International Journal on Recent and Innovation Trends in Computing and Communication

ISSN: 2321-8169 Volume: 12 Issue: 1
DOI: https://doi.org/10.17762/ijritcc.v12i1.7912

Article Received: 10 July 2023 Revised: 17 August 2023 Accepted: 30 August 2023

Predictive Analytics in Healthcare: Empowering
Consultation with Machine Learning

Prof. Priyanka More,! Dr. Sachin Sakhare, *Manya Gupta,! Kirti Singh, Om Gavhane, ! Rushikesh Mantri
Assistant Professor, Department of Computer Engineering, VIIT, Pune, Maharashtra, India
priyanka.more@viit.ac.in
'Head of Department, Department of Computer Engineering, VIIT, Pune, Maharashtra, India
sachin.sakhare@viit.ac.in
!Research Scholar, Department of Computer Engineering, VIIT, Pune, Maharashtra, India
manyaguptal199@gmail.com
IResearch Scholar, Department of Computer Engineering, VIIT, Pune, Maharashtra, India
singhkirtil3931@gmail.com
!Research Scholar, Department of Computer Engineering, VIIT, Pune, Maharashtra, India
om2002gavhane@gmail.com
!Research Scholar, Department of Computer Engineering, VIIT, Pune, Maharashtra, India
rushimantril@gmail.com

Abstract: The Smart Healthcare and Online Consultation initiative intends to offer patients a quick and convenient online platform for seeking
medical advice and services. Real-time video consultations, appointment scheduling, prescription administration, and health records
management are just a few of the capabilities available on the platform. To deliver individualized and superior healthcare services, the initiative
to use cutting-edge such as Al, ML, and data analytics. By giving patients an easy and affordable way to receive healthcare services remotely, the
Smart Healthcare and Online Consultation initiative has the potential to completely transform the healthcare sector.
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l. Introduction
1.1 Overview

A web-based platform called the Smart Healthcare and Online
Consultation project intends to give patients a thorough and
convenient way to seek online medical advice and services s,
The website has capabilities like appointment scheduling,
managing prescriptions, managing health data, and real-time
video consultations with medical specialists. To deliver
individualized and superior healthcare services, the initiative
will use cutting-edge including Al, ML, and data analytics 2.
The platform is easily accessed on desktop and mobile
devices, enabling patients to communicate with healthcare
providers whenever and wherever they choose. The Smart
Healthcare and Online Consultation project's capacity to give
patients a practical and affordable way to receive healthcare
services remotely is one of its main advantages. Patients can
take medical consultations and treatments from their homes,
saving them the trouble and cost of traveling to a medical
institution . The platform is also intended to be secure and
user-friendly, with strong security controls in place to
safeguard patient information and privacy [127. By giving
people a fresh and cutting-edge method of getting healthcare
services, the idea has the potential to completely transform the
healthcare sector.
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1.2 Motivation

The Smart Healthcare and Online Consultation project was
started in order to answer the growing demand for affordable
and effective healthcare services in the contemporary world.
Traditional healthcare systems are struggling to meet patients'
requirements due to an aging population, rising healthcare
expenses, and a lack of resources The project's goal is to use
technology to give patients a practical and affordable way to
obtain healthcare services remotely. The project seeks to ease
the strain on conventional healthcare systems and enhance
patient outcomes by enabling patients to communicate with
healthcare experts onlinepy;. Additionally, the project for smart
healthcare and online consultation aims to give patients a more
proactive and individualized approach to healthcare. The
platform may offer patients specialized advice and
personalized care plans based on their health profiles and
medical histories by utilizing data analytics and machine
learning.

1.3 Problem Definition and Objectives

1.3.1 Problem Definition:

In order to fulfill the expanding healthcare needs of patients,
traditional healthcare systems must overcome various
obstacles, such as an aging population, rising healthcare
expenses, and scarce resources. Long wait times, expensive
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travel, and trouble making appointments are just a few of the
obstacles patients frequently encounter while trying to receive
healthcare services. These difficulties may cause care to be
delayed, patient satisfaction to drop, and health outcomes to
deteriorate.

