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ABSTRACT

MedPrep Hospital Management System (HMS) is a comprehensive
software solution revolutionizing healthcare operations through its
utilization of the PERN stack (PostgreSQL, Express.js, React.js, and
Node.js). Tailored for patients, doctors, nurses, and administrators,
MedPrep boasts intuitive features like patient management,
appointment scheduling, and electronic health records (EHR)
management. With React.js, the system ensures a seamless user
experience across web and mobile platforms, promoting accessibility
and user-friendliness. Its standout feature is multilingual capability,
facilitating interaction in users' preferred languages and enhancing
communication and engagement for a patient-centric approach.
Patients can effortlessly register, schedule appointments, and access
medical records via the MedPrep website, while healthcare
professionals benefit from real-time updates and secure
communication channels. Administrators leverage comprehensive
analytics and reporting tools to drive data-driven decisions and
optimize hospital operations. Prioritizing data security and regulatory
compliance, MedPrep utilizes PostgreSQL for secure data storage
and encryption protocols to safeguard sensitive patient information.
Built on Node.js, the system ensures scalability and seamless
integration with existing hospital infrastructure, laying a solid
foundation for efficient healthcare management despite lacking billing

and inventory management functionalities.

vi



TABLE OF CONTENT

Chapter Page
No. TITLE No.
ABSTRACT VI
LISTOFABBREVIATIONS IX
LISTOFFIGURES X
1 INTRODUCTION 1
1.1 React.js 2
1.2 PostgreSQL 3
2 METHODOLOGY 4
2.1 Architecture 4
2.2 Userinterface 6
Integration with
221 Material Ul !
2.2.2 Integration with 8
backend
2.3 USER ACCESSIBILITY 9
2.3.1 User registration 9
2.3.2 User dashboard 10
Appointment
233 management 12
2.3.4 Access control 13
Reports and 14
2. 3.5 prescription
management
2.4 Multi language support 16
2.5 Administrative functions 17
251 Adding doctor and 18

nurse

Managing doctors and

2.5.2 nurses

18

vil



2.6 Backend development
2.6.1 Building API endpoints
2.6.2 Designing database
2.6.3 User Authentication

2.7 Deployment and Hosting
RESULTS AND DISCUSSION

CONCLUSION AND FUTURE
WORKS

4.1 Conclusion

4.2 Future Works

REFERENCES

APPENDICES

A  Sample Code

B  Screen Shots

viii

19

20

21

22

23

24

28

28

29

31

32

32

35



LIST OF ABBREVIATIONS

ABBREVATION EXPANSION
PERN - PostgreSQL, Express.js, React.js, Node.js
API - Application Programming Interface
HTML - Hypertext Markup Language
CSS - Cascading Style Sheets
ul - User Interface
UXx - User Experience
GUI - Graphical User Interface
SQL - Structured Query Language
JSON - JavaScript Object Notation
CRUD - Create, Read, Update and Delete
HTTPS - Hypertext Transfer Protocol Secure
SSL - Secure Sockets Layer
URL - Uniform Resource Locator
IDE -Integrated Development Environment
DNS - Domain Name System
SSH - Secure Shell
JWT - JSON Web Token
Cl/cD -Continuous Integration/Continuous

Deployment

X



LIST OF FIGURES

Figure Name of the Figure P;gle

No.

2.1 Architecture Diagram 5
2.2 User Registration 10
2.3 User Dashboard 12
2.4 Appointment Management 13
2.5 Prescription and Reports 15
2.6 Multi Language 17
3.1 Multi User Login Page 24
3.2 Patient Signup 24
3.3 Home Page 25
3.4 Book Appointment 26
3.5 Prescription and Reports 26

3.6 Multi-Lingual Support 27



CHAPTER1
INTRODUCTION

In the rapidly evolving landscape of healthcare management, the
integration of advanced technological solutions has become
imperative to streamline operations, enhance patient care, and
improve overall efficiency within hospital settings. Recognizing this
need, the development of MedPrep Hospital Management System
(HMS) emerges as a pivotal step towards modernizing healthcare
administration. MedPrep is a comprehensive software solution
meticulously designed and implemented using the PERN stack,
aimed at revolutionizing the way hospitals manage their operations

and interact with patients, doctors, nurses, and administrators.

The complexity of managing a hospital encompasses numerous
facets, ranging from patient registration and appointment scheduling
to electronic health records (EHR) management and secure
communication channels between healthcare providers. Historically,
these processes have been fragmented, leading to inefficiencies,
communication gaps, and compromised patient care. MedPrep
addresses these challenges by offering an integrated platform that
centralizes hospital operations, fosters collaboration among
stakeholders, and promotes a patient-centric approach to healthcare

delivery.

At the heart of MedPrep lies its commitment to accessibility and
inclusivity. Recognizing the diverse linguistic backgrounds of patients
and healthcare professionals, MedPrep incorporates a multilingual
feature, enabling users to interact with the system in their preferred
language. This feature not only enhances communication but also
empowers users by allowing them to navigate the system with ease

and confidence.



