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Abstract: With the fast advancement of technology, there is a noticeable trend towards the replacement of manual processes with 

automated alternatives.  Currently, a significant number of individuals are encountering various forms of medical ailments. A significant 

portion of the population lacks knowledge on the identification of highly skilled medical practitioners who can effectively address their 

health concerns. Furthermore, individuals often lack direct means of communication with healthcare professionals to seek consultation 

regarding their specific health issues. Within this context, our objective is to provide an efficient and streamlined appointment system that 

facilitates ease, speed, and convenience for both doctors and patients. Although India is classified as a developing nation, with a significant 

population of internet users residing inside its borders. For individuals to establish a connection with their preferred healthcare 

professionals over the internet, a nexus is required. With the objective in mind, we have devised a strategy to construct a website that 

facilitates the scheduling of appointments. The doctor is a web-based programme that facilitates registration and login for both doctors 

and patients under the administration of an administrator. Medical practitioners have the option to complete the registration process by 

providing their essential information, such as their availability schedule, professional category, and other relevant facts. Upon completing 

the registration process, the doctor is able to access their account by providing their designated username and password. The physician 

can see patient requests and subsequently sends notifications to patients on appointment availability.  This service will provide prompt 

assistance to individuals from both domestic and international locations, enabling them to save time and effort. This method facilitates 

individuals in obtaining information on the schedule of doctors' counselling sessions, enabling them to conveniently schedule appointments 

at their preferred time. A well-organized and appropriately classified list will enhance user satisfaction and facilitate the navigation process 

for those seeking specific healthcare providers. 
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1. Introduction 
 

The use of an Online Appointment System is prevalent in industrialized nations worldwide. The healthcare system incorporates a web-

based interface that enables users to schedule appointments with doctors over the internet, via a web browser. The popularity of online 

doctor's appointments is on the rise due to the convenience and efficiency it offers to clients. The increasing demands of modern life have 

made it more difficult to get in-person doctor consultations and effectively manage one's healthcare needs [1]. In order to accomplish this 

objective, individuals need a significant amount of time to physically visit a hospital and make an appointment. The primary objective of 

this study is to enhance the convenience and satisfaction of patients throughout the process of scheduling appointments with healthcare 

providers. Additionally, it aims to address the challenges that patients often encounter while attempting to arrange appointments [2]. In 

the context of online appointment scheduling, the user navigates to a designated website where they proceed to choose a certain time and 
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day for their desired appointment. Subsequently, they proceed to schedule a meeting with a specific doctor of their choice. It is important 

to note that all relevant data pertaining to these appointments is diligently stored and managed inside a database system. The proposal 

under consideration is an intelligent web-based appointment booking system. The objective of this project is to develop a doctor-patient 

handling management system that aims to enhance the efficiency of physicians' work and facilitate patients in booking doctor appointments 

and accessing their medical status. The solution enables healthcare professionals to effectively manage their appointment scheduling using 

an online platform. Patients have the opportunity to schedule vacant time slots using an online platform, and these slots are thereafter 

allocated and held under their own names. The system is responsible for the management of appointment data for several physicians, 

including a range of dates and hours. Every moment a patient consults a physician, their medical record is recorded and kept in the database 

by the doctor. In the future, when a person accesses their account, they will have the ability to see their whole medical history at any 

necessary moment. Simultaneously, a physician can study a patient's previous medical records during the patient's appointment. This 

technology furthermore provides consumers with the capability to cancel their appointment at any moment [6]. The implementation of 

this approach caters to persons seeking treatment from city practitioners. In order to participate, people must first establish an account 

using the registration form and thereafter enter their medical history. After completing the registration process [7]. 

 

2. Related Work 

 
Historically, the process of scheduling medical appointments has mostly relied on individuals contacting schedulers either via telephone 

communication or in-person interactions. The approaches used in this study are grounded on interpersonal verbal interactions with 

individuals, hence affording a high degree of adaptability in intricate circumstances [8]. Nevertheless, the reliance on schedulers in 

conventional techniques imposes limitations on the promptness of securing appointments. This constraint is not just determined by the 

availability of appointment slots, but also by the efficiency of schedulers and telephone communication [9]. The happiness of patients with 

the process of scheduling appointments is contingent upon their capacity to schedule appointments with appropriate healthcare providers 

at the appropriate time [10]. In recent times, the Internet has developed as an additional avenue for scheduling appointments. The study 

on web-based appointment scheduling has garnered significant attention in academic circles. Multiple studies have been undertaken to 

assess satisfaction levels via questionnaires, revealing that the inclusion of Web-based appointment booking is a very significant feature. 

Furthermore, the majority of patients expressed their intention to use this service in the future [11]. Digvijay et al. (2012) conducted a 

study on the administration of hospitals with the aim of developing software that is user-friendly, easily comprehensible, and efficient in 

its performance. The system encompasses the gathering of patient information and physician information. The system is responsible for 

both the storage and retrieval of data as needed. The hospital management system allows access via the use of a username and password, 

which is granted by an administrator. This ensures that the data is securely safeguarded and may only be accessed for authorised purposes. 