1.3.2 Objectives:

By giving consumers an easy and affordable way to receive

healthcare services remotely, the Smart Healthcare and Online

Consultation initiative seeks to address the problems that

traditional healthcare systems face. The project's goals include

the following:

. To create a web-based platform that allows patients to
communicate with medical professionals online and offers
real-time video consultations, appointment scheduling,
medication  management, and health  records
management.z;

e Touse cutting-edge technologies to deliver individualized,
high-quality healthcare services, including artificial
intelligence, machine learning, and data analytics.y

e It utilizes data analytics and machine learning to produce
specialized recommendations and individualized care
plans in order to give patients a more proactive and
personalized approach to healthcare.g

e To enhance patient outcomes by enabling prompt care,
decreasing the strain on traditional healthcare systems,
and offering patients more convenient and accessible
healthcare services. g

1.4 Project Scope and Limitations

1.4.1 Scope:

With the use of a web-based platform, patients will be able to
receive healthcare services from a distance thanks to the Smart
Healthcare and Online Consultation initiativepi4). The project's
scope includes creating services including appointment
scheduling, real-time video consultations, prescription
administration, and health records management. To deliver
individualized and superior healthcare services, the platform
will make use of cutting-edge like Al, ML, and data
analyticspy . The platform will be made user-friendly and
secure as part of the project, with strong security measures in
place to protect patient data and privacy.

1.4.2 Limitations:

The Smart Healthcare and Online Consultation project has

several restrictions that need to be considered, such as:

e Compliance with laws and regulations: The project must
abide by several rules and regulations, including those
relating to healthcare, data protection, and professional
licensing for healthcare providers.

e Technical constraints: The project will be reliant on the
availability of dependable digital infrastructure and
internet access g,

IJRITCC | January 2024, Available @ http://www.ijritcc.org

Acceptance by patients: Particularly if they have
reservations about the security and privacy of their data
120], patients may be reluctant to use a new platform for
their healthcare requirements.

Adoption by healthcare professionals: The success of the
initiative also depends on their use of the platform.
Healthcare personnel could be reluctant to adopt a new
platform or might need more training to use the platform
efficiently.

1. Literature Survey
Dr. Prabudh Goel (2022) discusses the use of system
Elect Med Record based Tele-consultation in Surgery p.
The author proposes the public-funded hospital in North
India's use of an electronic medical record system-based
teleconsultation system was proven to be a successful and
effective method of treating pediatric surgery patients
during the COVID-19.
Wookjin Choi (2013) discusses the Dev of a Cell Elect
Health Records App in a Sec. Gen Hospital in Koreap.
According to the author, the desire for more effective and
easily available healthcare services led to the development
of the cell EHR app in response to growing the usage of
mobile devices by healthcare professionals.
Denis Leonard Adalatey (2013) discusses the
Development of CC in Improving health information
system. Ghana's adoption of a cloud-based health info sys
has increased the effectiveness and efficiency of the
nation's healthcare servicesps. Healthcare professionals
now have access to a multitude of previously inaccessible
health information resources because of the usage of cloud
computing technologies, enabling them to make more
informed clinical decisions.
Paul Drosinis, Clare Liddy and Erin Keely (2016)
discuss the use of Elect. Consult Sys.s; The authors draw
the conclusion that eConsult systems have the potential to
increase patient satisfaction, increase access to specialized
treatment, and lower healthcare costs. To completely
comprehend the effect of eConsult systems on patient
care, however, and to address any implementation-related
difficulties, more research is required.
Ebenezer Afarikumah (2014) provides an overview of
the current and future status of Electronic Health in
Ghanags). The authors draw the conclusion that although
eHealth has the potential to revolutionize Ghana's
healthcare system, there are still a no. of pressing issues
that need to be resolved. To take-care of the lenghty growth
of eHealth systems in nation, they advise Ghana to invest
in eHealth infrastructure, create suitable legislative
frameworks, and foster stakeholder cooperation.
Madhawa Munasinghe, Dinoo Gunasekera, and

70


http://www.ijritcc.org/

International Journal on Recent and Innovation Trends in Computing and Communication

ISSN: 2321-8169 Volume: 12 Issue: 1
DOI: https://doi.org/10.17762/ijritcc.v12i1.7912