1.1 REACT.JS

React.js, often simply referred to as React, is an open-source
JavaScript library primarily used for building user interfaces (Uls) for
web applications. It was developed by Facebook and maintained by
both Facebook and a community of individual developers and
companies. React was first released in 2013, and since then, it has
gained immense popularity within the web development community
due to its efficiency, flexibility, and performance. At its core, React
follows a component-based architecture, which means that Uls are
built using reusable and modular components. These components
encapsulate both the structure and behavior of a part of the user
interface, making it easier to manage and maintain complex
applications. React components can be composed together to form

larger, more complex Uls.

One of the key features of React is its use of a virtual DOM
(Document Object Model), which is a lightweight representation of
the actual DOM. React efficiently updates the virtual DOM based on
changes in the application's state, and then selectively updates the
real DOM, minimizing the number of DOM manipulations and
resulting in better performance. React also promotes a declarative
programming style, where developers describe the desired Ul state,
and React takes care of updating the DOM to match that state. This
approach makes code more predictable and easier to debug. React
is often used in conjunction with other libraries and frameworks, such
as Redux for managing application state, React Router for handling
routing within single-page applications, and Axios for making HTTP
requests. Additionally, React has a thriving ecosystem with a wide
range of tools, libraries, and community resources to aid developers

in building robust and efficient web applications.



1.2 POSTGRESQL

PostgreSQL, often referred to as Postgres, stands as a stalwart
within the realm of relational database management systems
(RDBMS), renowned for its robustness, reliability, and advanced
feature set. Originating from the University of California, Berkeley, in
the 1980s, PostgreSQL has since matured into a formidable
database system favored by developers and organizations globally.
Its adherence to the ACID (Atomicity, Consistency, Isolation,
Durability) principles ensures data integrity and reliability, even
amidst system failures, fostering trust and confidence among users.
PostgreSQL's extensibility is a hallmark feature, offering a rich array
of data types, support for user-defined functions and extensions, and
scalability options like sharding and replication. Moreover,
PostgreSQL boasts comprehensive SQL compliance, empowering
developers with advanced query capabilities and procedural
languages for stored procedures and triggers. With native support for
JSON data and robust full-text search capabilities, PostgreSQL
caters to applications with flexible schema requirements and diverse
data structures. Its concurrency control mechanisms, including
multiversion concurrency control (MVCC), facilitate concurrent
access to data while maintaining consistency and isolation. Security
is paramount, with features such as authentication methods,
SSL/TLS encryption, and role-based access control (RBAC),
ensuring stringent data protection. PostgreSQL's support for
replication methods and high availability features, coupled with its
vibrant community and rich ecosystem, solidify its position as a
premier choice for applications spanning small-scale projects to
enterprise-level  systems, delivering unparalleled flexibility,

performance, and reliability.



CHAPTER 2
METHODOLOGY

In this chapter, we provide an overarching view of our web
application project, emphasizing its architectural components, user
authentication mechanisms, and key features. This comprehensive
overview lays the foundation for a deeper exploration of the project's

various facets.

2.1 ARCHITECTURE

The architecture of MedPrep is meticulously designed to meet the
complex demands of hospital management and healthcare delivery.
Embracing a modern and flexible approach, MedPrep follows a
microservices architecture, breaking down the application into
smaller, autonomous services. This modular design facilitates better
scalability, fault isolation, and maintenance, ensuring that each

component can be developed, deployed, and updated independently.

At the frontend, MedPrep leverages Reactjs, a widely-used
JavaScript library renowned for building dynamic and responsive
user interfaces. This choice enables patients, doctors, nurses, and
administrators to interact seamlessly with the system through web
browsers or dedicated mobile applications. Meanwhile, the backend
relies on Node.js and Express.js, providing a robust foundation for
handling HTTP requests, routing, and middleware integration. Data
management is handled by PostgreSQL, a powerful relational
database known for its reliability and performance, ensuring efficient

storage and retrieval of critical healthcare data.



Authentication and authorization are paramount in MedPrep's
architecture. JSON Web Tokens (JWT) are employed for
authentication, while role-based access control (RBAC) dictates user
permissions, safeguarding sensitive data and functionalities from
unauthorized access. Integrations with external systems further

enhance MedPrep's capabilities.

Scalability and high availability are fundamental considerations in
MedPrep's architecture. Horizontal scalability allows for the addition
of more resources to handle increased loads or traffic, while load
balancers distribute incoming requests across multiple instances of
the application for optimal performance. Redundant components and
failover mechanisms minimize downtime, ensuring uninterrupted

service even in the event of component failures.

Monitoring and logging play a crucial role in maintaining the health
and performance of MedPrep's architecture. Tools such as
Prometheus and Grafana monitor system performance in real-time,
while centralized logging solutions like the ELK stack aggregate and

analyze log data for proactive maintenance and optimization.
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2.2 USER INTERFACE

The frontend of our web application is meticulously designed and
developed using React.js, a renowned JavaScript library celebrated
for its flexibility and reusability. Our focus lies in crafting an intuitive
and visually appealing user interface that prioritizes user experience
above all else. With an emphasis on user-friendly navigation,
responsive design, and clear data visualization, our Ul design
philosophy aims to enhance usability and engagement for every user

interaction.

