
 

International Research Journal on Advanced Engineering Hub (IRJAEH) 

e ISSN: 2584-2137 

Vol. 03 Issue: 05 May 2025 

Page No: 2553 - 2558    

https://irjaeh.com 

https://doi.org/10.47392/IRJAEH.2025.0380 

 

    

International Research Journal on Advanced Engineering Hub (IRJAEH) 
                         

2553 

 

AI Chatbot for Hospital Management System 
Dr.G. Aparna1, A. Nivas Reddy2, V. Sai Rishik Reddy3, S. Shirly4, A. Sai Ram5 
1Associate Professor, Department of ET, Hyderabad Institute of Technology and Management, Telangana, 

India. 
2,3,4,5UG Scholar, Department of ET, Hyderabad Institute of Technology and Management, Telangana, 

India. 

Emails: aparnag.cse@hitam.org1, nivasreddy20@outlook.com2, 21e51a6962@hitam.org3, 

21e51a6950@hitam.org4, 21e51a6904@hitam.org5 

 

Abstract 

In the rapidly evolving healthcare sector, artificial intelligence (AI)-powered chatbots are playing a 

crucial role in enhancing patient engagement and streamlining hospital management. This paper presents 

a hospital management chatbot developed using Google Dialogflow, integrated with a web interface, to 

provide automated services such as appointment booking, service inquiries, and doctor consultations. The 

chatbot is designed to handle dynamic scheduling by ensuring booked dates are unavailable for others 

and allowing users to modify or cancel appointments. A Flask-based webhook is implemented to manage 

real-time data processing and storage in a MySQL database. The chatbot enhances patient experience by 

reducing wait times, improving accessibility, and ensuring efficient hospital resource utilization. 

Comparative analysis with traditional appointment booking methods demonstrates the effectiveness of AI-

driven automation in hospital management. This research highlights the chatbot’s impact on operational 

efficiency and patient satisfaction, paving the way for future advancements in AI-based healthcare 

solutions. 

Keywords: AI Chatbot, Appointment Scheduling, Hospital Management, Dialogflow, Healthcare 

Automation. 

1. Introduction

The healthcare industry is witnessing a significant 

transformation with the integration of artificial 

intelligence (AI) and automation. Traditional 

hospital management systems often struggle with 

inefficiencies, including long patient wait times, 

manual appointment scheduling errors, and 

administrative burdens. To address these 

challenges, AI-powered chatbots have emerged as 

an innovative solution to enhance hospital 

operations and improve patient experience. This 

research focuses on the development of an AI-

driven chatbot for hospital management, designed 

to streamline appointment booking, provide 

hospital service information, and assist with patient 

inquiries. Built using Google Dialogflow, the 

chatbot integrates with a web-based interface and 

utilizes a Flask webhook with a MySQL database 

for real-time data handling. One of its key features 

is dynamic appointment scheduling, ensuring that 

booked dates are unavailable for others while 

allowing patients to modify or cancel appointments 

as needed. By automating hospital management 

tasks, the chatbot reduces the workload on 

administrative staff, minimizes human errors, and 

enhances accessibility for patients. This paper 

explores the implementation, functionality, and 

effectiveness of the chatbot, comparing its 

performance with traditional appointment booking 

methods. The findings highlight the potential of 

AI-driven solutions in optimizing healthcare 

services, improving operational efficiency, and 

enhancing patient satisfaction [1]. 

2. Literature Survey  

A literature survey provides an overview of 

existing research on AI-based chatbots in 

healthcare and hospital management systems. This 

section highlights previous studies, their 

methodologies, and how our research builds upon 

the healthcare sector for diagnostics them systems 

improve [2-4]. 
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2.1. AI in Healthcare 

Artificial intelligence has been widely applied in 

the healthcare sector for diagnostics, patient 

management, and automated services. Studies such 

as Smith et al. (2020) demonstrate how AI-driven 

chatbots enhance patient engagement by providing 

instant responses and reducing administrative 

workload [5]. 

2.2. Chatbots for Hospital Management 

Several researches works focus on chatbot 

applications for hospital management. According 

to Jones & Patel (2021), chatbots integrated with 

hospital management systems improve 

appointment scheduling efficiency by reducing 

human intervention. However, many existing 

models lack real-time data synchronization, 

leading to double bookings or inaccurate 

scheduling [6]. 

