities centres in Chennai. 

Institutional ethical committee clearance was obtained, and 

sample collection was done almost daily for two months and 

all autistic children who came to the outpatient department 

on those days were recruited for the study. As there are only 

very few Indian studies on autism and since this is a pilot 

study done as an ICMR-STS project, the sample size was 

restricted to 60, there was no inclusion or exclusion criteria 

and it was decided to include the first 60 children for the 

study. Out of 60 autistic children belonging to ages 1 to 15 

years from these centres, only 51 parents allowed their 

wards to participate in the study. The guardians were asked 

to fill a general questionnaire. The treatment duration and 

age of diagnosis were taken from this questionnaire. For the 

purpose of analysis, the respondent’s ages and treatment 

duration were grouped as given in the Tables 1 and 2. 

 

Sl. No. Age Group 
1 0 - 3 yrs. 

2 3 - 5 yrs. 
3 5 - 10 yrs. 
4 10 above 

Table 1. Age Group 

 
Sl. No. Treatment Duration 

1 Normal 
2 Less than 1 year 

3 1 - 3 yrs. 
4 3.01 - 5 yrs. 
5 5.01 - 10 yrs. 

6 Above 10 years 

Table 2. Treatment Duration 

 

The major part of the study was done with CARS 2 

questionnaire, which is a well-established screening test for 

autism. It has 15 criteria, each of which is plotted in a 7-point 

scale having a score value of starting with 1 to 4, with 

increment of .5; where 1 is considered to be normal for that 

age and 4 is considered as severely abnormal for that age, as 

listed below: 

1. Within normal limits for that age 

1.5. Very mildly abnormal for that age 

2. Mildly abnormal for that age 

2.5. Mildly–to-moderately abnormal for that age 

3. Moderately abnormal for that age 

3.5. Moderately–to-severely abnormal for that age 

4. Severely abnormal for that age 

 

Each category is scored based on the characteristics 

demonstrated by the respondent as mentioned in the test. 

The minimum score that can be awarded is 15 and the 

maximum score is 60. Based on the total score obtained, 

the severity group is determined as follows: 

Minimal–to-no symptoms of autism spectrum disorder. 

(15 – 29.5; 15 – 27.5 for ages 13 +) 

Mild Symptoms of Autism Spectrum Disorder 

(30 – 33; 28 – 30 for ages 13 +) 

Moderate Symptoms of Autism Spectrum Disorder 

(33.5 - 36.5; 30.5 - 34.5 for ages 13 +) 

Severe Symptoms of Autism Spectrum Disorder 

(37 and higher; 35 and higher for ages 13 +) 

The above is given in simplified form in the table 3. 

 

Sl. No. Severity Group 
Score Range 

Age Group < = 13 years Above 13 
1 Normal 15 to 29.5 15 to 27.5 
2 Mild 30 to 33 28 to 30 
3 Moderate 33.5 to 36.5 30.5 to 34.5 

4 Severe 37 and above 35 and above 

Table 3. Severity Grouping 

 

The therapists of the respondents were asked to fill CARS 

2 questionnaire based on the characteristics of the 

respondent when he / she was diagnosed and before he / 

she started his / her treatment. This score has been 
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documented as CARS-0 score. Then another CARS 2 test is 

scored by the therapists / researcher based on the present 

characteristics of the respondent. This score has been 

recorded as CARS-1 score. This gives us the score of the 

children during treatment. The severity groups for CARS-0 

and CARS-1 are determined based on the above scores. For 

the purpose of the study, the difference in the total scores 

of CARS-0 and CARS-1 are grouped as given in Table 4. 

 
Sl. No. Cars-0 – Cars-1 

1 0 - 5 
2 5 - 10 
3 10 - 15 

4 15 above 

Table 4. CARS Score Difference Range 

 

 

Statistical  Analysis  

The data thus collected were tabulated in Excel. For 

analysing the data and discovering the relationship between 

CARS-0 score, CARS-1 score, the difference in score and the 

age of diagnosis with analytical statistics, correlation analysis 

and other appropriate statistical methods for data analysis 

was done using Microsoft Excel. The differences between 

CARS-0 score and CARS-1 score and the relationship 

between the age of diagnosis and the difference in CARS 

score was investigated based on paired t-test and Pearson’s 

correlation. 

 

 

 

RESULTS 
 

 

 

Figure 1 shows the distribution of the current age (A), 

diagnostic age (B), gender (C) and treatment duration in 

years (D) of the 51 autistic children and the majority belongs 

to the current age group of 5 to 10 years and none was 

found to be diagnosed after 10 years (Figure 1B); 8 out of 

51 subjects were found to be females (Figure 1C). 

Table 5 shows the mean, standard deviation and the P-

values of the CARS 0 and CARS 1 scores in different age 

groups and it is seen that in all the age groups there is a 

significant difference (P < 0.05) between the means before 

and after treatment. 

