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Abstract:

The main aim of this project Improving patient-doctor
communication through technology: A review of the
literature. This abstract examines the potential of
technology to improve patientdoctor communication in
the context of appointments. It highlights the use of
online scheduling tools, patient portals, and video
conferencing as promising strategies for enhancing
communication and patient engagement. The impact of
patient activation on appointment satisfaction. This
abstract explores the relationship between patient
activation and appointment satisfaction. It suggests that
patients who are more engaged in their own care are
more likely to be satisfied with their appointments. The
role of patient perception of physician empathy in
appointment outcomes. This abstract investigates the
role of patient perception of physician empathy in
appointment outcomes. It finds that patients who
perceive their physicians as more empathetic are more
likely to report positive appointment outcomes,
including improved satisfaction, adherence to treatment
plans, and health outcomes.

Keywords :- Patient-doctor communication,

Appointment scheduling, Patient engagement, Patient
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1. Introduction:

The patient-doctor appointment is a fundamental
component of the healthcare system. It is a time for
patients to receive care, ask questions, and build
relationships with their providers. However, the
traditional appointment system is often inefficient and
frustrating for both patients and providers. In recent
years, there has been a growing interest in using
technology to improve the patient-doctor appointment
experience. A number of new technologies have
emerged that can help to streamline scheduling,
improve communication, and provide patients with
more convenient access to care. In the healthcare
industry, patient-doctor appointments play a crucial role
in ensuring patients receive proper care, address their
concerns, and build rapport with their providers.
However, the traditional appointment system often
faces challenges such as scheduling difficulties,
communication barriers, and limited access to care. To
address these issues and enhance the overall
appointment experience, technology has emerged as a
powerful tool that can transform the way patients
interact with their healthcare providers.
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Revolutionizing Appointment Scheduling.

One of the primary areas where technology is making a
significant impact is in appointment scheduling.
Traditional methods of scheduling appointments, such
as phone calls or in-person visits, can be time-
consuming and often lead to frustrations for both
patients and staff. Online scheduling platforms, on the
other hand, offer a convenient and efficient alternative,
allowing patients to schedule appointments at their own
pace, anytime and anywhere.

Enhancing Patient ProviderCommunication:
Technology also plays a vital role in improving patient-
provider communication. Electronic health records
(EHRs) provide a centralized platform for storing and
accessing patient medical information, enabling
providers to have a comprehensive understanding of a
patient's history and current condition before an
appointment. Additionally, secure messaging portals
allow patients to communicate directly with their
providers outside of appointments, fostering better
communication and collaboration in managing their
health

Promoting Patient Engagement and

Empowerment:

Technology empowers patients to take a more active
role in their healthcare. Patient portals provide patients
with secure access to their medical records, test results,
and appointment schedules, enabling them to stay
informed about their health and make informed
decisions. Telehealth services, such as video
conferencing and virtual consultations, offer patients
increased access to care, particularly for those in rural
or underserved areas or those facing mobility
challenges.

Improving Appointment Outcomes and Patient
Satisfaction:

By streamlining scheduling, enhancing
communication, and empowering patients, technology
contributes to improved appointment outcomes and
increased patient satisfaction. Patients who are able to

schedule appointments easily, communicate effectively
with their providers, and feel engaged in their care are
more likely to have positive appointment experiences,
leading to besttreatment plans and improving health
areas

2. Literature Review:

It is an important area which is the backbone for any
research as it provides the entire information, problem
and objectives. And to gain an understanding of the
existing research and debates to a relevant particular
topics or area of study and to present that knowledge in
form of written report.

* + Developed a Decision Support System Tool
that manages appointment scheduling to
minimize the risk of patients not attending an
outpatient appointment.

e Acknowledged a sophisticated appointment
scheduling mechanism. The proposed system
integrates distributed clinical systems into
graphical ~ user interfaces for  patient
management and cancellation or rescheduling
appointments.

e Propose:* An Android app has been created by
the developers to streamline the process of
doctor appointment booking. Patients can book
their appointments using their mobile phone,
with the doctor being able to view the number
of patients he or she sees throughout the day.

» A platform for online patient scheduling was made
possible by the utilization of Web Services architecture.
The study's findings suggest that this approach is an
ideal design paradigm for a primary care integrated
health care information system.

e dentists - an online reservation system designed to
save time and effort for users, with the app also
allowing patients to book their appointments so the
database is kept up-to-date online. The application
also allows the administrator to track patient
requests, coordinate appointments and manage
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patient information.

