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Mining Behaviors On Learning And Feeding 
Issues Of Autism Clusters  
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Abstract: Due to the database systems and networking technologies, web based medical information systems is available to store, retrieve and apply 
that information in medical practices. Data mining techniques is being used in healthcare information system to mine or identify the various behaviors of 
autistic children. Due to the differences in the level of severity of Autism Spectrum Disorder (ASD), autistic clusters widely vary in its kind using 
segmentation.  This study discusses on the behavioral issues of learning and feeding skills of autistic clusters.  Also this paper insists on the importance 
of early identification and intervention of ASD characteristics. Finally it recommends the parents to identify the safe food that are free from preservatives, 
gluten and casein and sugar which can reduce the hyper behavioral attributes of autistic children.   
 
Index Terms: ASD, clusters, Database systems, healthcare, Network, segmentation, Web-based. 
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1. INTRODUCTION 
The data mining is the process of extraction of discovery of 
knowledge from databases and it is very significant to provide 
decision models from data objects or records. Data mining 
techniques is being used in healthcare information system to 
mine or identify the various behaviors of autistic children [10].  
Using clustering algorithm, the data objects can be arranged 
in the form of clusters based on the distance metrics.  The 
study is on a group of developmental brain disorders known 
as autism spectrum disorders, or ASDs.  The children with 
autism can exhibit  different  level of symptoms that varies in 
the degree from mild to severe, more anxious that can 
manifest through communication, social skills and behavioral. 
The study of Autism was added to the psychiatric literature 50 
years before and that includes numerous studies and theories 
about its various causes. It is stated due to i. a biologically-
based disorder, ii. due to inherited disorder, iii. abnormal 
development of the brain, iv. a mutation of a single gene and  
v. biochemical defects. An amygdale is a component of the 
neural network that underlies social cognition is the cause of 
autism. An uneven skill development is the most confusing 
feature of autism. For example, a 4-year autistic child, may 
have 

 speech development of a 2-year child,  

 gross motor skills developed of an 8-year,  

 fine motor skills of a 6-year, and  

 self-help skills of a 3-year child. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

It is understood from the above,  an autistic person who can 
do basic arithmetic may not able to speak; or who know the 
alphabet, numbers and nursery rhymes, but may not able to 
express his/her  desires through proper communication. We 
cannot expect two autistic people to behave similar due to 
these characteristics.  The diarrhea, constipation, bloating, 
frequent infections, sleeping challenges, and inflammation or 
pain are the most common physical symptoms of any autistic 
person. They are also suspected to the following symptoms: 
avoiding the eye contact, being alone, no interest in games or 
playing with friends, no response, excited and overwhelming 
interest in something, not very comfortable and flexible in day 
to day activities, repeated body movements, over active and 
very sensitive to certain sounds, and less concentration and 
aggressive on others. But irrespective of those challenges 
and issues, every autistic person has their own strengths and 
limitations.  According to Diagnostic and Statistical Manual of 
Mental Disorders published by the American Psychiatric 
Association, there are four main sub-types of autism.  

 Autistic Disorder(Autism, childhood autism, early infantile 
autism)- symptoms at more intense level. 

 Asperger Syndrome(Asperger's disorder or simply 
Asperger's) – milder level, very intelligent, much harder 
time socially, and have problems with communicating., 
repetitive motions, under developed motor skills, low 
functioning.  

 Childhood Disintegrative Disorder(CDD, dementia 
infantalis, disintegrative psychosis or Heller's syndrome) - 
rarest and most severe, children develop normally and 
then quickly lose many social, language, and mental 
skills, usually between ages 2 and 4, ability to interact 
with other children and will lose an interest in play, 
problem with the motor skills.  

 Pervasive Developmental Disorder (PDD-NOS or atypical 
autism) - more severe than Asperger's syndrome, but not 
as severe as autistic disorder. They need the same 
interventions and help that autistic children require and 
the differences between PDD-NOS and autism are minor.  

 Rett's  Syndrome rare and relatively little-known type of 
autism and it only happens with girls. The problems with 
muscle atrophy, and tend to do repetitive hand motions. 
Almost always mentally retarded to some degree. These 
girls are very low functioning and will need care for most 
of their lives.  
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After 2013, ASD was completely redefined with three levels of 
severity: Mild ASD, Moderate ASD and Severe ASD[12]. The 
functioning levels of various subtypes of ASD are listed in the 
table below: 

TABLE 1 
FUNCTIONING LEVELS OF ASD SUBTYPES 

 

Autism Subtype  
Mild 
ASD  

Moderate 
ASD  

Severe 
ASD  

Asperger's  Yes  No  No  

Classic autism  Yes  Yes  Yes  

PDD-NOS  Yes  Yes  No  

Rett's syndrome  No  Yes  Yes  

Childhood disintegrative 
disorder  

No  Yes  Yes  

                         