Central to our approach is the implementation of React components,
following a component-based architecture that capitalizes on
React.js's modularity. This methodology enables us to create
reusable Ul elements, fostering consistency across the application
while streamlining development efforts. By breaking down complex
Ul structures into smaller, manageable components, we not only
improve code maintainability but also enhance scalability, allowing for

seamless integration of new features and functionalities.

Our frontend team's meticulous attention to detail ensures that every
aspect of the user interface is thoughtfully crafted to meet the diverse
needs and preferences of our users. From intuitive navigation paths
to responsive layouts that adapt seamlessly to different devices and
screen sizes, we strive to provide a cohesive and immersive user
experience. Moreover, clear data visualization techniques are
employed to present information in a digestible format, empowering

users to comprehend and interact with data effortlessly.

Through thoughtful design decisions, rigorous testing, and
continuous iteration, we aim to surpass user expectations and set
new standards for usability and engagement in web application

interfaces.



2.2.1 INTEGRATION WITH MATERIAL UI

MedPrep's frontend architecture is carefully crafted using React.js, a
powerful JavaScript library renowned for its flexibility and
performance in building dynamic user interfaces. Complementing
React.js is Material-Ul, a popular React component library that
adheres to Google's Material Design guidelines, offering a plethora of

pre-designed and customizable Ul components.

The integration of React with Material-Ul in MedPrep ensures a
seamless and visually appealing user experience throughout the
application. Material-Ul provides a comprehensive collection of
components, ranging from buttons and forms to navigation bars, all of
which can be easily tailored to align with MedPrep's branding and
design specifications. Furthermore, Material-Ul's responsive design
and accessibility features enhance the usability of the application,
catering to the diverse needs of users across different devices and

screen sizes.

One of the key strengths of Material-Ul lies in its modular and
component-based architecture, which perfectly complements React's
own component-based approach. This synergy between React and
Material-Ul facilitates code reusability and maintainability, enabling
developers working on the MedPrep project to expedite development
tasks while ensuring consistency in Ul design and implementation.
With Material-Ul's extensive documentation and vibrant community
support, developers have access to a wealth of resources to
streamline their workflow and address any challenges encountered

during development.

In summary, the integration of React.js with Material-Ul in MedPrep's
frontend architecture not only ensures a visually appealing and
consistent user experience but also fosters efficiency and

maintainability in development.



2.2.2 INTEGRATION WITH BACKEND

The integration of the frontend with the backend is a pivotal
component of the MedPrep Hospital Management System, serving
as the backbone that enables seamless communication between the
user interface and the underlying server-side logic and data storage.
This integration is meticulously executed through the development of
APl endpoints using Express.js, a powerful Node.js framework

renowned for its efficiency and scalability in building web applications.

Express.js plays a crucial role in facilitating communication between
the frontend and backend components of MedPrep, providing a
robust platform for defining and managing RESTful API endpoints.
These endpoints serve as the gateway through which the frontend
interacts with the backend services, enabling operations such as data
retrieval, manipulation, and storage. By leveraging Express.js,
MedPrep ensures that data flows smoothly between the user
interface and the server, fostering a seamless and responsive user

experience.

Moreover, the integration with the backend extends beyond mere
data exchange, encompassing the execution of complex business
logic and the enforcement of security measures. Express.js enables
developers to implement intricate server-side functionalities, such as
authentication, authorization, and data validation, ensuring the
integrity and confidentiality of the system's data. Additionally, the
framework's middleware architecture allows for the incorporation of
various security mechanisms, such as encryption and access control,
to safeguard sensitive information and mitigate potential security

threats.



2.3 USER ACCESSIBILITY

User accessibility is a cornerstone of MedPrep's design, ensuring
that patients, doctors, nurses, and administrators can engage with
the platform effectively and effortlessly. The interface is meticulously
crafted with simplicity and ease of use in mind, featuring clear
navigation, intuitive layouts, and consistent design elements to
accommodate users of all technical proficiencies. MedPrep's
responsive design adapts seamlessly to various devices and screen
sizes, enabling users to access the platform from desktop computers,
tablets, or smartphones with equal convenience. Role-based access
control ensures that each user group has access to the features and
information relevant to their roles, while personalized dashboards
provide tailored experiences for different user groups. Accessibility
features such as high contrast modes, keyboard navigation support,
and multi-lingual support further enhance usability, ensuring that all
users, regardless of their abilities or language preferences, can

engage with MedPrep comfortably and efficiently.

2.3.1 USER REGISTRATION

User registration in MedPrep is a streamlined process designed to
onboard new users efficiently while ensuring security and data
accuracy. Upon accessing the platform, users are guided through a
registration form where they provide essential information such as
their name, email address, contact details, and desired login
credentials. MedPrep employs robust validation mechanisms to verify
the authenticity of user-provided information, reducing the risk of
errors and fraudulent registrations. Additionally, users may be
required to verify their email address through a confirmation link sent
to their registered email, enhancing account security and preventing

unauthorized access.