*  We develop web-base appointment system by
developing different System techniques. The
system was designed to manage appointment
and time reserved between students and
Lecturer for any academic-related activities
such as discussion and weekly meeting with 13
lecturers. The authors developed a framework
for the appointment systems that automati cally
update patients preferences to improve booking
decisions

3. Methodology:

The current inefficiencies in traditional business
practices relying on manual event scheduling systems
necessitate an overhaul for improved efficiency. The
reliance on office assistants to manually record event
times often results in prolonged customer waiting times
and repetitive processes to secure a single appointment
or meeting. Human errors introduced in this manual
process can significantly hinder typical business
operations. While recent software scheduling tools aim
to reduce errors, they still mirror traditional processes
and may lead to data redundancy, placing additional
burdens on medical personnel. Moreover, there is a risk
of registering users who have already been recorded in
the past, making the retrieval of their details a
challenging task. The implementation of an automated
patient appointment and scheduling system emerges as
a solution, allowing outpatients to register details online
and efficiently manage their appointments. This system
not only reduces patient waiting times but also enhances
the overall efficiency of medical professionals. Figure 1
illustrates the system flow chart for the proposed patient
appointment and scheduling system.

Registration Select Appointment Select
. sl — |
&Login Department Date Doctor
Wait for Payment | Appointment
doctor | &ID Time

SYSTEM DESIGN:

The primary emphasis in system design is to enhance
the system architecture by furnishing pertinent
information and data essential for implementing system
elements. This involves delineating the components,
modules, interfaces, and data necessary for a system to
meet specified requirements. In this particular
framework, the section encompasses a variety of
modules, interfaces, and essential data necessary for the
development of a Patient Appointment and Scheduling
System.

Use Case Diagram:
In system analysis, a use case serves as a methodology
to identify, elucidate, and structure system
requirements. The primary objective of a UML use case
diagram is to illustrate the diverse interactions that users
may have with a system.

it describe the functional roles of the different
actors(users) of a system. Thus, diagram in figure2
depicts the use case diagrams for the various users in
the proposed system

Receptionist
Add new patient Data
Patient — S
make appointment
Manage Profile
Manage Appointment
Request Medication v Doctor
Admt/Discaharge
Manage Appaintment ; A

Logout =

Fig: Use Case Diagram for Project

Patient ¥ ) make appintment

Request Medication

Manage Appointment

Logout

Fig: Use Case Diagram for Patient
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Doctor v Add new patient Data

Admit/Discaharge )
Manage Appointment >

Logout

Fig: Use Case Diagram for Doctor

Relational Data Model

Table 1. Doctor table

NAME DATATYPE OTHER ATTRIBUTES
doctor_id INTEGER Pry key Not Null
doctor name VARCHAR(100) | Not Null

Table 2. Appointment table

NAME DATATYPE OTHER ATTRIBUTES
appointment_id INTEGER Pry Key Not Null
appointment_start DATETIME Not Null
appointment_end DATETIME Not Null

appointment_patient name | VARCHAR(100) | Null
appointment_status VARCHAR(100) | Not Null
appointment_patient_session | VARCHAR(100) | Null
doctor id INTEGER Not Null

Doctor table

doctor_id: This is the primary key of the table, and it is
an integer that uniquely identifies each doctor in the
table. It is also not null, meaning that every doctor must
have a unique ID.

doctor_name: This is the name of the doctor, and it is a
varchar(100) which means it can store up to 100
characters. It is also not null, meaning that every doctor
must have a name.

Appointment table

appointment_id: This is the primary key of the
table, and it is an integer that uniquely identifies each
appointment in the table. It is also not null, meaning
that every appointment must have a unique ID.

appointment_start: This is the date and time that the
appointment starts, and it is a datetime data type. It is
not null, meaning that every appointment must have a
start time

. Appointment_end: This is the date and time that the
appointment ends, and it is a datetime data type. It is
not null, meaning that every appointment must have an
end time.

appointment_patient_name: This is the name of the
patient who has the appointment, and it is a varchar(100)
which means it can store up to 100 characters. It is
null, meaning that an appointment can exist without a
patient name being assigned.

appointment_status: This is the status of the
appointment, and it is a varchar(100) which means it
can store up to 100 characters. It is not null, meaning
that every appointment must have a status.

appointment_patient_session: | am not sure what this
field means. It is a varchar(100) which means it can
store up to 100 characters. It is null, meaning that an
appointment can exist without a patient session being
assigned.

doctor_id: This is a foreign key that references the
doctor_id in the doctor table. It is not null, meaning that
every appointment must be associated with a doctor.