2. LITERATURE SURVEY 

To deliver personalized learning materials for children with 
special needs based on diverse characteristics of children 
and personalization of results using machine learning 
algorithm [1]. Multimodal learning approach is extremely 
effective in education [1].  The family food preferences 
appeared to influence food selection more than the diagnostic 
characteristics of autism [2]. An ensemble model is to analyze 
ASD phenotypes using several machine learning techniques 
and a k-dimensional subspace clustering algorithm [3]. The 
clustering-based method could provide a more anatomically 
correspondent division of white matter applied to conduct a 
population-based group statistical analysis for the automated 
prediction of ASD[4]. To provide insight into viable phenotypic 
and genotypic markers that would guide further cluster 
analysis of ASD genetic data. Also analyzing the clusters in a 
hierarchical structure is a well-suited and meaningful model to 
unravel the complex heterogeneity of this disorder [5]. To 
extract the connectivity based features to diagnose ASD 
automatically from rs-fMRI, an Enhanced Effect-Size 
Thresholding (EEST) method is developed [6]. Inferring 
learning patterns from therapeutic performance data, and 
subsequently clustering ASD children into subgroups is 
important to inform evidence-based intervention and to 
present different learning patterns. To provide quantitative 
results, performed the clustering evaluation against K-means 
and Non-negative Matrix Factorization (NMF)[7]. The reduced 
CC and BS area are related with cognitive dysfunctions that 
can be used for the automated diagnosis of autism like neural 
disorders [8]. Compare active regions of Brain Default Mode 
Network (DMN) using Group Independent Component 
Analysis (GICA) among resting state patients with Autism 
Disorder and healthy subjects [9].  
 

3. AFA & ABA 
An Action For Autism (AFA) is a non- profitable organization 
that pioneered the autism movement in South Asia and strives 
to access the rights of individuals with autism and their 
families. The mission of AFA is to facilitate a barrier free 
environment that enables the empowerment of persons with 
autism and their families; and to act as a catalyst for change 
that enables persons with autism to live as fully participating 
members of the community.  In 1991, AFA is started as  
parent support group to bring awareness about autism in 
India by providing counseling services, specialized education, 

and training for parents and professionals.  Applied Behavior 
Analysis (ABA) is a Behavioral intervention which is very 
helpful to children with autism. It is used in conjunction with 
biomedical therapy which helps to improve brain and make it 
easier to learn.  The parents of autistic child have to consult 
their pediatricians, psychologists, speech and behavioral 
therapists for the earlier diagnosis and plan for the better 
treatment. Accordingly, the behavior of an autistic child can be 
improved through speech therapy, sensory integration, 
physical therapy, occupational therapy, and a good 
educational program. Autism is still not recognized as a 
separate form of disability in the Persons with Disabilities 
(Equal Opportunities, Protection of Rights and Full 
Participation) Act, 1995, the primary piece of legislation that 
provides for the rights of and benefits for persons with 
disabilities in India.  However, to get access to a majority of 
benefits, a disability certificate is required, and currently there 
is no disability certificate being issued just for autism.   
 

4.  EARLY IDENTIFICATION AND INTERVENTION 
For advancing early identification of ASD, a better 
understanding of early neurobiological ASD mechanisms will 
become very critical. The early diagnosis can be possible 
based on the service and pediatric care.  In US, until around 
four years of age, ASD is not typically diagnosed.  Autism is 
more commonly diagnosed in boys than girls. According to 
the Autism Society, children are usually diagnosed during 3 - 
6 years of age, but for the better, early diagnosis is 
advisable[11]. 
 

TABLE: 2 
EARLY DIAGNOSIS 

 
Age to 

Diagnosis 
ASD 

Risk Factors - ASD 
Reference 

 

one year 
of age 

clear perceptible 
behavioral symptoms 

of ASD may not 
appear 

 
Elsabbagh et al., 2012; Shen 
et al., 2013; Wolff et al., 2012 

6 months 
of age 

neurobiological or 
endophenotypic 

atypicalities 

 
 

Early 
diagnosis 

during 
pregnancy 

 

abnormalities in 
prenatally determined 

cortical laminar 
neurons 

Stoner et al., 2014 

 
placental 

abnormalities 

Anderson, Jacobs-Stannard, 
Chawarska, Volkmar, & 

Kliman, 2007; Walker et al., 
2013 

14 months 
in children 
with ASD 

reliable and stable 
diagnosis 

Chawarska, Klin, Paul, 
Macari, & Volkmar, 2009; 
Chawarska, Klin, Paul, & 

Volkmar, 2007 

three 
years 

relatively unstable, 
particularly in siblings 
of children with ASD 

Kleinman et al., 2008; Lord et 
al., 2006; Sutera et al., 2007; 