Once the registration process is complete and the user's account is
verified, they gain access to the full range of features and
functionalities within MedPrep based on their assigned role and
permissions. Whether they are patients, doctors, nurses, or
administrators, users can log in securely to their personalized
dashboard, where they can manage appointments, access medical
records, communicate with healthcare providers, and perform other
tasks relevant to their role. MedPrep's user registration process sets
the foundation for a seamless user experience, empowering users to
engage with the platform effectively and access the healthcare

services they need with ease.

Fig2.2 User Registration
2.3.2 User Dashboard

Upon logging into MedPrep's system, users are seamlessly directed
to their respective dashboards, each meticulously designed to cater
to their specific roles and responsibilities within the healthcare
management system. The Admin Dashboard stands out as the
central nerve center, furnishing administrators with a plethora of
comprehensive tools aimed at efficiently managing user data and
ensuring the smooth operation of the platform.

10



In contrast, the Doctor Dashboard emerges as a vital tool for
healthcare providers, equipping them with efficient resources to
navigate patient care and workflows with utmost effectiveness. This
dynamic platform offers a holistic overview of patient appointments,
medical records, and treatment plans, serving as a pivotal command
center for doctors to access critical patient information, review
diagnostic results, and seamlessly collaborate with fellow healthcare
professionals. By fostering seamless communication and
collaboration among healthcare team members, the Doctor
Dashboard not only enhances patient safety but also elevates the
quality of care delivery, ultimately leading to improved patient

outcomes and satisfaction.

Similarly, the Patient Dashboard serves as a gateway for patients to
access their personal health information, manage appointment
schedules, and engage in secure communication with their
healthcare providers. Through intuitive interfaces and integrated
health education materials, patients are empowered to take an active
role in their healthcare journey, promoting informed decision-making
and proactive engagement in preventive care measures. Moreover,
the Nurse Dashboard plays a pivotal role in facilitating the
coordination of patient care and efficient management of nursing
tasks. With comprehensive overviews of patient statuses, medication
schedules, and care plans, nurses can prioritize tasks effectively,
leveraging integrated decision support tools to make informed
decisions and ensure adherence to treatment protocols. Overall,
these tailored dashboards within the MedPrep Hospital Management
System not only streamline operations but also enhance
collaboration, communication, and ultimately, the delivery of high-

quality patient care.

11
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Fig2.3 User Dashboard

2.3.3 APPOINTMENT MANAGEMENT

Booking appointments is a user-friendly process accessible through
the Patient Dashboard. Patients can easily navigate to the
appointment scheduling section, where they can view available time
slots based on their healthcare provider's availability and specialty.
They can then select a convenient appointment slot, input any
relevant details or preferences, and confirm the booking.

Simultaneously, healthcare providers can view and manage their
appointment schedules through the Doctor Dashboard. They have
access to real-time updates on upcoming appointments, enabling
them to plan their schedules effectively and allocate appropriate time
for patient consultations. Additionally, providers can make necessary
adjustments to appointment schedules, such as rescheduling or
canceling appointments, based on patient needs or unforeseen
circumstances. By streamlining the appointment management
process, healthcare providers can optimize their workflow and ensure

efficient patient care delivery.

12



Furthermore, the system enables users to view their previous
appointments, providing a comprehensive overview of their medical
history and healthcare interactions. Patients can access their
appointment history through the Patient Dashboard, reviewing past
appointments, including dates, healthcare providers, and any
associated notes or treatments. Similarly, healthcare providers can
access patients' appointment histories through the Doctor Dashboard,
facilitating continuity of care and informed decision-making during
patient consultations. Access to previous appointments allows both
patients and healthcare providers to track progress, monitor
treatment adherence, and make informed decisions about future care

plans.

ok Previous
medprep Reports Prescriptor Profile Logout
imeden fom Appointment Appointments T g 4

Book Appointment

Ylnodprap

fwa

Fig2.4 Appointment Management

2.3.4 ACCESS CONTROL

Access control in MedPrep's system is a crucial component designed
to regulate and manage user permissions, ensuring that individuals
only have access to the resources and functionalities necessary for
their roles and responsibilities within the healthcare management

system.
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Through role-based access control (RBAC), MedPrep assigns
specific roles to users, such as patients, doctors, nurses, and
administrators, each with predefined sets of permissions. These roles
determine the level of access users have to various features and
data within the system, helping to maintain data confidentiality,

integrity, and availability.

Administrators have the authority to define and manage user roles
and permissions, assigning or revoking access rights as needed.
They can customize access control settings based on organizational
policies, regulatory requirements, and specific user needs, ensuring
that sensitive information remains protected and only accessible to

authorized personnel.

Furthermore, MedPrep implements authentication mechanisms to
verify the identity of users before granting access to the system. This
includes secure login processes such as username-password
authentication, multi-factor authentication (MFA), and session
management techniques to prevent unauthorized access and protect

user accounts from potential security threats.

2.3.5 REPORTS AND PRESCRIPTION MANAGEMENT

MedPrep stands out for its multifaceted approach to healthcare
management, offering a robust suite of features aimed at optimizing
both administrative processes and patient care. One of its key
strengths lies in its comprehensive reporting capabilities, which
empower administrators and healthcare professionals to delve deep
into hospital operations, patient demographics, and treatment
outcomes. By providing detailed insights into various aspects of
healthcare delivery, MedPrep enables informed decision-making,

quality improvement initiatives, and regulatory compliance.

