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Abstract- Autism Spectrum Disorder (ASD), is a maze of explicit behavioural physiognomies a toddler would 

start exhibiting during his/her early years of development. So, if a child is diagnosed with Autism, it simply 

implies that his/her disorder lies in any part of the wide spectrum of autism and whose intensity would be high, 

moderate or low depending on the scale he/she is rated with using the ADI-R. The Etiology of ASD as a 

neurological disorder has been ambiguous till date, despite the rigorous research done in the field of Paediatrics 

and Genetics to crack upon the true cause of this unremitting disorder. In this paper, we analyse the major 

players behind the incidence of ASD such as brain developmental pathologies, prenatal conditions, analysis of 

the history of family genetics, initiation of a specific mutation from an individual, heavy metal deposits in the 

blood and reduced levels of the Oxytocin hormone. Relentless efforts of research have brought light to a number 

of ways to Reverse ASD and to minimise the degree of making the child pathology a little appeased, through 

therapeutic and medical treatments.  

Index Terms - Autism Spectrum Disorder; Etiology; Data Mining; Neurological disorder; Reverse ASD; 

Child Pathology; Cell adhesion Molecule. 

1. INTRODUCTION 

Is your child on the spectrum?This has become the 

buzzerquestion to a parent, having problems with 

his/her toddler in the early years of development. 

This does not confine the attribution to a detailed 

questionnaire a parent needs to fill in. Apparently, 

it goes about to the process of conducting a series 

of blood tests and brain scans – MRI and EEGs to 

ascertain the prevalence of the same in a child. 

Autism Spectrum Disorder (ASD) isa ubiquitous 

neurological disorder which is characterized by a 

series of symptoms. Challenges in verbal and non-

verbal communication, socialisation skills, 

repetitive movements of body or speech(echolalia), 

temper tantrums, irresolute melt downs and 

hyperactivity are a few observable symptoms to 

enlist. The tantrums of a child could get intense to 

the extent of self-injury of the child. This child 

pathology therein devours a trauma in the mental 

state of the parents and the family as a whole. 

Thankfully due to the persistent awareness the 

media has been portraying about this relentless 

episode of ASD, parents are a little exposed and 

alerted in advance to a certain degree as to what has 

to be done and how to proceed thereafter, if they 

find their child exhibiting symptoms of Autism.  

There are many Early diagnosis and 

Interventions provided by the many health care 

centres in and around the vicinity we live, but from 

a parent’s point of view, there runs a stiff question 

as to how did my child manage to be victimised 

with this pervasive disorder?Persistent research has 

been going on to arrive upon the exact Etiology of 

ASD. However, just as the ASD, the Etiology is 

also a labyrinth, a parent is put into, to decide from 

as to what the cause could most probably be. The 

clear picture is yet to be pronounced.  

2. SYMPTOMS OF AUTISM SPECTRUM 

DISORDER(ASD) 

Statistics this year (2018) reveal the prevalence of 

ASD as 1in 68 children. Autism is not a disease but 

a syndrome characterised due tonumerous 

nongenetic and genetic causes. The lag in 

behavioural domains such as social interaction; 

language, communication and imaginative play; the 

range of interests and activities, digestion issues 

repetitive mannerisms characterise a child under 

the spectrum [3].Autism is categorised as high, 

moderate and low on the spectrum. This depicts the 

severity of the syndrome and suggests the 

corresponding therapeutic and medical 

recommendations. 

 It is of utmost importance that a parent 

needs to make early observation of his/her child 

and check if the milestones relevant to the child age 

is being achieved. Early intervention plays a major 

benchmark in the treatment of Autism. 
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Collectively, the early signs and symptoms of ASD 

are:  

 No Eye contact 

 Hand flapping 

 Tip Toe Walking 

 A sense of not belonging or realisation of 

the world around. 

 Repetitive head banging 

 Public Meltdowns 

 Lack of response to verbal/voice 

commands 

 Repetitive behaviour 

 Speech delay or Echolalia 

 Sensory issues to certain textures 

 Inability in gross and fine motor skills 

 No imaginative or peer group play 

 Self-injury due to aggression 

 Hyperactivity 

 Irritability to noise 

3. THE ETIOLOGY OF THE AUTISM 

SPECTRUM DISORDER 

Epidemiologic studies specify that environmental 

factors such as toxic exposures, teratogens, 

perinatal insults, and prenatal infections such as 

rubella and cytomegalovirus account for few cases 

of ASD incidence. Other factors such as advanced 

prenatal age, lower levels of Oxytocin, Iodine 

deficiency, low Lithium levels, Vitamin D 

Deficiency, low Methylation related to a RNA 

rebuild also team up to the Etiology of ASD. 

