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Abstract- This research paper investigates the 

creation and assessment of a health chatbot system 

that aims to enhance healthcare services using 

decision trees and support vector machines (SVM). 

The primary goal is to develop a chatbot that 

effectively aids users in analyzing symptoms and 

provides personalized healthcare recommendations. 

To achieve this, a comprehensive dataset is gathered, 

consisting of patient symptoms and corresponding 

diagnoses. Rigorous preprocessing techniques are 

applied to ensure the quality and usability of the 

dataset. The study employs decision trees and SVM 

as the machine learning algorithms. Decision trees 

construct a tree-like structure that enables the 

chatbot to analyze symptoms. By traversing the 

decision tree based on user inputs, the chatbot can 

identify the most likely diagnosis, facilitating 

accurate and efficient symptom analysis. On the 

other hand, SVM is utilized to generate tailored 

treatment recommendations. By examining patterns 

and relationships within the dataset, the SVM 

algorithm can provide personalized healthcare 

guidance to users. To evaluate the effectiveness of 

the proposed health chatbot system, a comprehensive 

set of experiments and performance metrics is used. 

Accuracy, precision, recall, and F1-score are 

employed to assess the diagnostic accuracy and 

effectiveness of the chatbot in providing suitable 

recommendations. The chatbot demonstrates a high 

level of performance, delivering valuable assistance 

in symptom analysis and providing appropriate 

healthcare guidance to users. These advancements 

open the door for more precise and personalized 

medical decision support systems, as well as the 

creation of chatbots for the healthcare industry. The 

findings underscore the effectiveness of decision 

trees and SVM in enhancing the capabilities of 

health chatbots. This research has significant 

implications for the future development and 

implementation of chatbot technology in healthcare, 

ultimately leading to improved healthcare services 

and outcomes for patients. 

 

Indexed Terms- Health Chatbot, Machine Learning, 

Medical Diagnosis, Disease Identification, Symptom 

Analysis, Treatment Recommendations. 

 

I. INTRODUCTION 

 

Healthcare services play a vital role in ensuring the 

well-being of individuals. However, the increasing 

demand for healthcare, coupled with limited resources 

and accessibility challenges, has led to a need for 

innovative solutions to enhance healthcare delivery. In 

recent years, health chatbots have emerged as a 

promising technology with the potential to transform 

the healthcare landscape. A health chatbot is an 

intelligent software system that utilizes natural 

language processing (NLP), machine learning, and 

artificial intelligence (AI) techniques to interact with 

users and provide healthcare-related information, 

assistance, and recommendations. These chatbots can 

be accessed through various platforms such as 

websites, messaging applications, or voice-activated 

devices, making healthcare guidance readily available 

to individuals at their convenience. This research 

project aims to develop and evaluate a health chatbot 

system to address the growing demand for accessible 

and personalized healthcare services. By leveraging 

advanced machine learning algorithms, such as 

decision trees and support vector machines (SVM), the 

chatbot system can make informed decisions based on 

user inputs and available medical data.  

 

To achieve the project's objectives, a comprehensive 

dataset comprising patient symptoms and 

corresponding diagnoses will be collected and pre-

processed. The dataset will serve as the foundation for 

training the machine learning algorithms employed in 

the chatbot system. Decision trees, known for their 

ability to handle complex decision-making processes, 

will be utilized to perform symptom analysis and 

identify the most probable diagnosis based on user 

inputs. SVM will enable the chatbot to generate 

personalized treatment recommendations by analysing 

patterns and relationships within the dataset. The 
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effectiveness of the developed health chatbot system 

will be evaluated through a series of experiments and 

performance metrics. Key metrics, including 

accuracy, precision, recall, and F1-score, will be used 

to assess the diagnostic accuracy and effectiveness of 

the chatbot in providing appropriate 

recommendations.  

 

Additionally, testing is done to evaluate the usability 

and user experience of the chatbot system. 

Understanding patient’s perceptions, preferences, and 

feedback is crucial in refining the chatbot's 

functionality and improving its overall performance. 