14



Furthermore, MedPrep revolutionizes prescription management by
streamlining processes and introducing electronic prescription
uploading capabilities. Healthcare providers can securely upload
prescriptions directly into the system, ensuring accuracy and
accessibility for both patients and fellow healthcare professionals.
This electronic transmission not only enhances medication
adherence but also reduces the risk of errors associated with manual
prescription handling. Patients benefit from the seamless integration
of prescriptions into their electronic health records, facilitating
streamlined medication acquisition and fostering a patient-centric

approach to healthcare delivery.

Moreover, MedPrep's innovative approach extends to report
management, where healthcare providers can efficiently upload
various types of medical reports directly into patient records. This
feature significantly enhances the accessibility and organization of
crucial medical information, such as imaging studies, laboratory
results, and consultation notes. By centralizing medical reports within
the system, MedPrep facilitates seamless collaboration among
healthcare team members, reduces administrative burden, and

promotes efficient healthcare delivery.
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Fig2.5 Prescription and Reports
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2.4 MULTI LANGUAGE SUPPORT

MedPrep's commitment to inclusivity and accessibility is not just a
principle but a cornerstone of its user-centric approach to healthcare
management. Central to this commitment is the implementation of a
robust multi-language support feature, facilitated by the utilization of
i18next for localization. This feature is designed to cater to the
diverse linguistic backgrounds of patients, healthcare providers, and
administrators, ensuring that individuals can interact with the platform

in their preferred language.

The implementation of i18next for localization underscores
MedPrep's recognition of the importance of linguistic diversity in
healthcare delivery. By offering support for multiple languages,
MedPrep acknowledges and respects the linguistic preferences of its
users, thereby fostering a sense of inclusivity and belonging within
the healthcare ecosystem. This approach aligns with MedPrep's
overarching goal of providing equitable access to healthcare services

for all individuals, regardless of their linguistic backgrounds.

Through the intuitive interface of MedPrep, users can seamlessly
switch between languages, enabling them to navigate the platform
with ease and familiarity. Whether accessing patient records,
scheduling appointments, or generating reports, users can perform
these tasks confidently in their chosen language, without
encountering any language barriers. This not only enhances user
experience but also promotes effective communication and
engagement, ultimately contributing to improved patient outcomes

and satisfaction.

16



In essence, MedPrep's adoption of i18next for localization
exemplifies its commitment to creating a healthcare management
platform that is truly inclusive and accessible to all. By prioritizing
multi-language support, MedPrep ensures that language differences
do not hinder access to quality healthcare services, thereby
empowering individuals to engage with the platform in a manner that

best suits their linguistic preferences and needs.
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2.5 ADMINISTRATIVE FUNCTIONS

Administrators within our web application are pivotal figures tasked
with managing user data and ensuring the platform's smooth
operation. They wield essential capabilities and hold significant
responsibilities, serving as the backbone of the system. This chapter
explores the duties, tools, and responsibilities of administrators,
highlighting their crucial role in maintaining the integrity and

functionality of the platform.
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2.5.1 ADDING DOCTOR AND NURSE

MedPrep redefines the onboarding process for new healthcare
professionals, offering administrators efficient tools to expand their
provider network and healthcare team seamlessly. Through an
intuitive user interface and optimized workflows, administrators can
effortlessly input comprehensive details for each new doctor and
nurse, covering personal information, qualifications, specialties,
certifications, and contact details. Furthermore, administrators have
the flexibility to customize roles and permissions according to the
unique responsibilities and access requirements of each healthcare

professional.

By consolidating these operations within MedPrep's intuitive platform,
healthcare organizations foster a collaborative and cohesive
environment conducive to delivering high-quality care. The
streamlined onboarding process not only enhances administrative
efficiency but also promotes a unified healthcare team focused on
meeting the needs of patients effectively. This cohesive approach
supports seamless collaboration among healthcare professionals,
ultimately contributing to the delivery of superior patient care services

within the healthcare facility.

2.5.2 MANAGING DOCTORS AND NURSES

MedPrep stands as a pioneering solution in healthcare management,
empowering administrators with efficient tools to oversee and
manage doctor and nurse data within the system. With a focus on
accuracy and accessibility, MedPrep streamlines the process of
managing comprehensive profiles for each healthcare professional,
ensuring that critical information such as personal details, contact
information, and specialization areas are readily available and up-to-

date.
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Furthermore, MedPrep's role-based access control feature
empowers administrators to assign specific roles and permissions to
doctors and nurses, ensuring that access to patient records and
system functionalities is appropriately managed and aligned with
organizational policies and privacy regulations. This granular level of
control not only enhances data security but also promotes

accountability and compliance across the healthcare facility.

Patients and administrators alike benefit from MedPrep's seamless
interface, which provides easy access to detailed profiles of
healthcare providers within the system. Patients can make informed
decisions when selecting healthcare providers, leveraging
comprehensive information about qualifications, specialties, and
contact details. Administrators, on the other hand, can rely on
accurate and up-to-date records for scheduling and management
purposes, fostering transparency and trust between patients,

providers, and healthcare administrators.

