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Abstract 

This paper explores the application of artificial intelligence (AI) in healthcare, 

focusing on mental health and sentiment analysis. AI technologies, such as machine learning 

and natural language processing, are used in diagnostics to help identify and categorize 

mental health illnesses by analyzing large amounts of behavioral and textual data. These 

developments make it possible to identify patients faster and with greater accuracy, 

promoting early intervention and better results.The paper proposes a web-based AI chatbot 

called "Ted" to address mental health-related queries, achieving an impressive accuracy rate 

of 98.13%. The study also delves into sentiment analysis, a crucial aspect of understanding 

individuals' emotional well-being associated with mental health conditions. The primary 

challenge in sentiment analysis lies in curating large-scale annotated datasets for classifiers. 

To address this, the research proposes a few-shot learning approach that harnesses the power 

of meta-learning techniques, leading to significantly improved sentiment classification 

performance across diverse distributions.The paper emphasizes the significance of Machine 

Learning (ML) techniques in the identification and immediate treatment of Autism Spectrum 

Disorder (ASD) symptoms. By integrating artificial intelligence into the current ASD 

diagnostic process, the research explores how it can enhance diagnostic accuracy and 

understanding of diverse phenotypes, ultimately leading to improved patient outcomes. The 

research findings offer invaluable insights and practical contributions aimed at addressing the 

multitude of challenges faced within the domain of mental healthcare. By delving into novel 

AI-based solutions, sentiment analysis techniques, and the role of AI in ASD assessment, this 

study introduces a fresh and innovative perspective on the future of mental healthcare 

practices. 
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Mental health disorders are a global concern, affecting millions of people. The shortage of 

trained professionals and increasing demand for mental health support has led to the 

development of AI-driven chatbots [1]. 

 

Fig.-1 Block Diagram 

 These virtual agents offer emotional support, cognitive behavioral therapy, and self-help 

strategies, making them cost-effective and accessible. They are increasingly integrated into 

healthcare systems to complement existing services, providing preventive care and ongoing 

treatment [2]. This paper explores the benefits, challenges, and future potential of AI-driven 

chatbots in mental health support. This study explores the use of AI-driven chatbots in mental 

health support, analyzing their effectiveness and evaluating existing platforms like Woebot, 

Wysa, and Tess. It also explores the advantages of integrating chatbots into mental health 

services, including accessibility, affordability, anonymity, and 24/7 availability [3]. It also 

addresses ethical concerns and risks associated with AI-based chatbots, proposing future best 

practices. 

AI-driven chatbots have emerged as a promising solution to enhance accessibility and 

affordability in mental health services [4]. These chatbots simulate human conversation and 

are being developed to support emotional well-being, reduce mental health stigma, and 

provide preliminary care to individuals in need. Early work on AI in healthcare primarily 

focused on decision support systems, but with advances in Natural Language Processing 

(NLP) and machine learning, these systems evolved into interactive tools like chatbots. 

Recent years have seen the deployment of advanced mental health chatbots such as Woebot, 

Wysa, and Tess, which combine AI, NLP, and behavioral psychology to deliver interventions 
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that mimic human-like support [5]. Benefits of AI chatbots include accessibility, 

affordability, anonymity, scalability, and data-driven insights. However, they face limitations 

such as lack of empathy, data privacy concerns, and regulatory gaps. Future directions 

include hybrid models, integration with wearables, emotion recognition, and personalized 

feedback, and improving cultural and linguistic adaptation [6]. 

The study by several people explores the use of artificial intelligence (AI) and 

machine learning in developing prediction, detection, and treatment solutions for mental 

health care. The researchers use digital approaches to mental health, including web and 

smartphone apps, to improve user experience and maximize individualized care. They extract 

behavioral or mental health insights from an individual's "digital exhaust," which is data 

obtained from their multiple personal digital devices and social media activities. Language, 

traditionally seen as a window into the human mind, can now be statistically used as data to 

infer mental health[7]. The researchers also create conversational agents for therapeutic 

intervention using natural language processing. The study highlights the importance of user 

privacy and ethical issues when developing and implementing AI into mental health support 

systems [8]. AI is an interdisciplinary field that uses computer science, mathematics, and 

cognitive science to develop intelligent computers that can replicate human behavior and 

decision-making. It has the potential to transform sectors such as healthcare, banking, 

transportation, and education by improving productivity, automating processes, and opening 

up new avenues for creative problem-solving [9]. 

 

Mental health is a crucial aspect of overall well-being, affecting thoughts, feelings, and 

behaviors. It is essential to build resilience and maintain a balanced existence [10]. Digital 

phenotyping, a strategy that uses data from wearables and smartphones, is a novel approach 

to understanding and tracking mental and physical health. It uses trends in user interactions to 

draw conclusions about an individual's mental state, cognitive abilities, and general well-

being [11]. This non-invasive monitoring has the potential to transform personalized 

medicine by identifying health problems early, monitoring treatment effectiveness, and 

providing timely, individualized interventions. However, ethical questions, privacy issues, 

and appropriate use of this technology are important considerations. Chatbots, which mimic 

human dialogue, are revolutionizing human-technology interaction in sectors like e-

commerce, healthcare, and education [12]. Natural Language Processing (NLP) is 

transforming how computers understand and communicate with human language, combining 

computer science and linguistics. NLP is being used in sentiment analysis, language 
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translation, and virtual assistants, pushing the limits of what robots can understand and 

interact with [13]. 