Article Received: 10 July 2023 Revised: 17 August 2023 Accepted: 30 August 2023

Nirosha Weda (2022) give a review on the Impact of the
Internet on online medical consultancy platformsyz;.. It also
draws attention to the difficulties these platforms confront,
such as their privacy, security, and dependability
problems. The evaluation also looks at how technology—
such as video conferencing, electronic medical records,
and artificial intelligence—can enhance the caliber of
services provided by online medical consultancies.

e Preeti Rani and Sonia Verma (2022) discuss the
Simulation of the Light-weight Blockchain Tech Based on
Privacy & Security for Data of health for the Cloud Sys. g
The low-tech blockchain approach based on security &
privacy is gaining popularity in healthcare data
management.

e Vincent G. Duffy (2018) discusses the approaches to
Reduce Concerned on the Quality of Diagnosis in the
Context of Virtual Consult: Reviews of Virtual Consult
Sysiop. The ways to lower diagnostic quality uncertainty in
the setting of virtual consult systems are discussed in this
study. In order to reduce ambiguity in diagnosis quality,
the study evaluates several virtual consultation systems
and offers solutions that might be put into practice.

Il.  Software Requirements and Specifications

1.5 Functional Requirements

Some functional requirements for the Smart Healthcare and

Online Consultation project are as follows:

e User registration and authentication: The platform
should allow users to create accounts and provide
authentication 13]and authorization tools to ensure secure
access to the platform.

e Appointment scheduling: With features such as
automated reminders and scheduling management, the
platform should allow patients to arrange appointments
with healthcare experts.

e Health records management: With features such as
upload and download capabilities and health data
visualization i), the platform should provide patients with
a safe and centralized area to manage their health records.

e Personalized recommendations and care plans: Using
data analytics and machine learning, the platform should
give patients with customized recommendations and
personalized care plans based on their individual health
profilesyis; and medical histories.

e Integration with external systems: To deliver a seamless
and comprehensive healthcareexperience for patients, the
platform should be able to integrate with external systems
such as electronic health record systems.

1.6 External Interface Requirements
1.6.1 User Interfaces
Here are some examples of possible user interfaces for the

IJRITCC | January 2024, Available @ http://www.ijritcc.org

Smart Healthcare and Online Consultation project:

A page for user registration and login: Users should be
able to establish an account, log in securely, and manage
their profile information through this interface.

—Create a new account
First nam: =

Last name:

Confism password (*):

[ subma

Forgot passward 777

| suom

Dashboard: The dashboard should give customers a rapid
summary of their appointments, medicines, and health
data. It should also give customers access to important
functions like appointment scheduling, prescription
management, and health records.

Appointment Scheduling: The appointment scheduling
interface should allow users to view available healthcare
experts, schedule appointments, and receive automatic
reminders about impending appointments.

3.2.2 Hardware Interfaces
Some hardware interfaces that could be included in the Smart
Healthcare and Online Consultation project are as follows:

Desktop/laptop computers: The platform should be
available via desktop and laptop computers, with video
consultation facilities such as webcams and microphones.
Mobile devices: The platform should be available through
mobile devices such as smartphones and tablets, and it
should have features such as front- facing cameras and
microphones for video consultations

Medical devices: The platform should be able to interact
with medical devices like BG and BP monitors so that
patients can monitor their health at home and share data
with healthcare providers.

Devices for storing and retrieving patient health data:
The platform should be able tostore and retrieve patient
health data from data storage devices such as hard drives,
cloud servers, and USB drives.

Internet connectivity: To ensure that patients and
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healthcare professionals can connect effortlessly and
without disruptions, the platform should require a reliable
and consistent Internet connection.

3.2.3  Software Interface
Some software interfaces that could be included in the Smart
Healthcare and Online Consultation project are as follows:

e Operating system: The platform should work with a
variety of OS, including Android, Windows, iOS, and Mac.

e Web browser: Web browsers such as Safari, Google
Chrome, Mozilla Firefox should be able to access the
platform.

e EHR systems: The platform should be able to interact
with EHR systems so that healthcare providers can access
patient health records and provide more personalized care.

e Analytics and reporting software: Analytics and
reporting software should be used by the platform to
provide insights into usage patterns, patient satisfaction,
and other vital metrics that can help enhance the platform
and services offered.