2.6 BACKEND DEVELOPMENT

The backend architecture of our web application leverages
Express.js, a highly versatile Node.js framework, and PostgreSQL, a
robust relational database management system. This strategic
combination establishes a robust foundation for efficient data
management and sophisticated server-side logic. Express.js,
renowned for its flexibility and scalability, serves as the backbone of
our backend, facilitating seamless communication between the
frontend and backend components. Its asynchronous nature and
event-driven architecture enable rapid development of RESTful APls,

ensuring smooth interaction between the client and server.
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Complementing Express.js, PostgreSQL stands as a powerful choice
for data storage and management. As a relational database
management system, PostgreSQL offers strong support for ACID
(Atomicity, Consistency, Isolation, Durability) properties, ensuring
data integrity and reliability. Its advanced features include support for
complex queries, data types, and indexing mechanisms, enabling
efficient retrieval and manipulation of structured data. Additionally,
PostgreSQL's scalability and performance capabilities make it well-
suited for handling large volumes of data and concurrent user

requests.

Together, Express.js and PostgreSQL form a robust backend
infrastructure that underpins our web application's functionality. The
integration of these technologies provides scalability, reliability, and
performance, essential for delivering a seamless user experience

and supporting the application's growth.

2.6.1 BUILDING API ENDPOINTS

Building API endpoints is a fundamental aspect of developing a
robust backend architecture for web applications, and in the case of
our project, MedPrep, it serves as the backbone of communication
between the frontend and backend components. The process
involves creating routes within the Express.js framework to handle
incoming requests from clients, execute the necessary server-side
logic, and send back appropriate responses. These endpoints define
the interface through which data is exchanged between different

parts of the application, facilitating seamless interaction and data flow.
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Express.js, being a minimalist and flexible framework for Node.js,
offers a straightforward yet powerful way to define and manage API
routes. Leveraging Express.js, our development team designs routes
to handle various types of requests, such as GET, POST, PUT, and
DELETE, corresponding to different CRUD (Create, Read, Update,
Delete) operations. Each endpoint is carefully crafted to perform
specific actions, such as retrieving user data, processing form
submissions, or updating database records. By structuring endpoints
logically and adhering to RESTful principles, we ensure consistency,

scalability, and maintainability in our API design.

Furthermore, the implementation of APl endpoints in MedPrep
involves integrating with PostgreSQL, our chosen relational database
management system, to perform data operations. This includes
querying the database to fetch or update information, executing
transactions, and handling errors gracefully. The endpoints are
designed to handle authentication and authorization mechanisms to
secure sensitive data and control access based on user roles and

permissions.

2.6.2 DESIGNING DATABASE

Designing the database architecture for MedPrep involves careful
consideration of the application's data requirements and the choice of
appropriate tools to fulfill those needs. With Prisma as the ORM tool
and MongoDB as the chosen database, we ensure a flexible and

efficient data storage solution that aligns with the project's objectives.

Prisma serves as a powerful tool for database management, offering
features such as schema definition, data modeling, and query
generation. Leveraging Prisma's schema definition capabilities, we
define the structure of our data models, specifying entities,
relationships, and constraints.

This schema-centric approach provides a clear and concise
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representation of the application's data architecture, enabling efficient
management and maintenance of the database. In conjunction with
Prisma, MongoDB offers a NoSQL database solution that excels in
handling unstructured or semi-structured data. MongoDB's
document-oriented model aligns well with the dynamic nature of
healthcare data, allowing for flexible schema designs and seamless
scalability. Through Prisma's integration with MongoDB, we leverage
MongoDB's features such as document storage, indexing, and
aggregation pipelines to optimize data storage and retrieval

performance.

Prisma's schema definition capabilities enable us to define these
entities and their respective fields, ensuring data integrity and
consistency. We establish relationships between entities, such as
one-to-many or many-to-many relationships, to represent the
connections between different data elements accurately. Additionally,
we optimize the database schema for efficient query performance,

such as indexing, denormalization, and data partitioning.

2.6.3 USER AUTHENTICATION

User authentication stands as a cornerstone within our web
application, serving as a pivotal mechanism to secure sensitive data
and ensure that access is granted only to authorized individuals. In
the dynamic landscape of online platforms, where privacy and data
integrity are paramount concerns, our authentication system plays a
critical role in fortifying the integrity of user interactions and

safeguarding against unauthorized access.

At its core, our authentication system operates on the principles of
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robust security measures and seamless user experience. Through a
combination of industry-standard protocols and tailored
implementation, we ensure that users can securely access their
accounts while mitigating risks associated with unauthorized access

or data breaches.

2.7 Deployment and Hosting

The final phase of development involves deploying the application to
a hosting environment where it can be accessed by users. This

section discusses the deployment process and hosting choices

Continuous Integration and Deployment (CI/CD): We implemented
CI/CD pipelines to automate the deployment process. Code changes
were automatically tested and deployed to the production
environment, reducing manual errors and ensuring a consistent

release cycle.
Security was a top priority during deployment. Firewalls, intrusion

detection systems, and SSL certificates were utilized to protect the

application from potential threats
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CHAPTER 3
RESULTS AND DISCUSSION

USER REGISTRATION:

This page allows users to either log in with their registered email,

their role and password or sign up for a new account.

