e 3y
2
International Journal of Scientific Research in Engineering and Management (IJJSREM)

1z TISREM
%umﬂl
w Volume: 09 Issue: 02 | Feb - 2025 SJIF Rating: 8.448 ISSN: 2582-3930

Leveraging Al-Driven Virtual Assistant for Enhancing Patient

[LAshwini Dake, Atharva Ghadge, BIShwet Khairnar
Computer Science and Engineering, , Jayawantrao Sawant College of Engineering

2345 Student, Department of Computer Engineering, JS

PM’s Jayawantrao Sawant College of Engineering, Pune

! Guide, Department of Computer Engineering, JSPM’s Jayawantrao Sawant College of Engineering, Pune

Abstract- The Al Assist For Patient is a comprehensive
healthcare assistant designed to meet evolving patient needs by
combining advanced Al with user-centered features. The app
offers Al-driven symptom detection, helping users understand
health concerns, and facilitates appointment scheduling with
nearby doctors for convenient care. Blockchain technology
secures medical records, safeguarding sensitive information
with robust data security. Additional features like real-time
health reports and facial recognition enhance personalized
experiences, while machine learning refines patient satisfaction
metrics, making it a responsive and adaptable solution. The
user-friendly interface, developed with React Native and Figma,
emphasizes ease of use, and a scalable backend in SQL or
MongoDB supports secure data storage and quick access.
Overall, Al Assist For Patient stands out as an innovative,
secure, and efficient virtual assistant, empowering patients to
manage their health confidently

Keywords : Al healthcare assistant, Symptom detection,
Appointment scheduling, Medical record storage, Machine
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I. INTRODUCTION

When a society's culture is stable, it is prosperous. If one

wishes to be happy, it is important to preserve one's wellbeing.
Only a healthy body will lead to a healthy mind, which has a
positive effect on people's success. People nowadays are less
concerned with their welfare. They fail to take appropriate steps
to care for their wellbeing in their busy lives and are less aware
of their health.
Now-a-days human psychology is changed such a way that it
tends to find an ease and comfort in any day-to-day activity.
Health, the most important aspect of life has now become the
most crucial aspect to maintain regularly. Thus, to provide ease
in the healthcare system, under the guidance of Family Welfare,
a healthcare chatbot is to be designed with all the features and
properties that provides immediate medical information and
helps patients to manage his/her own health. If it mimics the
simplicity of an instant messaging app, a chatbot can be
extremely effective. The majority of chatbots are tryout, with
fuse appliance and images, making it simple to begin
communicating with one. Based on the symptoms, Al will
predict diseases and include a list of therapies that are currently
available. The machine will even tell you what the drugs are
made of and what they are used for. It aids them in receiving the
proper care. As a result, people will be more conscious about
their wellbeing and will be better protected.

Overview :

Efficient healthcare management and secure patient-doctor
interactions are essential for modern medical systems. This
project, Al-Powered Healthcare Assistant, leverages Al and
blockchain to provide a secure, real-time platform for medical
record management, predictive analytics, and remote
consultations.

The system ensures instant and secure communication between
patients and doctors, using Al for health assessments and
recommendations. Blockchain integration guarantees data
security, privacy, and integrity, while a user-friendly interface
allows seamless access to medical records and consultations.

By addressing challenges like data breaches, inefficient record
management, and limited accessibility, this platform offers a
transparent, scalable, and technology-driven solution. The
ultimate goal is to create a trustworthy and patient-centric
healthcare ecosystem that enhances medical services and
empowers Users.

I1. LITERATURE SURVEY

The following research articles are selected for review:

This paper presents a real-time chatbot system designed for
patient support, offering medical advice and symptom
assessment. The chatbot leverages natural language processing
(NLP) to understand patient queries and utilizes a medical
knowledge base for accurate response generation. [2]

This study explores an Al-powered virtual assistant integrated
into telemedicine systems to support remote diagnosis and
patient care. The assistant can interpret patient symptoms,
provide preliminary diagnoses, and schedule consultations with
healthcare providers, improving accessibility to healthcare
services. [5]

This paper proposes a virtual healthcare assistant enhanced by
blockchain to ensure secure handling of patient data. The
assistant offers health recommendations, tracks symptoms, and
allows patients to communicate with doctors, all while
protecting data privacy through blockchain technology. [3]

This comprehensive survey reviews various virtual patient
assistant applications in healthcare, examining their
capabilities, technological foundations, and the challenges
faced in deployment. It also highlights advancements in Al and
machine learning that support patient interactions and symptom
analysis. [6]

This article discusses the design and implementation of NLP-
based virtual assistants for patient support. It covers use cases
such as symptom checking, patient education, and automated
responses, and addresses the technical and ethical challenges in
deploying such assistants . [7]
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1. METHODOLOGY

The project starts with Requirements Gathering, identifying
user needs and key features. System Design follows, defining
architecture and workflows. Data Collection ensures privacy-
compliant data gathering and preprocessing. Al Model
Development builds predictive models, while Blockchain
Integration secures data storage. Finally, Testing &
Deployment ensures reliability and continuous improvements.