4. Implementation:
Database Description:

In this project we have nine database collections:
Admin, Hospitals, Doctors, Slots, Patient Slots,
Patients, Appointments, Prescription and Review &
Rating. Admin collection contains the admin login
credentials such as email and password. Admin adds
hospitals into the website. The details of hospitals such
as hospital name, address, email, phone number and
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password. These details will be stored into the Hospitals
collection. Hospitals add doctors details into the
website like doctor name, specialisation, experience,
email, appointment price, and password. These details
will be stored into the Doctors collection. This
collection contains hospital_id as a reference key from
the Hospitals collection that represents the hospital that
is adding the doctors. Doctors add slots for
appointments and these slot details like slot from time
to time, day, time_per_slot. These data will be stored
into the Slots collection. Doctor_id is a reference key in
this collection that represents the doctor that is adding
the time slot. Patient Slots collection contains the
timings of the slots for patients. If the doctor slot
duration is 4 hours i.e, 10AM- 2PM and time_per_slot
is 15 minutes then the doctor’s slot duration will be
split into parts. Patients can choose from these parted
slot timings. Patients book slots and these appointment
details will be stored into the Appointments collection.
This collection contains reference keys patient_id that
represent the patient who is making the appointment
and patient_slot_id that represent the slot patient
booking, date of booking, allocated time such as
from_time, to_time, and appointment date. Doctor adds
the prescription for the patients who are consulted.
These prescriptions will be stored into the Prescription
collection. Prescription collection contains
appointment_id as a reference key that represents the
appointment of a patient and prescription. Patients give
review and rating for the doctor they’ve consulted.
These reviews and ratings will be stored into the
Review & Rating collection with details like review,
rating ,date, patient_id that represents the patient who is
giving the review and rating based on the reference key
of appointment_id from the Appointment collection and
doctor will respond to the reviews and questions in this
section so the doctor_id is the reference key that
represent the doctor that responds to the review and
doctor_reply field for holding the doctor’s reply for the
review/question.

Database Design:

Review & Rating

Review_id

EEEEE
wwwww
aaaaaaaa

SYSTEM IMPLEMENTATION:

Designing and implementing an Advanced Level
Patient  Appointment System for a Hospital
Management System involves several components.
Below is a simplified outline of the system
implementation with detailed explanations for each
component:

1. User Authentication and Authorization:

e Implement a secure user authentication system
to ensure that only authorized personnel can
access the system.

e Use role-based access control to define
different levels of access for users (e.g.,
receptionists, doctors, administrators).

2. Patient Registration:

e Allow patients to register in the system by
providing necessary personal information such
as name, contact details, and medical history.

e Implemented validation checks to ensure data
accuracy.

3. Appointment Scheduling:

© 2024, IJSREM | www.ijsrem.com

DOI: 10.55041/IJSREM28662 | Page 5


http://www.ijsrem.com/

&gl ‘35;
%:REM %
e-Journal

A
Aot Volume: 08 Issue: 04 | April - 2024

International Journal of Scientific Research in Engineering and Management (IJSREM)

SJIF Rating: 8.448 ISSN: 2582-3930

e Create a user-friendly interface for scheduling
appointments, considering factors like doctor
availability, department, and patient
preferences.

e Implement a calendar system to display
available time slots and allow patients to
choose from them.

e Send confirmation notifications to both patients
and doctors once an appointment is scheduled.

4. Doctor Availability Management:

e Provide a dashboard for doctors to set their
availability schedule.

e Ensure synchronization with the appointment
scheduling system to avoid conflicts.

5. Notification System:

e Implement an automated notification system to
remind patients of their upcoming appointments
via SMS, email, or mobile app notifications.

e Send notifications to doctors regarding their
schedules and any changes.

6. Online Appointment Scheduling :

e Allow patients to easily schedule
appointments online through a user-
friendly interface.

7. Electronic Prescription Management

e It Enable doctors to electronically
prescribe medications and manage
prescriptions through the system,
improving accuracy, efficiency, and
reducing  errors in  medication
management.

8. Scalability and Maintenance:

e Design the system to be scalable to

accommodate future growth in the
number of patients and healthcare
providers.

e Establish a maintenance plan to address
any issues, update features, and ensure
continuous system improvement.

5. Conclusion:

The patient appointment project is a valuable tool
that can be used to improve the quality of care for
patients. The project has been a success in a
number of ways, and it has the potential to make a
real difference in the lives of patients and
providers.

Future directions

The future of the patient appointment project is
bright. The system is constantly being improved,
and there are a number of new features that are
planned for future releases. These new features will
make the system even more valuable for patients
and providers.

One of the most important future directions for the
patient appointment project is the development of
an online patient portal. The patient portal will
allow patients to view their appointment history,
manage their medications, and communicate with
their doctors online. This will give patients more
control over their healthcare and will improve their
satisfaction with the healthcare system.

Another important future direction for the patient
appointment project is the development of a mobile
app. The mobile app will allow patients to schedule
appointments, view their appointment history, and
receive notifications on their mobile devices. This
will make it even easier for patients to schedule
and manage their appointments.

Finally, the patient appointment project is also
planning to add telehealth functionality. Telehealth
will allow patients to have virtual appointments
with their doctors. This will be a valuable tool for
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patients who live in rural areas or who have
difficulty traveling to the doctor's office.

The patient appointment project is a valuable tool
that can be used to improve the quality of care for
patients. The project has been a success in a
number of ways, and it has the potential to make a
real difference in the lives of patients and
providers. The future of the project is bright, and
there are a number of new features that are planned
for future releases. These new features will make
the system even more valuable for patients and
providers.
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