Recent studies tell us that disruptions in the cortical 

layers of the brain attributed due to many reasons 

could also be a cause for the occurrence of Autism. 

The genetics study suggests that autism could be 

heritable to a certain extent due to genetic 

affluences passed over and in some rare cases they 

could be due to mutations an individual starts 

exhibiting from him/her. We will analyse each of 

these players below. 

3.1 Brain Pathology of ASD 

A recent study suggests that the incidence of autism 

is associated with reductions in the level of cellular 

adhesion molecules in the blood, where they play a 

major role in the immune function. 

Cell adhesion molecule(CAM) are the glue that 

binds cells together in the body [2]. Deficits in 

adhesion molecules would be expected to 

compromise processes at the interfaces between 

cells, influencing tissue integrity and cell-to-cell 

signalling. The deficits in adhesion molecules 

could affect the brain development and 

communication between nerve cells. Cell adhesion 

molecules are crucial in regulating immune cell 

access to the central nervous system(CNS). 

Research was conducted in the University of 

California amongst 2-4-year-old children, 49 of 

whom were diagnosed with an ASD and 31 of 

whom were typically developing. The blood 

plasma levels of multiple molecules,behavioural 

assessments, and head circumference were 

measured in all participants. The levels of soluble 

sPECAM-1 and sP-selectin, two molecules that 

mediate leukocyte migration, are significantly 

decreased in young children with ASD compared 

with typically developing controls of the same age.  

This was later confirmed with cases of children 

with ASD with repetitive behaviours and big head 

circumferences due to sPECAM-1 levels in the 

blood stream.  

Apparently, recent evidence show that 

Interleukin (IL)-6 is found to be a major inducer of 

immune and inflammatory response within the 

CNS [1]. This can trigger cellular responses 

mediating inflammation, neurogenesis, gliogenesis, 

cell growth, cell survival, myelination and 

demyelination. IL-6 is normally expressed at 

relatively low levels in the brain. IL-1 b and IL-12 

were found to be elevated in blood mononuclear 

cells, serum and plasma from autistic subjects. 

Consistent with these findings, our studies using a 

multiple bead immunoassay showed that IL-6, were 

significantly increased in the fontal cortices of 

autistic subjects as compared with the age-matched 

controls.IL-6 was verified in the cerebellum of 

autistic subjects and significant increase in the 

cerebellum of autistic subjects were found as 

compared to age-matched controls. The elevated 

levels of IL-6 expression, thereby causing the 

Impairment of neural cell adhesion and migration, 

as well as the excessive formation of excitatory 

cellular mechanism are thus partially responsible 

for the pathogenesis of autism. 

The early brain overgrowth and neural 

over connectivity are key in the pathogenesis of 

ASD. The excess count of neurons may promote 

defects in brain wiring and neural patterning, for 

they energise short distance cortical interactions 

and hinder longdistance interactions that 

communicate between critical brain regions, 

thereby causing deficits in socio-emotional and 

communicational function observed in autism. 

3.2 The Study of Genetics and Mutations 

Due to the drastic increase in the numbers of 

Autistic children, it is of utmost importance to 



International Journal of Research in Advent Technology (IJRAT) Special Issue, January 2019 

E-ISSN: 2321-9637 

online at www.ijrat.org 

International Conference on Available Applied Mathematics and Bio-Inspired Computations 

10
th

 & 11
th

 January 2019 

 

11 

 