3.24  Communication Interface

Some communication interfaces that could be included in the

Smart Healthcare and Online Consultation project are as

follows:

e Real-time chat: For non-urgent issues or questions, the
platform should provide a real-time chat interface that
allows patients to engage with healthcare professionals.

e Voice call: In the event of a poor internet connection or
other technical challenges, the platform should provide a
voice call interface that allows patients to speak with
healthcare experts.

e Email: The platform should have an email interface via
which healthcare workers can send and receive non-
urgent messages or information.

3.3 Non- Functional Requirements

3.3.1 Performance Requirements

There are some criteria that could be included in the Smart

Healthcare and Online Consultation project:

e Response time: To maintain a good user experience, the
platform should reply to user requests and inputs within a
suitable time limit. To reduce delays, the platform should,
for example, load websites and transmit data fast.

e Reliability: The platform should be always dependable
and accessible to users, ensuring that patients have access
to healthcare services when they need them. The platform
should maintain a high percentage of uptime, and any
maintenance or upgrades should be planned of time and
announced to users.

e Scalability: The platform should be designed to
accommodate many users and traffic, especially during
peak hours, without compromising performance or
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dependability.

e  Security: By adopting suitable security measures such as
encryption, access controls, and backups, the platform
should assure the confidentiality, integrity, and
availability of patient data.

3.3.2  Safety Requirements

The Smart Healthcare and Online Consultation project may

include the following kinds of safety requirements:

e Datasecurity: The platform should safeguard patient data
and make sure that only licensed healthcare practitioners
can access it. To guarantee data privacy, appropriate
safeguards like encryption and access controls should be
put in placepzs.

e Patient safety: To ensure patient safety, the platform
should offer accurate and trustworthy healthcare
information and guidance. Patients should be given the
required warnings and disclaimers regarding the
limitations of online consultations, and healthcare
providers should be appropriately certified and licensed.

e Technical security: The platform should be created to
guarantee technical security, including by giving users
clear instructions and warnings and by putting in place
suitable fail-safe safeguards.

o Regulatory compliance: The platform must abide by all
applicable laws and rules, including those governing
telemedicine, medical devices, and data privacy 2.

3.3.3  Security Requirements

The Smart Healthcare and Online Consultation project may

incorporate the following security criteria, for example:

e Access control: To guarantee that only authorized users
may access patient data and other sensitive information,
the platform should have the proper access controlspy.
Multi-factor authentication, usernames and passwords,
and other security measures can be used to accomplish
this.

e Encryption: To prevent unauthorized access to and
interception of patient data and other sensitive
information, the platform should employ encryption. SSL -
Secure Socket Layer / TLS -Transport Layer Security
protocols can be used to do thisp.

e Secure development procedures: To make sure that
security flaws are found and fixed while the platform is
being developed, secure development procedures, such as
routine code reviews and testing, should be used.

3.3.4  Software Quality Attributes

The Smart Healthcare and Online Consultation project could

include the following examples of software quality attributes:

e Platform dependability: The platform should have high
availability and little downtime. The utilization of
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redundant systems, failover methods, and routine
maintenance can accomplish this.

e Usability: The platform should have an easy-to-use
interface that is straightforward and intuitive. User testing
and feedback are examples of user-centered design
principles that can be used to accomplish this.

e Scalability: The platform must be able to accommodate
an increasing volume of users and data without
experiencing performance degradation. Distributed
computing and cloud- based infrastructure can be used to
achieve this.

e Maintainability: The platform should have well-
documented code and a modular architecture to make it
simple to maintain and update. Software engineering best
practices, such as version control and code reviews, can be
used to achieve this.

V. Design of System
4.1 System Architecture
411  System Proposed Diagram

Dataset collection _;_. Missing Value Normalization of Checking co-
! Processing Dataset relation
Data Pre-processing
Decision Tree
Apply NLP and ML
Random Forest <+ Algorithms

Support Vector
Machine

Performance
Analysis

__, Outcomes
4.1.2  Use case Diagram

The dynamic behaviors of a system are represented by a use
case diagram. It simulates the duties, services, and operations
needed by an application's system or subsystem. It represents
a high-level functionality and shows how a user interacts with
a system.