Fig3.1 Multi User Login Page

Fig3.2 Patient Signup
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DASHBOARD:

A dashboard is a visual representation of key performance indicators,
metrics, and data insights presented in a centralized interface. It
provides users with at-a-glance information, allowing them to monitor
the health and performance of systems, processes, or businesses in

real-time

mmedprep Home  Appoinimenls  Pafients  Profle  Logout | e v

Welcome Doctor

ot e ek at e o ecerur e €18 Peaiss e asbos e o1 e 41 56 s RS COMEEH e
el . v e b, T o koram e v geam e

View Appointments =

Fig3.3 Home Page

APPOINTMENTS:

This page serves as a platform for users to efficiently schedule
appointments according to their specific needs and preferences.
Users can access the page to set up appointments for various
purposes, such as medical consultations, meetings, or service

appointments.
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Book Previous

|YImedprep Home Appointment  Appointmens Reports  Prescription Profile  Logout Engish v
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2024 Your Company Name. All rights reserved.

Fig 3.4 Book Appointment

PRESCRIPTION AND REPORT:

The prescription and reports page serves as a centralized hub for
accessing medical prescriptions and diagnostic reports. Users can
view and download their prescriptions from healthcare providers,
including medication details and dosage instructions. Additionally,
users can access diagnostic reports such as lab tests, imaging
results, and medical summaries, providing comprehensive health
information and facilitating informed decision-making regarding their

healthcare needs.
imEdprep Home  Appointments  Patients  Profie  Logout

Prescriptions

Medication Dosage [ Actions
Paraceplomo =
test o5 h

Reports

TEST

this is the description about the report

‘B3

Fig3.5 Prescription and Reports
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MULTI LANGUAGE SUPPORT:

The multi-language page enables users to access content in different
languages, catering to a diverse audience. Users can select their
preferred language from a dropdown menu or language switcher,
dynamically translating the content into their chosen language. This
feature enhances accessibility and user experience, allowing
individuals from various linguistic backgrounds to engage with the

website or application seamlessly.

. Book Previous
|yimedprep Home Appointment Appointments Reports Prescription Profile Logout

Previous Appointment
AT —— ] 5% >
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o

Spacto 2024-04-08 TP - Uupm test rever PENDING =3

<

>l

Fig3.6 Multi-Lingual Support
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CHAPTER 4
CONCLUSION AND FUTURE WORKS

4.1 CONCLUSION

MedPrep epitomizes the epitome of contemporary healthcare
management systems, revolutionizing the landscape with its
comprehensive features and user-centric design. Throughout the
exploration of its functionalities, it becomes evident that MedPrep is
not merely a tool for administrative convenience, but a catalyst for
transforming patient care. By seamlessly integrating appointment
scheduling, report management, prescription tracking, and multi-
lingual support, MedPrep bridges the gap between patients and
healthcare providers, fostering a collaborative environment that

prioritizes accessibility and inclusivity.

Moreover, MedPrep's commitment to data security and privacy
underscores its dedication to safeguarding sensitive medical
information, ensuring compliance with regulatory standards and
enhancing user trust. With its robust authentication mechanisms and
secure data management protocols, MedPrep provides users with
peace of mind, allowing them to focus on delivering high-quality care

without compromising confidentiality.

Furthermore, MedPrep's intuitive interface and customizable features
empower healthcare institutions to tailor the platform to their specific
needs, optimizing workflow efficiency and enhancing productivity.
Whether it's managing doctor and nurse data, viewing patient
information, or generating comprehensive reports, MedPrep offers a
seamless experience that caters to the unique requirements of each

user.
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4.2 FUTURE WORKS

1. Enhanced Mobile Accessibility:
We plan to develop dedicated mobile applications for MedPrep,
enabling users to access the platform seamlessly from smartphones

and tablets, enhancing convenience and accessibility.

2. Telemedicine Integration:

Integration with telemedicine platforms will enable MedPrep users to
conduct virtual consultations and appointments, expanding access to

healthcare services and improving patient engagement.

3. Al-driven Insights:

We aim to leverage artificial intelligence and machine learning
algorithms to analyze data within MedPrep, providing actionable
insights for healthcare providers to optimize treatment plans,

resource allocation, and patient outcomes.

4. loT Integration:

Integration with Internet of Things (loT) devices, such as wearable
health monitors and smart medical devices, will enable MedPrep to
collect real-time patient data, facilitating remote monitoring and

proactive healthcare management.

5. Blockchain for Data Security:

Exploring blockchain technology for enhanced data security and
privacy, ensuring immutable and transparent record-keeping while
maintaining confidentiality and integrity of medical records within
MedPrep.
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6. Patient Engagement Tools:

Development of interactive patient engagement tools within MedPrep,
such as health trackers, medication reminders, and educational
resources, to empower patients to take an active role in managing
their health.

7. Genomic Data Integration:

Integration of genomic data analysis capabilities into MedPrep,
enabling healthcare providers to incorporate genetic information into

personalized treatment plans and disease management strategies.

