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ABSTRACT 

In today's digital landscape, where the constant flow of text-based communication shapes our interactions and 

experiences, "SARS: Mental Health Companion" emerges as a beacon of understanding in the realm of emotions. 

This project sets out to decipher and comprehend the sentiments expressed in text data, with the ultimate goal 

of offering meaningful insights and support to individuals navigating the intricacies of their emotional states. 

SARS utilizes a combination of natural language processing and machine learning techniques to categorize text 

into distinct emotional categories, ranging from joy and contentment to sadness and anger. The system's 

innovation lies not only in its ability to detect emotions but also in its capacity to provide personalized 

recommendations, be it motivational quotes to uplift the disheartened, soothing techniques to alleviate stress, 

or thought-provoking content for those seeking enlightenment. SARS represents the fusion of technology and 

human emotions, extending a helping hand to individuals as they navigate the complexities of their inner 

experiences in our increasingly interconnected digital age. 
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I. INTRODUCTION 

 

In an era facing rising mental health concerns and a growing demand for accessible support, innovative 

technological solutions are emerging as a promising avenue. One such advancement is the proposed mental 

health chatbot application, which has the potential to revolutionize the way we address mental health needs 

within society.  

This application envisions a future where individuals struggling with diverse mental health challenges have 

access to a safe and nurturing environment. It addresses the critical need for accessible and empathetic support, 

a need underscored by the global mental health crisis. From stress and anxiety to depression and more complex 

conditions, individuals across demographics face a spectrum of mental health concerns. Unfortunately, 

accessing timely assistance can be hampered by limited resources, societal stigma, and apprehensions about 

seeking professional help. This gap highlights the urgent need for a platform that is empathetic, non-

judgmental, and readily accessible to cater to varying mental health needs. 
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The envisioned application steps into this void by offering a discreet and user-centric interface. Its core 

functionality lies in an empathetic conversational interface driven by advanced Natural Language Processing 

(NLP) algorithms. By leveraging technology to understand and respond to users' emotional states with 

compassion, this application aims to become a reliable companion, providing solace and guidance during their 

mental health journey. 

 

II. LITERATURE SURVEY 

 

A. DECISION TREE AND CART ALGORITHM 

Beyond their well-established roles in customer service and e-commerce, chatbots are rapidly transforming the 

healthcare landscape. Their ability to handle routine tasks like answering FAQs, scheduling appointments, and 

managing basic health inquiries frees up human healthcare professionals to tackle complex cases and offer 

personalized care. In e-commerce, chatbots excel at tailoring product recommendations, providing real-time 

order updates, and resolving customer support issues quickly and efficiently. By providing 24/7 access to health 

information and guidance, chatbots empower patients to become active participants in their healthcare journey. 

The paper proposed in [1] utilizes a personalized support that not only fosters informed decision-making but 

also alleviates pressure on human healthcare providers.  

The healthcare chatbot system is structured with a modular design, commencing with the User Interface 

module serving as the initial interaction point for users. Subsequently, user input undergoes processing by the 

Natural Language Processing (NLP) module, where meaning and context are extracted before forwarding the 

formatted data to the Decision Tree module. Using the algorithm, the module analyzes the data to generate 

suitable responses and may also engage with the Knowledge Base module for precise healthcare information. 

The decision-making aspect of the Decision Tree considers the structure of the tree, configured 

hyperparameters, and the knowledge base to discern the most pertinent response for each user query. 

Additionally, the Personalization module refines responses by integrating outputs from the Decision Tree 

module and user-specific data, tailoring information for individual users. The architectural framework 

emphasizes the smooth interconnection among the NLP, Decision Tree, Knowledge Base, and Personalization 

modules, empowering the chatbot to deliver precise and personalized healthcare responses. Ongoing updates to 

the knowledge base are imperative for upholding the chatbot's dependability. The modules are illustrated in 

figure 1. 

The Natural Language Processing component is fundamental to the server-side architecture, empowering the 

system to understand user input by extracting meaning and context. The decision-making module analyzes user 

inquiries and generates fitting responses, ensuring the Chatbot's effectiveness in providing contextually 

appropriate information. The knowledge base serves as a rich repository of healthcare-related information, 

acting asa vital resource for the Chatbot to enhance its understanding and deliver accurate responses. 