4.1.3 ER Diagram

An entity-relationship (ER) diagram for a web application for
online healthcare and consultation is shown below:

The figure demonstrates that each entity has characteristics that
describe it. A user, for instance, has a username, email address,
and password. A patient has a name, gender, and birthdate. A
doctor has a name and a field of expertise. A medical record
has a description and a date, while an appointment provides a
time and date.
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414  State Diagram

Request Search for
Appmv\meL’ Doctors —ial—'auem

ANN
(Artificial Neural Network)

-“AS —

The various states that an object or system may be in, as well
as the transitions between those states, are shown visually in
a state diag, also known as a state machine diag / chart diag.
State diagrams are frequently employed in system design and
software engineering to represent the behavior and lifetime of
an item or system.

Appointment
confirmed

Random Forest

4.2 Flow of Data

A data flow diag. represents how much data moves from a
system graphically. Data flow diagrams can be used to show
how patient data is gathered, processed, and distributed across
various system components in a smart healthcare system.
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424 DataFlow at Level 0:

Healthcare and online

consultation application T Users
425 Data Flow Level 1
Healthcare and
online I User R Appointment
application 2 Booking
Online Ci

Prescription Management

4.2.6 Data Flow Level 2

User Registralion  pmm——pr Takes User details == Store user details

Appointment Mk Aveilakiliee
pl;’;‘okln; Check Av ¥ Update Schedule

Notify Patient and
Doctor

V.  Project Plan
5.1 Project Schedule

5.1.1 Project Task Set

Gathering requirements (2 weeks):

e Todetermine the needs and requirements of users,
conduct market research.

e Toacquire feedback and insights, do user interviews and
surveys.

e Define the project's needs and scope.

Design (2 weeks):

e Create user journey maps and personas

e Make user interface wireframes and mock-ups.
Create the database schema and the system architecture

Development (4 weeks):

e Create the website's front end using HTML, CSS, and
JavaScript.

e Create the backend server-side logic and APIs in PHP,
Ruby on Rails, or another appropriate language and
framework.

e Implement reliable systems for authentication and
authorization.

Testing and Debugging (2 weeks):

e Test the website's functionality to make sure it functions
as intended.

e Tomake sure the website is user-friendly and meets their
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needs, conduct usability testing.
e  Tomake sure the website is secure, perform security
testing.

Activation and Deployment (2 weeks):
e  Publish the website to the web server in a ready state.
e Make the website public and accessible to people.

Maintenance (ongoing):

e  Provide continuing assistance and upkeep for the
website.

e Address any bugs or problems that users may have
reported.

e  Asnecessary, add new features and functionalities

5.1.2 Task Network Project Start-up:

o Define the project's aims and objectives.
e Determine the project's stakeholders

e Allocate funds to the project

Collecting requirements:

e Research the market and assess the demands and
requirements of the users

e Make use cases and user personas.

o Define the project's needs and scope.

Design:
e  Create mock-ups and wireframes for user interfaces.
e Create visual design elements, such as a color scheme,
fonts, and icons.
o Define the database schema and the system architecture.

Front-end programming:

o Create a website layout using JavaScript, HTML, and
CSS.

e  Use responsive design on mobile platforms.

e Create dynamic elements and animations for user
interfaces

Back-end programming:

e Utilizing a back-end programming language (such as PHP
or Ruby on Rails), create server-side logic and APIs

e Implement reliable systems for authentication and
authorization

e Implement data storage and retrieval and create the
database schema.

Testing and integration:

e  Sync up front-end and back-end parts

e  Unit test as well as functional test

e Testyour users' acceptability and get their comments

Deployment:
e Readying a website for upload to a server
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e Make a website public and accessible to users.

Assistance and upkeep:

e Continued website upkeep and support Fix any bugs or
problems that users have reported Revisit website material
as necessary, and add new features and functionalities.