study the postnatal nervous system of an individual 

to get a refined understanding about the 

neurodevelopmental mechanism implicated by the 

genes and the mutations they exhibit. However, 

generalisation of Autism cannot be made as not all 

children have the same degree of problems. One 

child may have language delay and good digestion, 

another may have good verbal language but may 

have hyperactivity and socialisation issues. This 

suggests to the discovery of different genotypes 

and their corresponding phenotype [4].In this 

context, we need to study about the genetics – 

study of single genes and genomics - the study of 

all genes and gene-gene or gene-environment 

interactions. Through this study, we come to know 

about how the genetic interactions contribute to the 

development of the specific autism subtypes. For it 

is through this we come to understand and observe 

the autistic phenotype dimensions of an individual 

[5]. To mention a few of the genes vizEN2 

(Engrailed 2 gene), involved in cerebellum 

development; GABR (gamma amino butyric acid 

receptor genes), regulates brain cell migration, 

differentiation, and synapse formation; OXTR 

(oxytocin receptor genes), is involved in the 

response to stress and in social skills such as 

empathy; RELN (Reelin gene), is involved in 

neuronal migration in the developing brain; and 

SLC6A4, a serotonin transporter gene that could 

account for phenotypic expression of 

happiness.Researchers have noted the differences 

between causal loci and susceptibility loci that 

increase the risk for ASD.  

The process of Exome sequencing (selectively 

sequencing the region of the genome that code for 

genes), has also brought to light several de novo 

mutations in sporadic ASDs. On sequencing the 

exomes of 20 individuals with sporadic ASD and 

their parents and identified 21 de novo mutations, 

11 of which were protein altering. These 

substantiate the contribution of denova mutations to 

the genetic etiology of Autism. 

In addition to the many screen tests and brain 

scans an autistic child is put to, a blood test for the 

occurrence of the Fragile X syndrome, is also being 

taken just to narrow down the ASDinorder to 

concise the treatment and therapeutic procedures. 

Fragile X syndrome is a common cause of inherited 

intellectual disability.It occurs due to abnormal 

increase in the number of CGG trinucleotide, that 

repeats within the FMR1 (Fragile X Mental 

Retardation-1) gene on chromosome Xq27.3, 

which affects synaptic proteins. Individuals with 

fragile X syndrome are diagnosed with autism at a 

rate of 15% to 30%. 

Mutations in SHANK3[6], which encodes a 

synaptic scaffolding protein, have been described 

in subjects with ASD. They form large sheets that 

may represent the platform for the construction of 

the PSD complex. SHANK3 was first identified as 

a gene expressed predominantly in cerebral cortex 

and cerebellum. Moreover, SHANK3 was found 

disrupted by a de novo balanced translocation in a 

child with severe expressive-language delay, mild 

mental retardation. 

3.3 Environmental Factors 

 

ASD is etiologically diversified. The otherfactors 

that perpetuate the occurrence of ASD are 

environmental factors during prenatal and postnatal 

periods [10]. Advanced paternal age could be one 

likely cause for Autism. Prenatal toxic exposures of 

the mother could also attribute to ASD. Traces of 

metals such mercury, lead, arsenic and cadmium 

could influence ASD. These metals may have 

entered into the bloodstream due to consumption of 

fruits and vegetables, that are loaded with 

pesticides. Another possible cause would be the 

intake of sea fish during pregnancy, which could 

have lead and mercury contents.  

 Lower levels of Iodine and Lithium is also 

contributor to the ASD. Vitamin D Deficiency has 

become the recent finding of less concentration 

levels in individuals and this is also one attribute to 

ASD. To conclude, the maternal and paternal food 

habits, sleep stress and toxin exposures culminate 

molecular changes that are passed over from 

generation to generation. This is known as exosome 

which is the sum total of all these epigenetic 

influences that can affect the gene expression. The 

total process is called methylation.  

4. DATA MINING IN THE ETIOLOGY 

OF AUTISM 
 

Due to the comprehensive information datamining 

produces, it is being patronised in varied research 

and learning environments of medicine. Healthcare 

industry is much benefited by the extensive 

information processing and decision support 

system data mining offers. 

Data mining gives light to patient activity 

analysis and most importantly to identify successful 

therapy and treatment for specific illnesses.  

As ASD is the up surging need of the hour to 

be analysed, we discuss the various data mining 

techniques used to unravel the Etiology and 

enhance the treatments and therapy of the affected 

individuals therein.  



International Journal of Research in Advent Technology (IJRAT) Special Issue, January 2019 

E-ISSN: 2321-9637 

online at www.ijrat.org 

International Conference on Available Applied Mathematics and Bio-Inspired Computations 

10
th

 & 11
th

 January 2019 

 

12 

 

 

4.1 Data mining in Neurology of the brain 

 

Firstly, we would look at the data mining technique 

applied on neuro images to study the functional 

connectome of ASD and Typically developing 

Individuals [7]. For this we adapt the Fisher 

Feature selection technique and identify significant 

features of the neuro images. Later the random tree 

classification technique is applied on the identified 

two features namely weighted leverage variant-1 

and weighted leverage variant-2. Supervised data 

mining techniques are used in the disorder 

detection. 