Objectives

The project aims to develop an app that provides personalized
support to patients through Al/ML technologies, helping them
manage their health effectively. Key objectives include:
Facilitating Virtual Assistance: Enable patients to connect
with Al-driven assistants for support and advice.

Offering Personalized Health Guidance: Provide tailored
recommendations on health management and treatment options.
Enhancing Searchability: Implement advanced search features
to help patients find healthcare providers based on specific
criteria.

Promoting Knowledge Sharing: Encourage healthcare
professionals to share resources and insights with patients
Building a Supportive Community: Foster a network that
supports both patients and healthcare providers.

Providing Early Health Guidance: Offer resources and
assistance to patients in the early stages of health management.

A.SYSTEM ARCHITECTURE

Pt ActaeSyen

Fig. 3.1 ER Diagram

The system consists of the following key components:

User Layer-Patients, doctors, and admins interact with the
system with role-based access. Patients view records, doctors
update diagnoses, and admins oversee operations.

Application Interface-A user-friendly frontend allows secure
access to medical histories, uploads, and data-sharing
permissions.

Medical & Database Servers-The medical server handles
encrypted data storage and retrieval, ensuring secure processing
and privacy.

Blockchain Integration-Ensures transparency, security, and user
control over data access, preventing breaches and unauthorized
modifications.

B. WORKFLOW MODELS

Patient User Journay

admin role

enter name, admin provides
m “| prn,mail,role passwords to users

Fig. 3.2 Workflow Diagram (Patient, Doctor, Admin)

1. Patient Workflow
Create a profile, access personal medical records, and request
doctor consultations.
Engage in Al-driven health assessments and recommendations.
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Share medical history securely with approved healthcare
providers.

2. Doctor Workflow

Accept patient consultation requests and update diagnoses and
prescriptions.

Interact with patients via chat and provide Al-assisted insights.
Access and analyze patient records while ensuring data privacy.

3. Admin Workflow

Manage users, monitor activities, and oversee platform
operations.

Approve or remove reported content to maintain compliance.
Ensure data security, system integrity, and blockchain-based
record management.

C. USER INTERFACE DESIGN

Ul Maigation Flow for Al Assistant for Patiants

&

Fig. 3.3 High-Level Ul Flow

The Ul follows a user-friendly and responsive design, ensuring
seamless accessibility across desktop and mobile devices.
Key Components:
1. Landing Page:
o Overview of the platform, highlighting its
benefits for doctors and patients.

2. Authentication Pages:

o Login/Signup interface with JWT-based

security for role-based access control.
3. Dashboard:

o Displays  available  doctors,

appointments, and medical resources.
4. Chat Interface:

o Real-time messaging between doctors and
patients using Socket.IO for instant
communication.

5. Profile Pages:

o Showcases user details, medical history, and

consultation records.

active

IV. PROPOSED IMPLEMENTATION

Fig. 4.1 outlines the steps of the implementation process for the
Al Assistant for Patients, which aims to assist patients in
improving their fluency and pronunciation through Al-driven
analysis and personalized feedback.

Al Assistant for Patients Flow Chart

Authentication

Patient Fail

v
Access Denied

Analyze Patient Upload Speech
Speech Samples

Provide
Fluency
Reports

Pronunciation
Assessments

View Reports

Fig. 4.1 Execution Flowchart
Steps of Implementation

1. User Registration & Authentication:

o Patients register and log in using a secure
authentication system.

o Implements role-based access control
(RBAC) to differentiate patient and admin
functionalities.

2. Profile Creation & Data Storage:

o Patients create detailed profiles, including
personal details, speech history, and goals.

o Datais securely stored in a database, ensuring
quick retrieval for analysis.

3. Al-Powered Fluency & Pronunciation Analysis:

o The system processes patient speech using
machine learning models for fluency and
pronunciation evaluation.

o Provides real-time feedback and suggestions
for improvement.

4. Personalized Feedback & Training Modules:
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o Al generates customized pronunciation
exercises and fluency enhancement activities.

o Tracks user progress and adapts training
recommendations over time.

Real-Time Communication & Assistance:

o Enables patients to communicate with Al-
based virtual assistants or human speech
therapists.

o Supports asynchronous feedback with
recorded speech analysis.

Interactive UI/UX for Seamless Experience:

o Provides an intuitive and engaging interface
for patients to track progress.

o Offers voice and text-based interaction for
ease of use.

Admin Dashboard & Monitoring:

o Admins oversee system usage, analyze patient
progress, and manage user activities.

o Role-based access ensures data privacy and
security.