 

II. LITERATURE SURVEY 

 

The challenges associated with implementing chatbots 

in the healthcare industry, such as privacy issues, data 

security, and user trust, are mentioned. The technical 

aspects of the chatbot's development, including the use 

of natural language processing (NLP) algorithms to 

understand and produce human-like responses, are 

also covered.[1]  

 

It is noted how chatbots can be used to improve 

healthcare education, including training, feedback 

delivery, content distribution, and patient 

involvement, which improves accessibility, 

scalability, and cost-effectiveness. In order to manage 

high class sizes and free up their time for more one-

on-one interactions with pupils, teachers can use 

chatbots. It is noted that integrating it with educational 

systems may provide difficulties. [2] 

 

The study focuses on health chatbots, which are 

employed in our daily lives for a variety of tasks. Our 

questions are answered by chatbots in a variety of 

ways that are unique to the particular chatbot we are 

using. Babylon Health, Your.MD, Florence, Buoy 

Health, HealthTap, Ada, Infermedica, Woebot, 

Sensely, and MedWhat are just a few examples of the 

numerous chatbots available. These chatbots offer 

virtual consultations, symptom assessment, 

personalised health advice, medication reminders, 

tracking health data, educational content, and features 

that support mental health. They also direct users to 

the most appropriate healthcare providers based on a 

variety of factors. Chatbots make these functions more 

easily accessible. [3] An AI-powered chatbot platform 

called IBM Watson Assistant aims to improve user 

experience, healthcare delivery methods, and the day-

to-day activities of healthcare professionals. The 

provision of personalised, conversational contacts 

with patients, responding to typical inquiries, and 

helping with symptom checking are some more 

essential elements that are cited. It comprehends 

circumstances and real language. Integration with 

other healthcare systems, including electronic health 

records (EHRs), is also feasible and improves care 

coordination. In order to protect patient data, it 

prioritises privacy and security while adhering to rules 

and industry standards. It contains functions like 

appointment scheduling, virtual health assistants, 

medication adherence support, and health education. 

[4] The various uses and advantages of chatbots in the 

healthcare industry are discussed, along with how they 

are altering patient care, increasing operational 

effectiveness, and boosting the patient experience. The 

main benefits of adopting chatbots in the healthcare 

industry are their availability around-the-clock, quick 

responses, and personalised interactions. Chatbots free 

up the time of healthcare professionals by automating 

repetitive operations, allowing them to concentrate on 

more complicated and important cases. Additionally, 

chatbots can help with remote patient monitoring, data 

collection, and timely intervention depending on the 

information gathered. Additionally, chatbots can help 

with paperwork, insurance claims, and patient 

enquiries, improving efficiency and lessening the 

stress placed on human staff. It is also highlighted how 

important data security and patient privacy are. [5] 

Medbot is a chatbot developed to offer telehealth 

services in the post-COVID-19 era. The paper 

explores how chatbots powered by conversational AI 

can effectively and efficiently provide telehealth 

services. It discusses Medbot's conversational 

capabilities, its integration with telehealth platforms, 

and its use of natural language processing techniques 

to understand user inputs and deliver personalized 

healthcare guidance. Medbot offers features such as 

symptom assessment, health advice, medication 

reminders, and appointment scheduling. The chatbot 

emphasizes a user-centric design that adapts to the 

unique needs and preferences of individual users. The 

paper presents the performance of Medbot based on 

user surveys and feedback, showcasing positive 

responses that highlight the convenience, accessibility, 

and usefulness of the chatbot in delivering telehealth 
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services. However, the paper also acknowledges 

limitations and discusses future directions for 

improvement, such as expanding the range of services 

offered, enhancing the accuracy of symptom 

assessment, and integrating with Electronic Health 

Records for enhanced patient care.[6] 

 

The analysis of opportunities and problems includes a 

review of issues like the need for efficient natural 

language processing (NLP) algorithms, ensuring 

privacy and data security, and worries about chatbot 

reliability, user acceptance, and the possibility of 

replacing human interaction in educational settings. 