8. Expansion of Language Support:

Continuously expanding language support within MedPrep to cater to
diverse linguistic populations, ensuring that language barriers do not

hinder access to quality healthcare services.

9. Predictive Analytics for Disease Prevention:

Implementation of predictive analytics models within MedPrep to
identify at-risk patient populations and proactively intervene with

preventive measures, reducing disease burden and healthcare costs.
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APPENDICES

A. SAMPLE CODE

const App = ()
return (

<BrowserRouter:
<Routes>

{Route path="/" exact element={<Home />} />
<Route path="/signup" exact element={<SignUp />} />
<Route path="/doctor" exact element={<DoctorDashboard
<Route path="/nurse" exact element={<NurseDashboard /»}
{/* Patient Dashboard */}
<Route path="/patient" exact element={<PatientDetails

{/* <Route path="/nurse/profile’ exact element= b
<Route path="/nurse/patientlist" exact element={<Patientlist /»} />
<Route path="/nurse/patients/:patientId" exact element={<IndividualPatientNurse />} />

<Route path="/patient/book/:id" exact element={<Bock />} />

<Route path="/patient/bookApp" exact element={<{PatientDashboard />} />
<Route path="/patient/prev" exact element={<Previpp /»} />

<Route path="/patient/Reports" exact element={<Reports />}

<Route path="/patient/docinfo" exact element={<ViewDetails

<Route path="/Forgot" exact element={<Forgot /»} /»
<Route path="/Admin/AddDoctor" exact element={<AddDoctor /
<Route h="/Admin/AddNurse” exact element={<AddNurse /
<Route h="/Admin" exact element={<AdminDashboard />} />
<Route path="/Admin/ListDoctor" exact element={<ListDoctor /:
{Route path="/Admin/ListNurse" exact element={<Listhurse />} />
<Route

path="/doctor/appointment"

exact

element={<AppointmentDoc /»>}
/>

<Route path="/doctor/patients" exact element={<PatientlistDoc />}
<Route path="/doctor/patients/:patientId” exact element={<Indiv
<Route path="/nurse/:activepage” exact element={<NurseProfile />}
<Route
path="/nurse/:activepage”
exact
element={<NChangePassword />}
/>
</Routes>
/BrowserRouter>

export default App;
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enum AppointmentStatus {
PENDING
REJECTED
ACCEPTED
}
model Admin {
id String (@unique @default(uuid()) @db.Uuid
fullName String
phone String (@db.VarChar(1e)
email String @unique
password String
createdAt DateTime @default(now())
updatedAt DateTime @updatedAt
}
model Nurse {
id String (@unique @default(uuid()) @db.Uuid
fullName String
phone String @db.VarChar(10)
email String (@unique
password  String
experience String
createdAt DateTime @default(now())
updatedAt DateTime @updatedAt
}
model Patient {
id String @unique @default(uuid()) @db.Uuid
fullName String
email String @unique
phone String @db.VarChar(10)
dob String
bloodGroup  String
password String
gender String
age String
appointments Appointments[ ]|
createdAt DateTime @default(now())
updatedAt DateTime @updatedAt
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import * as dotenv from “dotenv”
"./server”;
"./logger";

nog
!

./handlers/admin”;

import app from
import logger from
import { createAdmin } from

dotenv.config()
const port = as number;

(async (): Promise<void» => {
try {
await createAdmin();
} catch (error: any) {
logger.error( Error creating admin: ${error.message || error.toString()}’);
1

X I-
NO;

app.listen(port, () => {

logger.info( listening on http://localhost:${port} );
h
1/

import router from "./router”;
import { login } from "./handlers/login”;
import { createPatient } from "./handlers/patient”;

const app = express();

app.use(cors());
app.use(express.json());
app.use(express.urlencoded({ extended: true }));

const stream = pretty({
colorize: true

1’

1/

app.use(logger(stream));

// TODO: Login and SignUp Routes.

app.post("/login/:role”, login
app.post("/signup", createPatient);

[/ TODO: Need to add express-jwt at the end.

app.use("/api", jwt({secret: process.env.SECRET KEY as string, algorithms: ["HS256"]}),router);
{/ app.use("[api", router);

export default app;
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B. SCREEN SHOTS

: Add Add Doctor Nurse
Mmedprep Doctor Nurse List List Logout

Nurse List

. Name: TEST1
Email: abcd@gmail.com
X: Phone: 123567893
Experience: fresh

i Delete

. Name: TEST2
Email: abc@gmail.com
T Phone: 123567897
' Experience: fresher

# Delete
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. .
Mmedprep Home  Appointments  Patients  Profile  Logout Engish v

Appointments

Name Date Time Reason Status Actions Report Preseription

fest 20200331 10:00am - 11:00am fest ACCEPTED

Mmedprep

Contact us: example@example.com

Book Previous

Appointment Appaintments Reports Prescription Profile Logout Engish ~

Mmeq_r_ep Home

My-profile

& Account Setings Personal Information
£ Change Password Name * Phone *
demo 9876543210
Email Age*
abo@gmail com 2
Gender * Date Of Birth * -
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