Turner & Stone, 2007 

 
Accordingly, it may ultimately be useful to institute a diagnosis 
of pre-ASD or prodromal ASD that could be given before an 
infant meets full ASD criteria but warrants early intervention or 
prevention.  Using the growth charts that plot changes in 
social reciprocity across infancy (Jones & Klin, 2013), one can 
able to monitor and compare with normal standards for social 
development. The children those who deviate significantly 
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from this normal measure have to refer for a comprehensive 
evaluation.  This approach will lead to the important direction 
for research in early identification, emphasizes the importance 
of individual developmental trajectories. Identifying ASD 
protective factors will provide important clues for novel 
prevention and/or invention approaches.  Those factors are 
social engagement, family factors, temperament, and visual 
attention as well as severity of early verbal deficits and 
nonverbal functioning. Accuracy in diagnosis Autism is one of 
the major issues faced by parents of children with autism in 
India.  Fortunately, the process of obtaining a diagnosis of 
autism in India is improving in the major cities, as more 
pediatricians become aware of the condition. The autism 
movement in India has come a long way in the past two 
decades; identification and diagnoses are made at earlier 
ages, there are more services that cater to the needs of 
individuals with autism, there are also some changes in the 
awareness levels in the general population. Statistics show 
that the number of children in India diagnosed with autism has 
been on the rise with the ratio being about 1:100. Around 10 
per cent of school-going children have been diagnosed with 
mild to severe learning challenges. The needs of autistic 
children in India are not being met in either the regular or 
special education systems. The regulations pattern and 
curriculum of schools in India can be difficult for an autistic 
child to understand and learn like a normal child. The special 
schools often lack an understanding of effective methods of 
handling the challenging behaviors of autistic children. In this 
regard, the special schools need to equip its standards in 
learning new techniques to help both the children and the 
families. Autism in India also needs to be viewed in the 
context of attitudes toward disability more generally.  
 

5. LEARNING MODEL AND FOOD FEEDING FOR AUTISM 
The effective approach in learning education is through 
Multimodal that consists of various types of audio-visual 
contents like pictures, videos, audios. The interface needs to 
be designed by personalizing the results of two – phase 
clustering which is shown in the Fig 5.1. Using clustering 
algorithm,   it can be applied on the training dataset to extract 
the knowledge on learning levels.  The result of the proposed 
model has to identify and determine the highly influenced 
attributes that enhance the learning skills of autistic clusters. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIG:1  LEARNING MODEL 
 

The next is to address the issues faced by parents in feeding 
food to autistic child.  The aggressive autistic characteristics 
can be muted by feeding healthy food. But from the results of 
other research works, it shows that more feeding problems 
like refuse to take food, food neophobia, non functional meal 
time behavior and tantrums exists when compared the eating 
habits and food preferences of children with ASD to typically 
developing children. Feeding involves every sensory system 
(touch, sight, taste, smell and sound). Many children with ASD 
have difficulties with sensory processing and this can make 
eating certain foods a challenge for them. Feeding problems 
in any child can be stressful for both the child and parents. 
Children need appropriate nutrients and calories to maintain 
good health and appropriate growth patterns. The factors that 
are contributing to these feeding problems are listed in the 
table below:   

TABLE 3 

FACTORS FOR FEEDING ISSUE 
 

S. 
No 

Contributing Factors 
 

1.  Medical 

Gastrointestinal disorders 

Food allergy 

Sensitivity or intolerance 

Medication side effects 

Dental problems 

2. Psychological History of medical problems 

3. Nutritional 

Nutritional Deficiencies 

Excess intake of juice, milk, pediasure or 
other beverages 

4. 
Oral-Motor 
Dysfunction 

Delayed self feeding skills 

Difficulty sucking, biting, chewing, 
swallowing or coordination of tongue 
movements. 

5. 
Sensory 
Processing 
Disorder 

Hypersensitive to smells , touch and taste 

Hypersensitive to sound 

Sensory hyposenstitive 

Knowledge extraction 

from learning models 

Apply Filtering techniques to 

improve the results. 

Identify user 

learning level from 

user attributes  

Apply Phase -2 clustering to 

analyse the individual clustering 

solution. 