[7] using artificial intelligence (AI) and natural 

language processing (NLP) algorithms to design and 

create an intelligent virtual assistant that can offer 

individuals personalised health coaching and support, 

promoting healthy lifestyles and preventing chronic 

diseases. It can offer motivation and encouragement, 

help with goal-setting, track progress, and offer health 

advice. the virtual assistant's integration with 

technology for tracking wearables and health. The 

major section of the article discusses the virtual 

assistant's capacity for gathering and analysing health 

information, including levels of physical activity, 

sleep patterns, and dietary practises. Surveys are also 

used to evaluate the performance of the virtual 

assistant, which are then analysed. [8] 

 

III. METHODOLOGY 

 

The chatbot follows a question-and-answer format, 

where it prompts the user to provide information about 

their symptoms, including intensity and duration. 

Based on the user's responses, the chatbot offers a 

diagnosis and suggests the appropriate specialist to 

consult. The goal is to create a highly accurate dataset 

that closely matches the diagnoses made by doctors. 

The chatbot is designed to be user-friendly and easily 

accessible. 

 

The implementation plan for the healthcare chatbot 

involves using Python and its libraries. The chatbot 

will be developed as a Python application. To ensure 

its usefulness, the chatbot will be trained on a 

comprehensive dataset that maps symptoms to 

diseases, enabling the learning algorithm to generate 

relevant results based on user queries. Python libraries 

like Scikit-learn, Matplotlib, NumPy, and Pandas will 

be utilized for data cleaning, exploratory data analysis, 

and training the learning model. The training phase 

involves using the Decision Tree classifier, a 

supervised learning algorithm capable of both 

classification and regression tasks. The flow chart of 

training model can be seen as in Fig 1. 

 

 
Fig 1. Flowchart of the Training Model 

 

The Decision Tree classifier is structured as a tree, 

where the interior nodes represent dataset features, 

branches are decision rules for classification, and leaf 

nodes are the resulting predictions. The Decision Tree 

serves as a graphical representation to determine 

possible outcomes based on the training dataset. The 

tree structure is formed using the CART algorithm, 

which employs questions and branching based on user 

responses to mimic human decision-making. In this 

project, Decision Trees are used for symptom analysis, 

while Support Vector Machines (SVM) are employed 

to generate personalized therapy recommendations by 

analyzing patterns and relationships in the dataset. 

 

To gather information for the literature survey, a 

selection of research papers, articles, and blogs from 

reputable sources such as IEEE Xplore were reviewed. 

Insights from these sources were incorporated into the 

survey, and the results were presented after analyzing 

the project undertaken. 

 

IV. RESULT 

 

The chatbot has been effectively built and performs at 

a high level, providing patients valuable help in 
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symptom diagnosis and providing relevant healthcare 

guidance after taking in the proper inputs. The 

integration of decision trees and SVM enhances the 

diagnostic accuracy and personalized 

recommendations the chatbot system gives to the user. 

The confusion matrix of the training model is shown 

in Fig 2. 

 

 
Fig 2. Confusion matrix of proposed model 

 

The inputs are as given in figure No. 3. When 

headache is given as an input, it asks other relevant 

questions for diagnosing the disease, then based on the 

user input it tells what disease user might have and 

gives appropriate measures to combat the same. 

 

 

Fig 3. Patients’ interaction with Health chatbot 

 

CONCLUSION 

 

The development and evaluation of a health chatbot 

system utilizing decision trees and support vector 

machines (SVM) have been successfully conducted in 

this project. The chatbot system demonstrates 

improved decision-making capabilities and 

accurate diagnosis via machine learning techniques 

like decision trees and SVM. The effectiveness of the 

developed health chatbot system has been evaluated 

through comprehensive experiments and performance 

metrics, including accuracy, precision, recall, and F1-

score. The confusion matrix has also been plotted. 

 

User acceptance and satisfaction surveys have also 

been conducted, providing valuable insights into the 

usability and user experience of the chatbot system. 

The outcomes of this research have significant 

influence in the healthcare sector. In conclusion, this 

project highlights the effectiveness of decision trees 

and SVM in improving the capabilities of health 

chatbots.  

 

The designed chatbot system shows potential in 

helping users diagnose their symptoms and provide 

personalised healthcare recommendations. The 

findings contribute to the advancement of chatbot 

technology in healthcare, paving the way for more 

accessible and accurate medical decision support 

systems that enhance the delivery of healthcare 

services. 
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