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Abstract

The COVID-19 situation has demonstrated the value of telemedicine in health-
care. During the pandemic it was not safer to visit a hospital physically therefore
telemedicine has played a vital role on improving the standard and accessibility of
healthcare. Telemedicine refers to the provision of medical services remotely using
a telecommunications network. Most of the rural people of Bangladesh doesn’t get
appropriate medical service. To address this issue and deliver better healthcare
a telemedicine web application called eDoctor, is created. Through this platform,
patients can schedule online consultations with healthcare providers, access health
records, and manage prescriptions. The eDoctor will help patients with shorter con-
sultation wait times and greater convenience for rural people. Additionally, it will
optimize healthcare resources by reducing the need for physical infrastructures.

Keywords: eDoctor, Telemedicine, Telehealth, Online Medical Service, Virtual
Health care, Web App.
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Chapter 1

Introduction

1.1 Background

E-hospitals are a result of the rapid advancements of technology and need for innova-
tive solutions in the healthcare sector. With the widespread adoption of the internet
and digital communication tools, the healthcare sector has witnessed a significant
transformation in the way medical services are delivered to patients. Although the
traditional hospital is effective at providing in-person care, it has some drawbacks.
So, we need a digital platform, like E-hospital which can address those issues.

1.2 Problem Statement

Bangladesh has a rural population of 61.05%.So, this massive population can’t access
to appropriate medical care. Generally, People used to go to traditional health care
but there are some issues with traditional health care, including longer waiting times
for appointments which may cause the death of their lives, additional financial cost
for reaching the healthcare, wastage of time, need for physical infrastructure etc.

1.3 Objectives

The main objectives of this web application are as follows:

e Enhancing accessibility to healthcare services, particularly for individuals re-
siding in remote areas or facing mobility challenges

Reducing wait times

e Minimizing the need for physical infrastructure

Ensuring the privacy and security of patients’ sensitive health information.

1.4 Web Application

A web server facilitates the operation of software applications, commonly referred
to as web applications. These applications can be accessed by users through a web



browser when an active internet connection is available. Unlike computer-based soft-
ware packages stored locally on user devices, web applications utilize both client-side
and server-side technologies to provide dynamic and interactive user experiences.
The client-side, running on the user’s device, typically employs HTML, CSS, and
JavaScript to manage the user interface and interactions. On the other hand, the
server-side manages the backend infrastructure, processes data, handles requests,
and interacts with databases or external systems.

1.5 MERN Stack

The MERN stack is widely recognized as a leading web development stack for
constructing dynamic and full-stack web applications. Comprising MongoDB, Ex-
press.js, React.js, and Node.js, each component in the stack serves a specific purpose.
This stack offers a robust and efficient environment for developing modern, scalable,
and interactive web applications. Its popularity stems from using JavaScript across
the entire stack and providing access to reliable tools and frameworks. Here’s an
overview of each technology in the MERN stack:

e MongoDB: A NoSQL database storing data in a JSON-like format called
BSON, offering scalability, high performance, and seamless integration with
JavaScript.

e Express.js: A minimal and flexible web application framework for Node.js,
simplifying server-side application development with robust features for rout-
ing, middleware management, and handling HTTP requests and responses.

e React.js: A front-end JavaScript library for constructing user interfaces, al-
lowing developers to create reusable Ul components through a component-
based approach.

e Node.js: A server-side JavaScript runtime environment that empowers devel-
opers to run JavaScript on the server.

1.6 Next.js

Next.js, a React-based framework, facilitates modern web app development with
server-side rendering, static site generation, and integrated routing.

1.7 WebSocket

WebSocket, a communication protocol, supports bidirectional channels over a long-
lived connection, contrasting with short-lived HTTP connections.

1.8 WebRTC

WebRTC enables real-time communication within web browsers, supporting features
like audio/video communication, peer-to-peer data exchange, and secure encryption.



Chapter 2

Literature Review

2.1 Web Application for Online Medical Service

Although, Bangladesh healthcare has changed significantly over the past decades,
the healthcare of Bangladesh has been lagging behind the developed countries of the
world due to accessibility to healthcare services, particularly for individuals resid-
ing in remote areas or facing mobility challenge, insufficient number of healthcare
and lack of application of Telemedicine. Telemedicine or E-hospitals are essen-
tial to address those problems and the issues that traditional healthcare has, like
the long wait time for appointment, additional financial cost. However, there are
some telemedicine applications that has potential to change the healthcare system
of Bangladesh. Like-

e DocTime
e Life Plus Bangladesh

e Maya etc.