VI. Project Implementation

5.2 Algorithms Used

e Algorithms for machine learning: These algorithms let
intelligent healthcare systems learn from huge datasets
and spot patterns that can be challenging to find using
conventional approaches. For instance, depending on
clinical and demographic information, machine learning
algorithms can be used to forecast patient outcomes.

e Asad Abbas, Isma Farah Siddiqui, Scott Uk-Jin Lee, and
Ali Kashif Bashir uses Decision Tree, Nearest Neighbour,
Naive Bayes, and Support Vector Machine (SVM) in the
Software Product line for loT-enabled Healthcare
applicationsyug.

e  Xinyi Hu, Robert A. Bell, Richard L. Kravitz & Sharon
Orrange uses chi-square tests of independence with
jackknife variance in Finding an Online Caregiver
Searching for Information Online Before a Medical
Appointmentpsq.

e Algorithms for predictive modeling: These algorithms
allow intelligent healthcare systems to forecast future
outcomes based on historical data. Predictive modeling
algorithms, for instance, can be used to identify people
who are most likely to contract a specific disease, enabling
medical professionals to take early action and stop the
disease's progression.

e David Karpf uses predictive analysis in Interactive
Learning in Medicine and the Collaboration of Humans
and Artificial Intelligence 4.

e Natural language processing algorithms: With the aid
of these algorithms, intelligent healthcare systems may
analyze unstructured data—such as notes from doctors
and comments from patients— and draw out valuable
information. For instance, by analyzing patient input,
natural language processing algorithms can be used to
pinpoint  areas where healthcare practitioners might
enhance the patient experience.

e Wookjin Choi uses NLP for the Electronic Health
Records system 2.

e Algorithms for decision support: Using patient data,
these algorithms allow intelligent healthcare systems to
offer real-time decision help to healthcare professionals.
For instance, using a patient's medical background and
present symptoms, decision support algorithms can be
used to recommend different treatments.
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e Clare Liddy, Paul Drosinis, and Erin Keely use the
Decision Support system in electronic consultation
Systems [4].

e Teri Fritsma, Carrie Henning-Smith, Jacqueline L. Gauer,
Faizel Khan, Mark E. Rosenberg, Kirby Clark, Elizabeth
Sopdie, Angela Sechler, Michael A. Sundberg, MD,
Andrew P. J. Olson use Decision Support system in
Factors Influencing Physicians' Decisions to Work in
Minnesotapzs].

e Data mining algorithms: With the aid of these
algorithms, sophisticated healthcare systems may find
hidden links and patterns in big datasets. Data mining
methods, for instance, can be used to pinpoint the elements
that contribute to the start of a specific disease.

e Blagoj Ristevski and Ming Chen use big data analytics in
Medicine and Healthcare 1.

VII. Results

5.3 Outcomes

A smart healthcare initiative may produce a variety of

advantageous effects, such as:

e Improved Patients Outcomes: Enhanced personalized
treatment plans, remote patient monitoring, and early
disease identification 14 are some of the ways that smart
healthcaretechnologies can enhance patient outcomes.

e Enhanced effectiveness: Automating procedures and
reducing administrative 5 burdens can result in
improved effectiveness and cost savings in the healthcare
industry.

e Enhanced Patient Experience: Patient experience is
improved through smart healthcare technology that makes
it simple to access health information, allows for virtual
consultations with medical professionals, and shortens [1g
wait times for visits.

e Increased patient engagement: By allowing access to
personalized health information, communication with
healthcare professionals, and self-care activities, smart
healthcare technology can motivate people to take a more
active part in their own health.

VIIL. Conclusion

In conclusion, a smart healthcare project is a worthwhile
investment for healthcare providers aiming to raise
productivity, boost patient satisfaction, and improve patient
outcomes. Smart healthcare initiatives can support
personalized treatment plans, early disease detection, and
quick patient access to healthcare providers and information
by utilizing technology and data.

Smart healthcare initiatives can also assist healthcare
practitioners in better managing patient data 17, lowering
administrative hassles, and encouraging healthy behaviors, all
of which will benefit population health. The implementation
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of a smart healthcare project, however, necessitates careful
planning, execution, and maintenance. Healthcare providers
must make sure the project is secure, dependable, and in
compliance with all applicable laws in addition to meeting the
needs of their stakeholders and consumers.
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