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Abstract

The prevalence of Autism Spectrum Disorder (ASD) is estimated to be 1% in India (Arora et al., 2018)
and 1.5% in the US (CDC, 2021). However, in low- and middle-income countries (LMICs) like India,
the healthcare and social care infrastructure for detecting and managing ASD and Other Developmental
Disorders (ODD) is insufficient. Existing clinical methods face challenges that can lead to delays in early
detection and access to early intervention, ultimately affecting the social, intellectual, and vocational
development of children with ASD. These limitations hinder the growth and inclusion of ASD children.
Fortunately, technological advancements and data science methods offer a potential solution to address

these inefficiencies.

The dissertation titled “Neurodevelopmental Disorders: Selected Studies Using Machine Learning” ex-
plores the role of machine learning and data science in diagnosing and treating neurodevelopmental

disorders, particularly Autism Spectrum Disorder (ASD).

This dissertation comprises eight chapters encompassing five distinct studies, addressing three research
questions and five research objectives. The studies involve experiments, reviews, and stakeholder analyses

focusing on the role of technology in ASD detection and intervention.

Chapter 1, the introduction, establishes the foundational aspects by providing background information

and conducting a literature review that serves as the basis for the subsequent studies (1-5) and chapters.

Chapter 2, Research Methods, covers machine learning techniques such as supervised and unsupervised
learning. It also explores the role of patient similarity and collaborative filtering methods to recommend
and personalize intervention for ASD participants. This chapter also includes the PRISMA methodology

used to conduct two scoping reviews (Chapters 3 and 6).

Chapters 3 and 4 cover scoping reviews and human action recognition experiments. These chapters
assess the capabilities of machine learning models in detecting and assessing Autism Spectrum Disorder

(ASD) in its early stages using multimodal structured and unstructured datasets.

Chapter 5 involves experiments that employ machine learning algorithms to provide treatment recom-
mendations and personalization systems for ASD. It utilizes patient similarity and collaborative filtering

machine learning methods to recommend and personalize ABA (Applied Behavior Analysis) treatment.

Chapter 6 covers a scoping review to examine the role of robot-mediated interventions for children
with ASD. Various robotic technologies are highlighted, showcasing diverse roles played by Robots in

improving the skills of children with ASD across twelve areas.

Chapter 7 captures stakeholder perspectives on using machine learning integrated information and com-
munication technology for ASD and ODD detection and intervention during and after the COVID-19
pandemic. The examination reveals a perceptual paradox within the stakeholder community, shedding

light on fundamental causative factors that emerged during the COVID-19 pandemic. These factors
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encompass techno-stress, stress induced by the pandemic itself, the multifaceted roles assumed by stake-

holders surrounding caregiving and parenthood, and concerns related to technology trust and literacy.

Chapter 8, the concluding chapter, provides a comprehensive overview of the research, emphasizing its

contributions, limitations, and potential future directions.

The dissertation demonstrates the potential of machine learning techniques in improving early detection,
personalizing interventions, and ultimately enhancing outcomes, affordability, access, and quality of care

for individuals and families with neurodevelopmental disorders.

The dissertation makes noteworthy contributions to the literature, paving the way towards developing
an end-to-end digital framework for detection and intervention, serving families and clinicians in remote

locations.
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