 

Results and Analysis 

Paper 3 of this text explores the potential of AI chatbots in mental healthcare, 

specifically Ted, a chatbot designed to help patients and alleviate the shortage of mental 

health professionals [14]. Ted understands natural language input and provides appropriate 

responses, particularly for those who feel stigmatized by the presence of mental health 

specialists [15]. The text outlines the architecture of Ted, its implementation process, datasets 

used for training and assessment, and comparisons with other AI chatbots offering mental 

health support. Previous studies have shown the benefits of AI technologies for individuals 

with depression, PTSD, cognitive impairments, and drug and alcohol use. However, there is 

still much work to be done in ensuring safety, ethical considerations, and improving 

effectiveness [16]. 

 

Fig.-2 Dataset split 

 

The proposed chatbot architecture for Ted uses AI-based techniques such as Natural 

Language Understanding (NLU) engine, Named Entity Recognition (NER), intent, context, 

actions, and Part of Speech (POS) tagging. NLU helps the chatbot understand exchanges and 

improves conversational discourse flow [17]. NER involves identifying expressions related to 

specific people, organizations, corporations, and groups in both structured and unstructured 
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texts [18]. Intents are used to establish a relationship between users and chatbots by carrying 

out necessary actions to meet user objectives. Context helps interpret and distinguish user 

input, which can signify different things depending on the context of the conversation [19]. 

POS tagging designates words in a text as belonging to a certain, selective speech component. 

 

Fig.-3 Transfer Learning 

 

Fig.-4 As a function of the input tokens, BERT embedding’s 

Table-1 Results on the train, development, and test sets for every model 
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Table-2 Evaluating the performance of every model created for this dataset and task 

 

 

Fig.-5 Growth trend of AI-driven chatbots in mental healthcare from 2000 to 2024 

 

Fig.-6 Comparative growth of Artificial Intelligence (AI) and Machine Learning (ML) from 2000 to 2024 
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Design considerations include robust entity recognition, precise intent mapping, contextual 

understanding, effective action execution, and comprehensive POS tagging. The proposed 

architecture aims to improve the chatbot's comprehension and answer accuracy by combining 

these design concerns and utilizing advanced NLU, NLP, NER, intent identification, context 

management, actions, and POS tagging techniques [20]. Datasets for the mental healthcare 

chatbot were gathered using the Kaggle dataset, which is an extensive collection of standard 

questions and answers related to mental health. The data aggregation technique involved 

merging information from various sources, including Wellness Mind and The Kim 

Foundation [21]. 

 

Conclusion 

AI-based technologies have shown promise in the mental health field, offering 

scalable options for patient care and reducing workload for healthcare providers. AI can 

effectively apply basic Cognitive Behavioral Therapy principles, benefiting patients who may 

face stigma when seeking help from traditional providers. The rise in chatbots, like Ted, 

supports the need for accessible and rapid mental health support. Meta-learning techniques 

have been explored to develop stronger cross-domain embeddings for few-shot learning 

contexts. The ADTree classifier demonstrated excellent specificity and sensitivity in 

separating autistic patients from controls, showing promise for earlier and more efficient 

diagnosis of autism. However, the efficacy of current techniques is uncertain due to limited 

high-quality data. A framework for neurodevelopmental disorder pre-diagnosis has been 

proposed, providing a systematic tool for assessing key behavioral and cognitive indicators 

associated with neurodevelopmental disorders. Further research is needed to explore a deeper 

understanding of data and optimize the suggested technique. The paper focuses on five 

research questions: examining the use of intelligent agents in field physiotherapy, 

psychoeducation, and stress/anxiety/depression management, extracting features for 

sentiment analysis using natural language techniques, constructing a classification model 

using different machine learning techniques, developing intelligent chatbots for mental health 

prediction and forecasting with high accuracy and low cost, and comparing the results of the 

proposed system with state-of-the-art methods. The research follows a detailed examination 

of the literature, comparing the advantages and disadvantages of AI agents, and the need for 

further research into chatbot technologies for mental healthcare applications. The study also 

focuses on creating a methodical sentiment classification strategy using natural language 
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processing techniques, such as tokenization and part-of-speech tagging, to enhance chatbot 

efficacy. The study also investigates machine learning approaches for classifying 

neurodevelopmental disorders, including ASD, ADHD, stress, depression, and anxiety, and 

creating intelligent chatbots using advances in machine learning and natural language 

processing to predict and forecast mental health disorders. The research emphasizes the 

importance of AI techniques in addressing the scarcity of mental healthcare providers and 

enhancing diagnosis for individuals. 
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