Personalize the result and apply it 

for interface design 

Apply phase-1 clustering 

algorithm 

Improves User’s learning skills 

with good interface. 
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Visually overwhelmed 

6. Environmental 

Mealtime distractions 

Grazing all day 

Lack of routine 

Improper physical environment 

7. Child 

Hyperactive 

Short attention span 

Highly distractible 

Low frustration tolerance 

Need for routine and sameness 

Impaired social interactions 

8. Parent 

Mealtime dynamics between parent and 
child 

Lack of positive reinforcement 

Inappropriate social modeling 

Inconsistent parenting 

Coerces, tricks or distracts child 

9. Therapist 

Using food as a reward 

Treating child as a picky eater 

Inappropriate techniques utilized in 
feeding therapy sessions 

Not working in conjunction with a multi-
disciplinary feeding team 

10. behavioral 

Refuse to come to table 

Does not sit still in chair or leaves table 

Refuses to eat 

Throwing food 

Gagging and /or vomiting 

Splitting out food 

Disrupting others who are eating 

 
The Feeding problems may lead to malnutrition negatively 
impacting brain and body function. A multi-disciplinary 
approach to assessing and treating the feeding problem is 
critical. The feeding treatment methods should be 
individualized for each child.  The parent should be  

 very positive in handling and changing the feeding 
behavior of their autistic child. 

 do the transition to healthy food rapidly, but not 
regressively. 

 slowly expand the diet 

 choose the right multi-vitamin and mineral supplements. 

 identify the food allergies. 

 and finally make the child’s favorite food as gluten-free 
and casein-free. 

 
What the parents can do at home to help with feeding issues? 

 Set a Feeding Schedule and Routine. 

 Avoid All Day Eating. 

 Provide Comfortable and Supportive Seating. 

 Limit Mealtime 

 Minimize Distractions 

 Get Your Child Involved 

 Practice Pleasant and Healthy Eating Behaviors. 

 Reward Positive Behaviors. 

 Ignore Negative Behaviors 

 Remember the Rule of 3 

 Presentation 
 
The descriptive statistics of children’s GARS scores on food 
preferences within each food category is listed in Table 5.2.  

 
 
 
 
 

TABLE 4 
GARS SCORES ON FOOD PREFERENCES 

 
Fruits Apples (60%), grapes (52%) 

Juices Apple juice (63%), grape juice (54%) 

Vegetables  NIL  

Dairy Icecream(66%) 

Starches 

Cake (60%), cookies (77%), crackers (66%), 
French fries (70%), macaroni (51%), pizza(72%), 
potato chips (82%), pretzels (67%), spaghetti 
(65%),  white bread (57%) 

 
In an attempt to further explain the influences on children with 
autism’s eating behavior, variables related to the child also 
should be addressed in future research.  Further in future 
work, studies should also address the relationships between 
the food intake and food preferences of children with autism. 
The healthy diet can improve the behavioral attributes of 
autistic children to function normal. From the survey, few 
recommendations to the parents is listed below:  

 Avoid the Processed foods and added sugars in the diet, 
as food preservatives alter the chemical composition of 
the brain results in behavioral abnormalities. 

 Do not use artificial flavorings and coloring agents, 
spices, as it triggers to autistic behavior.  

 Avoid foods that contain gluten and casein.  

 Avoid chocolates, sweets, cookies and baked foods, fast 
foods, and highly refined carbohydrates and the 
undigested gluten and milk protein cause harmful effect 
on the brain cells. 

 Avoid heavy, rich food such as non-vegetarian dishes or 
maida parotta, bread eating food at outlets, spicy food 
etc. as it has an heavy impact on their behavior 
(hyperactivity) aspects.  

 Avoid antibiotics. 
 
Children with autism could exhibit noticeable improvements in 
behavior when their diet was modified into a healthy and 
balanced one, free from preservatives and chemicals. The 
body of children who are autistic contains many toxins, and 
hence, further medication may not find much effect. Autism 
can also be characterized by unhealthy digestive tracts in 
children. Hence, many of the essential vitamins are found 
lacking in them. Vitamin B for autism is believed to relieve the 
symptoms of poor eating habits in children and helps in the 
correct metabolism of carbohydrates and proteins. Vitamin 
B12 for autism is also another vitamin of the B group that is 
beneficial for the development of the brain. Methyl 
cobalamine in vitamin B12 aids the regeneration and 
development of the central nervous system. This, in addition 
with other B vitamins and folic acid, help to calm autistic 
children and help them sleep better. The vitamins boost the 
brain development and rectify its disturbed mental state. Also 
nutrition for autism is considered to be effective in children for 
not to trigger further behavioral imbalances.  
 

6. CONCLUSION 
This paper presents an initial study related to the children with 
various levels of autism spectrum disorder (ASD) on their 
issues at learning as well as food consumption. The 
symptoms of high risk level ASD can be gradually bring down 
to normal due to the right food supplements. Future research 
is to study and track the changes in behavioral symptoms of 
various levels of ASD based on the food intake.   
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