Additionally, the personalization component focuses on tailoring the Chatbot's responses to individual users, 

incorporating user-specific data and preferences. 
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Figure 1: Modules of the helpi chatbot 

 

B. DEEP LEARNING NLP  

Amidst the COVID-19 pandemic, extended lockdowns became essential to contain the virus until vaccines 

could be developed. However, isolation led to heightened levels of anxiety, depression, and other mental health 

issues. Recognizing this need for support, various studies explored the potential of chatbots [5] for emotion 

recognition. Despite advancements, limitations persist. The paper proposed in [2] addresses this gap by 

proposing a chatbot tailored to alleviate pandemic-induced psychological distress, particularly among students. 

By employing natural language processing and deep learning models, this innovative chatbot aims to 

understand and address the root causes of mental distress, offering support to regulate emotions and counter 

negative thought patterns. 

The Natural Language Processing (NLP) unit of the system utilizes a deep learning-powered, multi-stage 

preprocessing pipeline to refine user requests for sentiment analysis effectively. The holistic approach ensures 

clear, concise data for accurate sentiment analysis and deep learning model comprehension. The Natural 

Language Comprehension unit, the core of the system, transforms user statements into structured patterns. The 

method utilizes an LSTM-CRF-based Seq2Seq model to decipher user intents and patterns within textual 

inputs, empowering the unit to understand user intentions effectively. 

The Natural Language Generation (NLG) unit translates abstract meanings into coherent textual responses for 

users, leveraging machine learning for personalized responses. Unlike rule-based systems, modern NLG 

incorporates diverse inputs for tailored and relevant outputs, enhancing the conversational experience. The 

Dialogue Management (DM) unit orchestrates interactions and responses by employing Dialogue State Tracking 

(DST) and Policy Learning. DST infers the current conversational state, while Policy Learning determines the 

optimal response, leading to an efficient and goal-driven user experience. This interplay allows the system to 

track conversation progress, understand context, and deliver relevant responses effectively. The architecture of 

the model is shown in figure 2. 
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Figure 2: Deep learning based architecture 

 

C. SEQ2SEQ MODEL  

As the pandemic's psychological impact continues to evolve, the persistent stigma surrounding mental health 

discussions fuels stress and hinders productivity [7]. In response to this challenge, a Therapy Chatbot emerges 

as a beacon of hope. Offering a confidential space free from judgment, this innovative tool acts as a virtual 

companion, engaging users in empathetic conversations and providing supportive guidance reminiscent of a 

real therapist. By fostering open expression, offering timely advice, and facilitating access to resources, the 

chatbot aims to reduce deaths from untreated depression. Its non-threatening, readily available nature 

encourages proactive mental health care, holding the potential to mitigate the severe consequences of 

unaddressed mental health issues and contribute to a healthier emotional landscape for all. 

The Therapy chatbot as proposed in the paper [3] leverages the power of the Sequence to Sequence (Seq2Seq) 

model, deeply integrated within the DialogFlow framework. The model acts as the central nervous system, 

orchestrating personalized conversational sequences addressing individual emotional needs. Whether 

navigating the depths of grief or navigating career challenges, DialogFlow's intent system as shown in Figure 3, 

meticulously trained with a tailored dataset, allows the chatbot to effectively identify keywords within user 

input. This enables the Seq2Seq model to generate relevant and empathetic responses, fostering a dynamic 

conversational interface that adapts to the unique emotional landscape of each user. Through this intricate 

interplay of NLP techniques, the Therapy chatbot transcends mere conversation, offering personalized support 

and fostering a safe space for individuals to explore their emotions [8] and navigate through life's challenges. 

The Seq2Seq model forms the cornerstone of the chatbot's preprocessing pipeline, playing a crucial role in user 

interaction and engagement. The model efficiently breaks down user inputs into meaningful tokens, removing 

irrelevant information and highlighting key elements. This processed data is stored within the chatbot's dataset, 

readily accessible for retrieval and presentation during conversations. Utilizing Seq2Seq, the chatbot retrieves 

relevant responses, ensuring timely and accurate answers tailored to individual concerns. Moreover, the model 

powers questioning techniques, aiding in identifying user needs and suggesting coping mechanisms. When 

necessary, the chatbot [6] seamlessly directs users to professional resources, facilitating therapist 

recommendations and appointment scheduling. This intricate integration between Seq2Seq and DialogFlow 
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exemplifies the chatbot's empathetic approach, providing personalized support and guiding users through a 

streamlined conversational journey, ultimately enhancing the overall user experience. 