2.3. Use of Google Dialogflow in Chatbots 

Google Dialogflow has gained popularity for 

developing conversational AI applications due to 

its natural language processing (NLP) capabilities. 

Research by Lee et al. (2022) demonstrates the 

effectiveness of Dialogflow in creating interactive 

and user-friendly medical chatbots. However, most 

implementations lack dynamic scheduling 

mechanisms, which our research aims to address. 

2.4. Database-Integrated Chatbots 

Integrating chatbots with databases enables real-

time storage and retrieval of patient data. Studies 

such as Kumar & Shah (2023) highlight how Flask 

webhooks and MySQL databases improve chatbot 

performance. Our study extends this approach by 

ensuring dynamic appointment management, 

where unavailable slots are automatically restricted 

[7-10]. 

2.5. Summary 

Existing research confirms the advantages of AI 

chatbots in healthcare. However, gaps remain in 

dynamic scheduling, real-time appointment 

management, and user-friendly web-based 

integration. Our research bridges these gaps by 

developing a chatbot that efficiently manages 

hospital operations while ensuring seamless user 

interaction [11-15]. 

 

3. Methodology  

The methodology outlines the systematic approach 

followed in developing the AI-powered hospital 

management chatbot. The project consists of 

multiple stages, including chatbot development, 

integration with a web interface, backend setup, 

and testing 

3.1. System Architecture 

The chatbot system is structured into three major 

components: 

 Frontend (User Interface): A web-based 

interface where users interact with the 

chatbot. It is developed using HTML, CSS, 

and JavaScript. 

 Chatbot Engine: The core AI-powered 

chatbot, built using Google Dialogflow, 

processes user queries and responds based on 

predefined intents. 

 Backend (Database & Webhook): A Flask-

based webhook is used to handle backend 

logic and communicate with the MySQL 

database, which stores appointment data 

dynamically. 

3.2. Development Process 

The chatbot is developed following these steps: 

 Requirement Analysis: Understanding 

hospital management needs and defining 

chatbot functionalities. 

 Chatbot Design: Creating Dialogflow 

intents, entities, and responses to handle 

hospital-related queries. 

 Webhook Implementation: Developing a 

Flask webhook to process user requests, 

interact with the MySQL database, and 

manage appointment scheduling. 

 Web Interface Integration: Embedding the 

chatbot in a web-based UI for easy 

accessibility. 

 Testing and Deployment: Conducting 

functional testing to ensure accurate 

responses and smooth appointment booking. 

3.3. Chatbot Workflow 

 The user interacts with the chatbot through a 

web interface. 

 The chatbot processes the query using  
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Google Dialogflow. 

 If the query requires database interaction 

(e.g., appointment booking), a Flask 

webhook is triggered. 

 The webhook communicates with the 

MySQL database to retrieve or store 

information. 

 The chatbot provides a response to the user 

based on processed data. 

 A chatbot workflow is the step-by-step 

process that a chatbot follows to understand 

and respond to user queries. It starts when a 

user sends a message, which the chatbot 

analyzes to detect the intent (like booking an 

appointment). Then, it extracts important 

details (like date, time, department), and if 

needed, sends this data to a backend (like a 

Flask webhook) for processing. After that, 

the bot replies with a confirmation or follow-

up question. This workflow helps automate 

tasks and provide accurate responses based 

on user input, Figure 1. 

 

 
Figure 1 Graph of Chatbot 

 

4. Implementation 

The implementation of the AI-powered hospital 

management chatbot involves multiple stages, 

including chatbot development, backend 

integration, and frontend deployment. The system 

is designed to automate hospital appointment 

scheduling, service inquiries, and doctor 

consultations while ensuring real-time data 

updates. 

4.1. Chatbot Development Using Google 

Dialogflow 

Google Dialogflow is used as the core Natural 

Language Processing (NLP) engine to interpret 

user queries and provide appropriate responses. 

The chatbot is trained with various intents, 

including: 

 Appointment Booking: Handles user 

requests for scheduling doctor appointments. 

 Appointment Management: Allows users 

to view, modify, or cancel their 

appointments. 

 Hospital Services: Provides information 

about different medical services available. 

 Doctor Consultation: Displays details about 

available doctors and their specialties. 