The dataset involves 60 ASD and 45 TD 

subjects whose structural DTI and Functional RS 

FMRI are taken in the resting state. The FSL 

technique is applied to obtain particular frequency 

values, that contribute interesting signals to 

process, and, abnormal global intensity producing 

values where removed using regression.  264 

functional regions were determined. The 

correlations between these 264 regions were 

estimated and z-transformation done to produce the 

functional connectivity matrices. Sparsity 

thresholding is applied on the 264x264 functional 

connectivity matrices, having set the sparsity 

threshold as 20%. The thresholding process uses 

the descending sorting of the unique values and 

identifying the value at the position resulting as an 

outcome of computing threshold percentage of total 

number of unique values, binarizing the values 

above the value as one and below as Zero. This 

yields a binarized connective matrix. 

Centrality estimation of degree, betweeness, 

Eigen vector and leverage is done. These measures 

uncover patterns from the functional connectome 

which tell us the necessity of new centrality 

measure, which could be combined with these 

measures to project improved prediction of patterns 

of the functional connectome. They are weighted 

leverage variant -1 and weighted leverage variant -

2. This centrality estimates of 264 regions of an 

individual provide us with a single feature vector 

containing features. The distinguishing of two 

groups ASD and TD are done using Fisher filter 

selection technique. The feature selected centrality 

based feature vector is used to build the training 

model for identification ASD and TD individuals. 

We utilise the random tree, which is based on the 

recursive call based on randomly selected features 

for each node formation. So, if the selected feature 

corresponds to the same class, then the 

corresponding class is assigned to the node. 

Otherwise, the information gain is determined for 

each feature. The feature with highest value is 

assigned to that node. The features are randomly 

chosen for construction of the child node. This is 

repeated till the maximum depth of complete 

training instances are reached. 

 So it is being proved with the result that, 

by applying centrality measures alongside with the 

measures at hand, and by using random tree we get 

the highest possible accuracy of 57.69% among the 

other classifiers. Hence, the random tree classifier 

with Fisher feature selection achieved a higher 

accuracy of 88.46% in the detection of ASD and 

TD. 

4.2 Data mining in the study of genetics 

Genotype combinations relevant to 

thedifferentiationof specific autism subgroups was 

developedby a novel procedure called Heritable 

Genotype Contrast Mining (HGCM)[4].This multi-

disciplinary method integrates data mining 

techniques with traditional bioinformatics strategies 

to address the combinatorial problem of testing 

combinations of SNPs while searching for 

associations. HGCM removes the limitations of 

pre-selecting SNPs by utilizing genome-wide SNP 

prioritization, facilitating the discovery of novel 

associations with autism. The data are partitioned 

into autism subgroups early in the process, 

allowing combinations of SNPs that are abundant 

in specific subgroups using a Frequent Pattern 

Mining algorithm. Opposing subgroups are then 

contrasted to reveal differentiating SNP-sets 

andidentify geneticassociations specificallyrelevant 

to the subgroups. HGCM was developed with 

focuses on testing combinations of SNPs and 

comparing the disease subgroups, which can be 

applied 

toinvestigatetheetiologyofanydiseasewithcomplexh

eritablegenetic contribution and subtype structures. 

The Frequent pattern mining technique captures 

features that occur repeatedly and they are 

represented in binary states. To fulfil this the 

HGCM three states are combined as putative major 

allele   genotype as absent and the other 

homozygous minor allele as present. HGCM 

produced valuable associations between genes and 

autism subgroups, and can improve precision 

medicine practices by identifying genetic 

associations within other disorders that may 

comprise distinct subtypes. Furthermore, the 

autistic genes identified in this study could be 

incorporated into future study to verify the 

significance of these associations and to identify 

the mechanisms through which these genes 

contribute to the development of autism subtypes. 
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4.3 Data Mining in understanding the 

learning skills of ASD 

The Support vector machine technique and 

decision tree techniques are the ones mostly used 

[8&9]. One such approach was undertaken to 

predict the learning skills of children under ASD. 