Pearson’s correlation was done to study the association 

between the age of diagnosis and the difference between 

CARS 0 and CARS 1 scores and it is seen that there is a 

negative correlation between the variables. (r = - 0.234 P = 

0.098) 

 
Diagnostic 
Age Group 

Mean and Standard 
Deviation CARS0 

Mean and Standard 
Deviation CARS1 

P 
Value 

0 - 3 yrs. (N = 24) 37.6 ± 5.8 28.6 ± 6.2 0.000 

3 - 5 yrs. (N = 16) 37.3 ± 4.7 29.3 ± 4.8 0.000 
5 - 10 yrs. (N = 

11) 
38.9 ± 3.9 31.5 ± 3.7 0.000 

Table 5. Mean, Standard Deviation and  

P-Value of CARS-0 and CARS-1 Score 

 

  

  
Figure 1. Age and Gender-Wise Distribution of the Autistic Children 

 
 

 

DISCUSSION 
 

 

Advances in the genetics of autism have been dramatic since 

the DSM-IV and DSM–IV-TR were published, with a number 

of potential genes contributing to autism identified at 

present.2 Since genetic predisposition is found to be the 

major contributing factor in autism, many researches have 

been done to identify the genes responsible for autism. It is 

found that the genes related to the development of synapse, 

axon targeting, and neuron motility are primarily affected.3 
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It is also found “significantly stronger functional 

perturbations are required to trigger the autistic phenotype 

in females compared to males”. 7 It has also been found that, 

chromosome X is also linked in the expression of autism, 

which supports the findings that males are more affected 

and often have greater severity than females.8,9,10 It is also 

found that, when exposed to some teratogens like retinoic 

acid, thalidomide induced embryopathy and anticonvulsants 

taken during pregnancy., the fetus develops autism like 

symptoms.11,12 Other environmental factors that cause 

autism include maternal infection by rubella, insecticide 

especially organophosphate, lead and ethyl alcohol.13,14 With 

an increase in the prevalence of autism worldwide, many 

researches have been done on the treatments to be given to 

the autistic patients. UCLA psychologist, Ivar Lovaas, Ph.D., 

in the year 1980, published an article which proved that 

autism can be cured by behavioural therapy.15 This sparked 

further research on other methods for treatment of autism. 

Elder and et al. in their study, stated that ”Effective 

communication between providers and families is the key to 

building supportive relationships that can positively affect 

not only the individual with ASD but also the family over a 

lifetime.”16 Another experimental type of therapy is called 

“Naturalistic Developmental Behavioural Interventions 

(NDBI)’’ It is executed in environment that is natural to the 

child and involves shared control between child and 

therapist, employs natural contingencies, and uses variety of 

behavioural strategies to teach developmentally appropriate 

and prerequisite skills.17,18 Wong et al. in his research on 

different evidence based practices had compared 27 

different evidence based studies and deliberated on their 

efficacy.19 It is an extension on the study done by Odom et 

all on the evidence based studies. 

Further, many researches are done to find the impact of 

available treatments including complementary and 

alternative medicine (CAM).20,21 Though conventional 

therapies were more prevalent, it was noted that CAM is 

gaining more popularity than conventional therapy, 

especially in the well-educated population.22 With constant 

updates and changes brought forth in the diagnosing criteria 

with each edition of The diagnostic and statistical manual of 

mental disorders (DSM), and with new form of therapies for 

treatment, it is important for the families and the clinicians 

to take an educated and informed decisions on the treatment 

to be given to the autistic children based on his or her clinical 

symptoms.23 Early diagnosis plays an important role in 

treatment and improvement of the quality of life for the 

autistic children.24 It has the advantage of lessening the 

stress for the parents and children as well as it helps the 

child to adjust to the needed skills better.25 

It is seen clearly from the box plots and the tests that 

the CARS-1 scores have decreased significantly in all the 51 

autistic children irrespective of the age of diagnosis. Though 

the CARS 1 scores have decreased significantly in the age 

group 5 - 10 years as it is seen that the mean decrease is 

not as much as that seen in age groups less than 5 years 

(Figure 2B). This finding is similar to that of some of the 

Western studies.26,27,28  

The difference between the CARS-0 and CARS-1 scores 

was calculated and it was found to be positive in all the age 

groups. Pearson’s correlation done to study the association 

between the age of diagnosis and the difference between 

CARS-0 and CARS-1 scores resulted in an r value of - 0.234 

which shows that there is a negative correlation between the 

two, that is, as the age of diagnosis increases, the treatment 

outcome decreases. Though the P-value is not significant (P 

= 0.098), it is close to 0.05 and perhaps with a larger sample 

size the correlation might turn out to be significant. 

 

 
 

 

CONCLUSIONS 
 

 

 

There was a significant correlation between the age of 

diagnosis and the treatment outcome in autistic children. 

 

 

Limitations  

The sample size should have been bigger but due to time 

constraint and issues like obtaining official permission to 

carry out the study in autistic schools, the number has been 

limited in our study. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jebmh.com. 
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