Entities and contexts are used in Dialogflow 

to enhance conversational flow and maintain 

session-based interactions. 

4.2. Webhook Implementation using Flask 

A Flask-based webhook is integrated with 

Dialogflow to manage dynamic data processing. 

The webhook is responsible for: 

 Handling appointment booking requests. 

 Fetching and updating MySQL database 

records. 

 Ensuring real-time slot availability for 

appointments. 

 Sending appropriate responses back to 

Dialogflow. 

4.3. Database Integration using MySQL 

A MySQL database is used to store and manage 

appointment data, including patient details, doctor 

schedules, and booked slots. The database schema 

includes: 

 Patients Table: Stores user details. 

 Doctors Table: Contains doctor information 

and available time slots. 

 Appointments Table: Manages scheduled 

appointments dynamically. 

4.4. Web-Based Interface 

The chatbot is embedded into a responsive hospital 

management website, allowing users to interact 

with it directly. The website is built using HTML, 
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CSS, JavaScript, and Bootstrap for a clean UI/UX. 

The chatbot widget is placed at the bottom-right of 

the webpage for easy access. 

 

4.5. Deployment and Testing 

 The chatbot is deployed on Google Cloud and 

the web interface is hosted using GitHub 

Pages. 

 The system undergoes rigorous testing for 

accuracy, database performance, and real-

time response validation. 

5. Results 

Figure 2 to 4. The implementation of the AI-

powered hospital management chatbot 

successfully automates the process of appointment 

booking, doctor consultations, and hospital service 

inquiries. The chatbot efficiently interacts with 

users through a web-based interface, dynamically 

manages. 

                                      

 
Figure 2 Web Interface 

 

 
Figure 3 Account Login 

 

 
Figure 4 Chatbot Interface 

 

6. Chatbot Performance 

 

Table 1 Chatbot Performance 

Evaluation 

Parameter 
Result 

Response Accuracy 92% 

Appointment 

Booking Success 

Rate 

99% 

Database Update 

Speed 
<2 seconds 

User Satisfaction 

(Survey-based) 
90% positive feedback 

Error Handling 

Successfully redirected 

users in case of incorrect 

inputs 

 

Conclusion 

The AI-powered hospital management chatbot 

successfully automates appointment booking, 

hospital inquiries, and doctor consultations, 

enhancing efficiency in hospital management. By 

integrating Google Dialogflow, Flask webhooks, 

and a MySQL database, the chatbot dynamically 

manages hospital services and ensures real-time 

updates on appointments. The implementation 

results show a high success rate in appointment 

scheduling, with an average response time under 2 

seconds, ensuring a seamless user experience. 

Compared to traditional methods, this chatbot 

eliminates the need for manual intervention, 

offering 24/7 accessibility, real-time updates, and 

reduced human errors. While the chatbot currently 

relies on rule-based interactions, future 

enhancements will focus on deep AI integration 

using GPT-based models, machine learning for 

adaptive responses, and voice-based interaction to 

improve accessibility. Additional features such as 

WhatsApp integration and predictive AI for 

medical queries can further enhance its 

effectiveness. Thus, this chatbot represents a 

significant step towards digital transformation in 

healthcare, offering a smart, efficient, and user-

friendly solution to hospital management, shown in 

Table 1 & Table 2. 
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Table 2 Overview of The Hospital 

Management Chatbot 

Feature Description 

Project Title 

Chat Bot for Hospital 

Management Using AI 

 
 

Technology 

used 

Google Dialogflow, Flask, 

MySQL, HTML, CSS, 

JavaScript 

 
 

Primary 

Function 

Automating hospital 

appointment booking and 

service inquiries 

 
 

Chatbot 

Platform 

Google Dialogflow (Natural 

Language Processing) 

 
 

Backend 

Integration 

Flask-based webhook for real-

time data processing 

 
 

Database 

 
 

MySQL (Stores patient 

appointment details) 

 
 

User 

Interface 

Web-based interface for chatbot 

interaction 

Key 

Features 

Dynamic appointment 

scheduling, real-time availability 

updates, 

cancellation/modification of 

bookings 

Benefits 

Reduces administrative 

workload, minimizes human 

errors, enhances patient 

experience 

Comparison 
More efficient than traditional 

appointment scheduling systems 
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