 
Figure 3: Architecture of DialogFlow 

 

D. BA ORIENTED  NLP  

The global prevalence of mental illnesses, affecting nearly a billion people, demands urgent attention. 

Conditions like anxiety and depression escalate, with an estimated annual economic burden of USD 2.5 trillion, 

projected to reach USD 6 trillion by 2030. The World Health Organization's Special Initiative for Mental 

Health emphasizes the need to expand access to quality care. Cognitive Behavioral Therapy (CBT) stands out as 

an effective non-pharmacologic approach. Leveraging innovations like chatbots such as Woebot extends mental 

health support widely. The paper proposed in [4] suggest that Behavioral Activation (BA) and Artificial 

Intelligence (AI) in chatbots offer personalized assistance. The paper outlines a research agenda for AI-driven 

chatbots, marking progress in mental health interventions. 

The conceptual framework for the BA-based AI chatbot evolved through a structured three-phase approach. A 

review of BA adoption and insights from mental health support groups informed the framework. Validation by 

experts highlighted the chatbot's role as a supportive companion, not a replacement for healthcare services [6]. 

The framework incorporates continuous personalized interactions and ethical considerations. The framework 

of BA is shown in figure 4. 

Participatory evaluation confirms Bunji's effectiveness in providing mental health support. As conversational 

agents become prevalent, Bunji shows promise in scaling up to support frontline workers and communities. 

Future work includes long-term evaluation, creating user communities, and expanding gamification features. 

Bunji represents a technological leap in chatbots, offering personalized behavioral activation and remote health 

monitoring, contributing to society's well-being. 

Furthermore, the integration of user feedback mechanisms within Bunji's interface allows for continuous 

improvement and adaptation to evolving user needs. By actively soliciting input from users and mental health 

professionals alike, Bunji can refine its algorithms and expand its repertoire of supportive interventions. This 

iterative process ensures that Bunji remains relevant and effective in addressing the diverse needs of individuals 

dealing with mental health challenges [8]. Additionally, ongoing collaboration with researchers and 

stakeholders facilitates the incorporation of cutting-edge advancements in AI and behavioral science into 

Bunji's functionality, positioning it at the forefront of innovative mental health interventions. As Bunji 



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 11| Issue 14 

Volume 11  -  Issue 14  - Published : 26 March 2024 Page No : 144-152 

 

 

 

 
149 

continues to evolve, it holds the potential to revolutionize the landscape of mental health care delivery, 

offering accessible and personalized support to individuals worldwide. 

 
Figure 4: Framework of behavioral activation 

 

III. PROPOSED SYSTEM 

 

A. Architecture  

The proposed architecture for the sentiment analysis and recommendation system chatbot integrates various 

modules to facilitate user interaction, and therapist engagement effectively. Here's a breakdown of the 

architecture. 

Upon initial login, the chatbot collects user preferences such as preferred conversation topics, therapist 

preferences, and notification settings. This information is crucial for personalizing the user experience and 

tailoring recommendations. 

TALK: This module enables users to converse with the chatbot. Using Natural Language Understanding (NLU), 

the chatbot comprehends conversation context. Subsequently, Natural Language Processing (NLP) identifies 

keywords and emotion within user input. The chatbot then generates responses using Natural Language 

Generation (NLG) techniques. The Dialogue Management (DM) component orchestrates conversation flow, 

ensuring coherent responses.    

JOURNAL: This module tracks user activity logs, including conversation history and sentiment trends. 

Understanding user behavior and sentiment patterns enables personalized recommendations and 

interventions.    

ADD THERAPIST: Users can schedule sessions with therapists or add preferred therapists to their profile using 

this module. The chatbot facilitates scheduling appointments and managing therapist preferences, improving 

user access to mental health support. 

The chatbot sends push notifications to users, providing updates, reminders for scheduled sessions, or 

notifications about new features and content. These notifications enhance user engagement and keep users 

informed about relevant activities. The architecture in Fig.5 integrates user preferences, sentiment analysis, 

therapist engagement, and push notifications to create a comprehensive chatbot experience for mental health 
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support and recommendation. Through NLU, NLP, NLG, DM, and user activity tracking, the chatbot aims to 

deliver personalized interactions while promoting user engagement and well-being. 