Nevertheless, I think still there are so much deficiency of telemedicine application
in Bangladesh. So, I built my project in order to minimizing that deficiency.

2.2 Existing App Review

There are many telemedicine app in the market and I have reviewed some of them
and most of them are in English language and some of them has limitation.

2.2.1 DocTime[1]

It provides online medical service. It has both the mobile and web application.
Some of it’s feature are as follows:

e Live consultation on Video call

Option to search doctor by speciality

Prescriptions download

Medicine delivery

Sample collection at home for diagnostic test

3



2.2.2 LifePlus Bangladesh[2][2]

It also has mobile and web application. Main feature are as follows:

e Live video consultation

Option to search doctor by hospital or speciality

Medicine delivery

Ambulance service available

e Home nursing care

Diagnostic test booking

2.2.3 Maya|3]

It has only mobile application. Main features are as follows:

e Live video consultation

Prescription option available

Option to ask Question

Blog for accurate health knowledge

Shop for purchase health related products

2.2.4 Medicol[4]

This has only mobile application. Some of it’s main feature are as follows:
e Live video/audio call consultation
e Online prescription
e Ambulance service all over the country

e Medicine reminder

2.3 Work Plan

The above diagram shows the total work plan for this project. Here, I have divided
my work into several steps or tasks. The task description are as follow:

Initial Setup: In this step, I will initialize the project like creating empty repository
with farmwork’ boilerplate code and push it to GitHub. As already I have decided
I will work with the popular MERN stack, so I will create two separate repositories
for Front-end and Back-end. Where Front-end repo will have all React related code
and Back-end repo will have Node and Express related code.

Functional Requirement: Here, I'll put together all the necessary functional
requirement for this project. The functional requirement refers the description or



Figure 2.1: Work Plan

feature of service that the system offers.

Wire Frame Diagram: Here, I will create the Wire Frame diagram for the project.
Wire Frame diagram refers the visual representation of how the web app will look.
It illustrates all the element require from the client side. Database Design: In this
section, the Database will be designed like designing the scheme, model and the
relation of Database etc.

Feature Implementation: At this stage, every feature will be implemented one
by one. I will give priority to Front-end first then Back-end because without the
Front-end, Back-end is not useful.

Bug Fixing: Finally, the bug of every feature will be solved here. Every new
feature can lead some bug. So this stage is very important because without this
stage the whole app can crash or couldn’t get the desired output.



Chapter 3

eDoctor what is it?

3.1 Project Summary

The eDoctor is a telemedicine web application that allows doctors to give medical
services to patients over the internet. The app contains features like online medi-
cal consultations, appointment scheduling, and prescription management. Patients
can also access their medical history and test results using the app. The eDoctor
will benefit patients by reducing consultation wait times and providing better conve-
nience for those living in rural areas. E-hospital apps are intended to increase access
to medical treatment, provide easy and efficient services, and reduce the pressure
on traditional healthcare institutions. To secure the privacy of patient the HIPAA
compliance will implemented.

3.2 Development Method

The waterfall methodology is a linear project management strategy in which require-
ments are collected at the beginning of the project and then a sequential project
plan is developed to suit those requirements. In waterfall model, the requirements
never change. Since my requirements for this app will not change, I will go with the
waterfall methodology. Three are five stage of this method which are Requirements
gathering, Analysis, Design, Implementation, Testing, Maintenance.



Chapter 4

Design and Analysis

A UML diagram is a UML (Unified Modelling Language)-based diagram used for
representing systems and software visually. It is quite similar to blueprints used in
other fields of engineering. In order to understand the designs, and proposed imple-
mentation of complex software systems, software engineers generate UML diagrams.

4.1 Use Case Diagram

A graphical representation of a user’s potential interactions with a system is called
a use case diagram. Usually, actors, use cases, and their relationships are shown in

use case diagrams.

eDoctor: An Online Medical
Service

Patient

Verify Doctor

Registration 0gin with Custom

Credential Information

includ
sanewce>> Post Blog
Login with Google
Login Doctor
Registration
Search Doctor
=<gxclude>>

Patient

»{ Live Consultation )

<<include>>
View Prescription

<<gxciudes>

Chat with Doctor

Consultation
Schedule

lew Consultation
History Read Blog

Figure 4.1: eDoctor Use Case Diagram

Doctor



4.2 Activity Diagram

Similar to a flowchart or data flow diagram, an activity diagram visually displays a
series of actions in a system.