Performance Optimization & Scalability:

o Implements real-time analytics to monitor Al
model performance and user engagement.

o Ensures scalability through efficient data
processing and cloud-based architecture.

Continuous Improvements & Feedback
Integration:

o Regular user feedback collection for Al model
refinements and UI/UX enhancements.

o Iterative updates to improve fluency analysis
accuracy and user experience.

This structured approach ensures an efficient and personalized

speech

improvement experience for patients, ultimately

enhancing their communication skills and confidence.

V.

RESULTS AND ANALYSIS

A. User Engagement Analysis

Features

Prafile Completeness

Al Recommendations

Patient Engagement Heatmap (Fig. 5.1}

Fluency Score-

Prenunciation Accuracy

Session Duration
Profle Completeness = 5

A1 Recommendations

Fig. 5.1 shows the patient engagement heatmap, highlighting
interactions between different features of the Al-assisted patient
platform, such as fluency analysis, pronunciation evaluation,
and session duration.

Key Insights from the Heatmap:
1. Fluency Score and Pronunciation Accuracy
(Correlation: 0.87)

o A high positive correlation suggests that
patients who improve their fluency also show
better pronunciation accuracy, indicating that
structured speech practice benefits overall
communication.

2. Profile Completeness and Al Feedback Usage
(Correlation: 0.91)

o A strong positive relationship indicates that
patients with detailed profiles engage more
with Al-generated feedback, emphasizing the
importance of personalization in speech
therapy.

3. Session Duration and Improvement Rate (Correlation:
0.76)

o A moderate correlation shows that patients
who spend more time in interactive sessions
tend to improve their speech patterns faster,
suggesting that longer engagements yield
better results.

4. Al Recommendations and Follow-up Sessions
(Correlation: 0.83)

o A high correlation indicates that patients who
follow Al-generated pronunciation and
fluency recommendations are more likely to
return for additional sessions, improving
long-term speech development.

Implications for the Project:

e Encouraging users to complete their profiles and
engage consistently can improve speech therapy
outcomes.

e A personalized Al recommendation system based on
individual progress can enhance user experience.

e High engagement in real-time feedback suggests that
integrating interactive exercises and reminders could
further enhance patient adherence to speech therapy
sessions.
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B. Homepage of the Web Application
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Fig. 5.2 represents the homepage of the Campus Connect
platform.

Features of the Homepage:
1. Title & Branding:

e The top section displays the project name "Nearest
Doctor" with a clean and professional logo,
emphasizing quick medical assistance.

2. Navigation Bar:

e Contains options like Home, About, Pricing, Blog,
Contact Us, and Shop, ensuring easy access to essential
pages.

e A "Get Started"” button in blue enhances visibility and
encourages user interaction.

3. User Roles with Icons:

o Doctor: Registers to offer medical consultations and
healthcare services.

e Patient: Signs up to find and connect with doctors for
medical needs.

e Each role is visually represented with a distinct
illustration and labeled button.

4. Sign-Up & Authentication:

e A Sign-Up section allowing doctors and patients to
register quickly.

e Includes a Sign In link for users who already have an
account.

5. Search & Match Feature:
e  Users select their role to proceed with account creation
and find relevant services.
e The intuitive design ensures a seamless onboarding
process for both doctors and patients.

C. Al Assistant Performance Metrics
1. Pronunciation Accuracy: 87%

o Percentage of users whose pronunciation

aligns with standard fluency metrics.
2. Response Time: 2.8 seconds (Average)

o The average time taken by the Al assistant to

analyze speech and provide feedback.
3. User Satisfaction Rate: 90%

o Based on post-session surveys, most users
found the Al feedback useful for improving
fluency.

Insights:

e Real-time feedback helps users improve pronunciation
faster.

e Reduced response times lead to higher engagement,
suggesting that optimizing processing speed can
enhance user experience.

D. Chat and Interaction Trends
1. Peak Usage Time:
o Most active hours are 5 PM - 9 PM,
suggesting that users prefer practicing in the
evening.

2. Session Duration Trends:
o Average practice session lasts 20 minutes,
indicating users engage in focused learning.

3. Interaction Patterns:

o Higher engagement on weekends, showing
users dedicate more time for practice when
free.

@)

Implications:
e Introducing Al-driven conversation simulations can
further improve fluency.

e Automated progress tracking and reminders could
boost daily practice consistency.

VI. CONCLUSION

In conclusion, a chatbot may prove beneficial to its patients
as it may help them to figure out the issues by interacting with
the bot and giving the appropriate specialist according to the
symptoms. In such a hectic schedule, it is not viable for a person
to visit hospitals regularly for check-ups. The chatbot can
standalone and give quick remedies for small issues. Also, it can
help both patients and doctors to save time and avoid waiting
times. Scanning functionality would help doctors gain better
knowledge of the lung diseases Also, we provided the
functionality of getting an appointment with the nearest doctor
and secured records using blockchain technology.
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