 
Figure 5: System architecture of SARS chatbot 

 

B. Implementation  

Implementing a sentiment analysis and recommendation system chatbot involves several crucial steps to ensure 

functionality, effectiveness, and user engagement. The process starts with thorough planning and requirement 

gathering, understanding user needs, preferences, and desired functionalities. This stage includes conducting 

comprehensive user research, defining clear use cases, and outlining the necessary features and modules for the 

chatbot to deliver meaningful interactions and support effectively. 

Once the planning phase is complete, the technical architecture of the chatbot must be meticulously designed 

and implemented. This involves setting up the necessary infrastructure for hosting the chatbot and developing 

the backend logic for user authentication, session management, and data storage. Additionally, integration with 

natural language processing (NLP) and natural language understanding (NLU) frameworks is crucial. These 

integrations empower the chatbot to understand user queries, perform sentiment analysis and generate 

contextually relevant responses, fostering meaningful and empathetic conversations with users. 

Subsequently, the main modules of the chatbot, including "TALK," "JOURNAL," and "ADD THERAPIST," need 

to be developed and seamlessly integrated. Each module requires specific functionality and interaction flows to 

cater to users' diverse needs. For instance, the "TALK" module necessitates the implementation of 

conversational logic, sentiment analysis capabilities, and response generation using NLP, NLG, and dialogue 

management techniques. Meanwhile, the "JOURNAL" module entails logging user activity, sentiment trends, 

and conversation history to provide personalized recommendations and insights. Lastly, the "ADD 

THERAPIST" module requires functionality for scheduling therapy sessions and managing therapist 

preferences, enhancing users' access to mental health support resources and services. 

In summary, implementing the sentiment analysis and recommendation system chatbot requires a meticulous 

and coordinated effort across various stages of planning, design, development, and testing. Prioritizing user-

centric design principles and leveraging advanced technologies such as NLP and NLU, the chatbot aims to 
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provide empathetic and personalized support to users seeking mental health assistance. Through continuous 

iteration and improvement based on user feedback, the chatbot endeavors to evolve into a valuable tool for 

promoting well-being and facilitating access to mental health resources and services. 

 

IV. COMPARATIVE STUDY 

 

A comprehensive comparative analysis was undertaken based on the examination of the papers. The study 

aimed to delineate and assess the various advantages and disadvantages inherent in each of the technologies 

explored within the literature. Central to this examination is Table 1, which meticulously presents a detailed 

overview of the observed comparisons, encapsulating the nuanced intricacies of the technologies discussed in 

the respective papers. Through a systematic review and analysis, the table serves as a valuable resource for 

understanding the landscape of technologies within the scope of the study, offering insights into their 

respective strengths and limitations. 

 

Table 1: Comparative study 

 

Author Technology Advantage Disadvantage 

G. Karuna, et al. NLP Processing: Natural 

Language Processing. 

Users can seek 

information or 

assistance at any time. 

The study sample is small for 

generalization. 

Intissar Sahli, et al. Natural Language 

Understanding and 

Machine Learning 

Techniques. 

Tailored Responses. Heavily depends on external 

sources like Reddit for 

information, potentially affecting 

the accuracy of its responses. 

Pranav Kapoor, et 

al. 

Seq2seq Model Using 

Dialog Flow(RNN) 

Tailored responses and 

advice. 

Limited ability to understand 

complex emotions beyond 

predefined keywords. 

PrabodRathyanaka, 

et al. 

Natural Language 

Learning Techniques 

 

Users can provide more 

information for 

personalized 

conversation 

The current model may not be 

equally suitable for all user groups. 

 

V. CONCLUSION 

 

This survey comprehensively explored the landscape of various mental health chatbots and their supporting 

frameworks, showcasing diverse functionalities and critically evaluating their effectiveness and limitations. The 

findings highlight the burgeoning potential of chatbots in democratizing mental health support, particularly for 

individuals facing affordability constraints, geographical barriers, or stigma. By leveraging advancements in 

artificial intelligence and user-centered design, these chatbots offer a promising avenue for enhancing 

accessibility, early intervention, and personalized mental health care, paving the way for a more inclusive and 
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integrated approach to well-being. This, in turn, aligns with the global vision of promoting mental health 

equity and fostering a more supportive and resilient society. 
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