[No]

[Has Account]

| Resister I——‘ Error Messege |

N

[Login

[Yes] Unsuccessful
[Login
Successful]
Patient Home
Page
View Consultation
| Search Doctor < and Presctiption
History
[Consultation [Consultation
A J Complete] Incomplete]
|Li\re Consultation
Y A
——b@scﬁimion Il :-| Chat

Figure 4.2: eDoctor Activity Diagram

4.3 Sequence Diagram

A sequence diagram is simply the sequential order in which objects interact with
one another, or the order in which these interactions occur. By depicting the objects



and the messages they pass, sequence diagrams show the behavior of objects in a
use case.

Figure 4.3: eDoctor Sequence Diagram

4.4 Product analysis

eDoctor is an omnibus web app developed to assist patients by offering online med-
ical care. These services include a doctor-patient chat feature, a live video consul-
tation, digital prescriptions, and appointment history.

The vast majority of Bangladesh’s rural residents do not receive adequate medical
care. The city patient also faces longer waiting times for appointments, additional
financial cost for reaching the healthcare and hassle of traffic congestion. The pa-



tient who lives in a city deal with lengthier wait times for appointments, additional
travel expenses to get to the hospital, and traffic congestion.

4.5 Benefits

Proposed web application will help on many effective cases.

4.5.1 Multilingualism

Many rural residents lack literacy skills and have difficulty understanding or feeling
at ease with the English language. As a result, this app supports both Bangla and
English language.

4.5.2 Instant Consultation

Traditional healthcare required patients to schedule appointments before waiting in a
queue to visit a doctor, taking up a lot of their important time. Thus, this app offers
instant video consultation rather than requiring you to schedule an appointment.

4.5.3 Chat

It appears helpful to talk with the doctor after the consultation. That is why this
software has a chat option. Patient can chat with the doctor after the consultation.

4.5.4 Digital Prescription

The loss or damage of a prescription can be a serious loss for the patient because it
is so important to them for future appointment. In this app, Patient need not be
concerned since it will be saved digitally in this case.

4.5.5 Blog

Patient can read blog which are posted by the doctors or the admin, by which patient
can gather valuable knowledge about health and can make them live longer.
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Chapter 5

Product Description

5.1 User Management

5.1.1 User Types

This project’s web application has a variety of users. Those users can be classified
into three types which are — Patient, Doctor, Admin.

A central authority will oversee the management of all types of authorized users,
which will also have authority to verify the doctor’s information after registration
and ability to write a blog post. User Manipulation are as follows:

e Verify Doctor
e Edit User

e Create User

5.2 Web API

An API, or Application Programming Interface, is a set of rules and protocols that
allows different software applications or systems to communicate with each other
over the internet.

5.2.1 API Endpoint

An API endpoint is a specific URL or where a web API can be accessed to perform
a particular operation or retrieve specific data. Each API endpoint corresponds to
a particular resource or feature offered by the API and is distinguished by a certain
path and method (such as GET, POST, PUT, or DELETE). API endpoints are
essential for specifying which resource to interact with and what to do with that.

5.2.2 API Relationship

The purpose of the REST APIs is to allow web applications to save or retrieve
database data. These APIs are divided into many modules. These include the
Chat, Admin, Blog, Search Doctor, and Registration modules.

11



Collect / Store Data
» Database

Registration Module

Chat Modude

Figure 5.1: API Relationship

Search Doctor
Module

h 4

Blog Module

5.2.3 Login API

The user must enter their email address as both their username and password. When
a case fails, the customer will receive the appropriate message. The endpoint is used

for Login is —/api/login

5.3 User Management

Figure 5.2: Patient Registration

In order to use the application, the user must have to register to the system. For
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form validation, React Hook Form is used. So, it can check if mobile number or
email is valid or not. The following information is needed to register :

e Name
e Mobile Number

e Password

5.4 Doctor Registration

In order to give live consultation through the application, the doctor also need to
register to the system. The following information is needed to register — First Name,
Last Name, Gender, Date of Birth, District, NID, BMDC Number, Doctor Type,
Mobile Number, Email and Password. Here, React Hook Form is also used.