As a first step to this, the attribute from children 

dataset was pre-processed as Attention, 

handwriting, spelling, language, read, write, 

memory skills and level of child autism. The Weka 

tool was used to implement the machine learning 

algorithms. The learning skills dataset of 40 kids 

with ASD are analysed and classified using 

decision tree classifier. The writing skills is fixed 

as a root node and the other skills are added to 

build the tree, thereby showing the connectivity the 

writing skills with other attributes mentioned like 

memory etc. This knowledge is obtained using IF- 

then rules. It is found that SVM classifier is the 

best implemented machine learning algorithm and 

gets a high degree of accuracy that ultimately 

predicts the learning skills in autistic subjects. 

4.4 Fuzzy rule in the prediction of Autism 

Fuzzy rule based data mining has been adopted by 

many researchers to predict the occurrence of 

autism in a collection of datasets. One such case is 

the online collection of questionnaires from 

families with children with autism in the age 

groups of 4 – 11 and along sided other 

demographic queries were tabularised [11]. The 

collection of questions regarding the kid’s 

communication, social and repetitive behavioural 

formed attributes. A fuzzy rule based on data 

mining has been learnt using a Fuzzy Unordered 

Rule Induction algorithm (FURIA).  These rules 

have been adopted to successfully distinguish 

individuals with ASD and they show better 

accuracy than other classifiers such as JRIP and 

PRISM and RIDOR. 

Data mining algorithms have been  used 

to diagnose individuals with ASD. Datasets (2925) 

from Boston Autism Consortium and Autism 

Genetic Resource Exchange were collected and the 

following datamining algorithms applied. They are 

Support Vector Machine(SVM), linear discriminant 

analysis, Categorical lasso, tree-based algorithms 

(Decision Tree and Random Forest) and Logistics 

Regression Model. The results of the experiments 

showed that the majority of the machine learning 

techniques improve the accuracy of autism 

diagnosis and the combination of SVM, Logistics 

Regression, categorical lasso and linear 

discriminant analysis obtain optimum levels of 

accuracy in classification of the ASD subjects. 

4.5 Machine learning in Eye tracking 

ASD diagnoses has been suggested by yet another 

innovative experiment of tracking the eye 

movement of infants by a Tobii T60 eye tracker 

[12]. These movements are then analysed by the 

machine learning algorithms. Based on the 

magnitude and direction of the eye gaze, sequence 

of coordinates per person were generated and 

analysed using SVM.  They produce potential and 

efficient means of prediction to identify the 

symptoms of ASD namely poor eye contact.  

5. REVERSING ASD 

Autism spectrum disorder characterised, the 

neurological developmental disorder that 

showcases itself during the early years of age, 

hinders the growth of the child’s social interaction 

and communication by way of repetitive and 

restricted behaviour. The possible etiologies related 

to ASD were discussed earlier in this paper. We 

would now look at a few proposed ways of 

reversing ASD, which would be definite way out of 

this daunting disorder.  

ASD has been reported due to the many 

environmental exposures of a child. These include 

heavy metal exposures, which need to be eradicated 

by recommended medicines available in the 

market. Supplements that contain Chromium, zinc, 

Calcium, Magnesium and selenium need to be 

taken. Natural foods containing minerals and 

colstrum is advised. Diary free, wheat free and less 

malt should be strictly followed. Camels milk and 

cod liver oil and probiotics could be included in 

one’s diet. Junk foods need to be strictly avoided to 

be void of harmful chemicals added. Vitamin D 

should be boosted by frequent exposure to sunlight. 

The levels of Iodine and Lithium should be 

monitored regularly and food supplements taken to 

maintain a balance in levels.  

ASD subjects be it kids or adults are most of 

the time characterised by unpredictive temper 

tantrums and other hyperactive behaviours which 

make them incapable of socialising with peers 

[12&13]. The only remedy to this is an 

understanding home environment and proper 

therapy sessions that would soothe the situation 

[14]. Speech therapy in aid of communication 

development and Occupational therapy in view of 

development of gross and fine motor skills would 

establish an environment suitable for an autistic 
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child to thrive and to live an independent life in the 

years to come [15]. 

6. CONCLUSION 

The crux of this paper discusses the nuances related 

to ASD, the symptoms that characterise a person 

with ASD and the possible causes for occurrence of 

ASD researched till date. The many areas of study 

such as brain pathology, genetics and 

environmental factors are analysed and classified 

using the many data mining algorithms. It is finally 

advised to treat the cause of the ASD through 

appropriate therapeutic interventions that would 

ingrain new neuralpathways that will help recovery 

of the ASD subjects.  
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