Figure 5.3: Doctor Registration

5.5 Login

User can login to the app in two ways which are as follows:

13



Figure 5.4: Login

e Login with Email and Password
e Login with Google account

After Registration user can log in to their account with their email address. For
that username and password is required. This web application will call the API in
background — api/login. Submitting those, system will check if the account exists
with that username or those are correct if so, it will allow user to go to patient home
page. For login, NextAuth is used where JSON Web Token (JWT) is applied which
will be used to access other information later on.

5.6 Dashboard

The authenticated user will be navigated to the dashboard. On this dashboard,
user can easily navigate to different page through the dashboard menu. There will
be link to message, prescription and consultation history. On message tab, user
can view all previous conversations and messages. Also, a new conversation can
be created. Then on the prescription option, user can view current and previous
prescription and download them. Lastly, patient can go to the consultation history
page by selecting it on the menu where a list will be show with the details of any
consultation.

14



Figure 5.5: Dashboard

5.7 Doctor Verification

Figure 5.6: Doctor Verification

To make the admin page more protected, NextAuth middleware is used. Because
it will run before accessing any page even when the page are static. Here, admin
can view all the request of the doctor and admin can justify those and approve the
request. Approving the request, the database will be updated and patient can see
the new approved doctor in the doctor list page.

5.8 Doctor Search and Filers

Before visit a doctor, patient need to select a specialty in which specialist doctor
the want to visit. Since there will be significant number of doctors, this will help
by reducing the time to search a doctor. Selecting one category, patient will go
to doctor search and filters page where user can see the doctor list. In this page
only verified doctor will be shown. On left there will be option to filter and sort.
Whether any option change there will be a Get request to the backend and with
that response, user can view the desired output.

There are two option to filters which are:

e Online now

15



Figure 5.7: Specialty

Figure 5.8: Doctor Search
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e Available in next 2 hours

Also, there are option to sort the doctor list. In there will be three options which
are:

e Default
e Experience

e Rating

5.9 Live Consultation

Figure 5.9: Live Consultation

Patient can visit a doctor instantly on clicking the see doctor button in the doctor list
page which will call the doctor and doctor can answer the call. Upon answering the
call, live video consultation can be done simultaneously. There will be functionality
to mute camera, mic and end call.

Here this live consultation will be peer-to-peer connection (Only two user) with
the help of the WebRTC. Clicking the button, patient will send an SDP (Session
Description Protocol) offer to the doctor through the WebSocket. After that doctor
will receive that offer and clicking the answer button will send the SDP answer to the
patient. This process is called signaling. Exchanging, the two users signal through
the WebSocket, WebRTC will take over the conversation. For WebSocket, socket.io
is used and for WebRTC simple peer is used in client side.

5.10 Chat with Doctor

On clicking the chat with doctor button in the doctor list page, patient will only
redirect to the chat page if the user is logged in (has active token), otherwise they

17



Figure 5.10: Chat Page

will be redirect to the login page.

In this page, on left there will be the list of the all conversation and besides that
there will be a chat box. In this view user can chat with doctor instantly with the
help of web socket. For web socket, socket.io is used in the server and client. So,
users will send the message privately to a specific user will the unique socket id.
That message will be broadcast to that specific user only.

For the new conversation, there will be a Post request to the backend with the both
user id and it will save in the conversation database. Later with the help of this
database, all conversation of a user can be fetched. Also, for each message there will
be Post to the server. So that user can see the previous messages of any conversation.

5.11 Blog

On Blog page user can view all blogs preview by ascending order. When user will
click the Read More button, it will let them to the single blog page and will show
the full blog.

Blog can be posted by Admin and Doctors only. In the blog create page admin or
doctor can create a new blog. In that page it will have a post request to the blog
table.

5.12 Digital Prescription

Upon clicking the prescription tab of the dashboard menu, patient will navigate to
the prescription tab. In that tab patient can see the digital prescription after the
consultation of a doctor. Also, they can see previous prescription in this window.
There has a download option available to download the prescription as pdf.

18



Figure 5.11: Blog Preview
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Chapter 6

Conclusion

6.1 Future Prospect

Rural people of Bangladesh are already making a significant shift toward technology
and digitization. Nowadays, it’s quite common to see a smartphone in the hands of
the general public. But they still truly dependent of local medical services. So, its
time to move forward to E-hospital as well.

Moreover, this telemedicine app is the most convenient and very useful. As it is
written in Bangla language so even the rural people can easily get their desired
medical service. It gives you the valuable features like, online consultations with
skilled healthcare providers, access health records, and manage prescriptions.
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