The implementation of a hospital management system is essential for the purpose of storing and managing various important information, 

such as patient data, doctor details, and staff information, among others. Therefore, via the implementation of these projects, the tasks 

become more manageable and result in significant time savings. The study conducted by Malik et al. [13] In order to have a medical 

examination, it is advisable to wait until the doctor is accessible and get an appointment. With the advancements in mobile technology, 

obtaining an appointment with a doctor has become more convenient. The mobile application facilitates the scheduling of appointments 

by storing the relevant appointment information and integrating it with the user's calendar. The user receives alerts according to the 

predetermined time selected before to the scheduled appointment. This programme is designed to be user-friendly and straightforward in 

its intended function. In this system, the administrator will be responsible for managing the information pertaining to doctors and patients. 

 

The appointment services are hosted on cloud infrastructure and have the capability to be seamlessly incorporated into the existing 

management systems of healthcare providers. Another kind of appointment service is known as proprietary appointment systems, which 

are included within the patient portals seen on providers' websites [14]. A patient portal refers to a secure online service that enables 

patients to conveniently access their health information and engage in communication with their healthcare professionals at any given 

moment [15]. According to Adebayo Peter Idowu et al. [16], a significant number of patients fail to attend their scheduled medical visits, 

resulting in a waste of both patient and doctor time. In contemporary culture, individuals have the ability to secure appointments with 

medical professionals via the use of online booking systems. This programme allows users to independently choose a doctor of their 

choice. It provides comprehensive information on doctors and hospitals. Patients have the ability to independently handle their own 

appointments. Participants will get a reminder via SMS or email prior to their scheduled appointment date. This category of tasks has the 

potential to mitigate the inefficiency associated with appointment scheduling. In situations of urgency, it is feasible to readily schedule 

appointments. The use of this technology results in a reduction in time required for both patients and doctors. Nazia S and Ekta Sarda 

(2017) demonstrate that an online appointment system is a user-friendly system that allows patients to conveniently visit a website and 

schedule their appointments. By using this approach, patients are able to provide supplementary information to the doctor upon their 

arrival, so allowing the doctor enough time to prepare the necessary information. The use of an online appointment system may aid both 

staff members and patients. The purpose of implementing online appointment scheduling is to provide a more streamlined and convenient 

process for patients and doctors when arranging appointments. A novel approach has been devised with the aim of enhancing the efficiency 

and quality of providing a web-based appointment system, hence mitigating waiting time. In this study, a system for patient appointment 

and scheduling is developed [18]. The frontend of the system is implemented using AngularJS, while the client-server requests are managed 

using the Ajax framework. The backend of the system is supported by Sqlite3 and MYSQL databases [19]. 
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3. Literature Review 

 

3.1  Waiting Time 

 

According to Fernandes et al. (year), waiting time is operationally defined as the duration a person remains in a state of anticipation until a 

certain action takes place. The concept of waiting time encompasses the duration between a patient's arrival at a clinic or service point and 

their consultation with a physician, resulting in the issuance of a prescription. In previous studies, the concept of waiting time has been 

defined in two distinct ways. Initially, waiting time refers to the temporal interval that starts when a person arrives for their scheduled 

appointment and continues until said individual has a consultation with the medical practitioner. The second definition encompasses the 

period of time beginning when a person arrives to schedule an appointment and concluding with the receipt of prescribed medication after 

consultation with a medical professional. The issue of extended waiting times at medical clinics has emerged as a significant concern in 

developing nations throughout the course of time. An experimental study was conducted at a health clinic in South Africa to evaluate the 

impact of implementing a block appointment system. The study aimed to quantify the waiting time experienced by patients over a one-week 

period before and after the introduction of the appointment system. In the course of the experiment, interviews were conducted with focus-

group participants, staff members, and patients. The findings revealed that acute medically unwell patients who had made previous 

appointments had shorter waiting times in comparison to those who did not have appointments. Furthermore, it has been said that the 

appointment system [21] does not provide any advantages for patients who do not need a consultation with the doctor or who are on a regular 

and recurring prescription regimen. Subsequently, it was discerned that the block appointment method confers reduced waiting times only 

for patients experiencing acute illness, while failing to provide the same benefit for other individuals. 

 

3.2 Appointment Delay 

 

Previous study has shown a clear and direct correlation between the delay of appointments and subsequent cancellations of these 

appointments. Appointment delay refers to the duration that starts when a person makes a request for an appointment and concludes upon 

their consultation with a healthcare professional. Increased appointment delays result in a higher number of appointments. The topic of 

cancellations will be discussed. In order to mitigate the occurrence of appointment cancellations or no-shows, it is advisable to minimize 

the temporal interval between the initial appointment request and the scheduled doctor's check-up or session. The act of reducing this 

disparity is often referred to as open access (OA) or advance access policy, which has since gained significant traction and become an 

integral component of current research endeavors. The researchers encountered both favorable and unfavorable outcomes throughout their 

experimental investigations. Certain practitioners expressed support for the implementation of OA and provided strong endorsements for its 

adoption. Conversely, other practitioners held opposing views and expressed their disagreement with the implementation of OA. 

 

3.3 Managing Patients’ Appointment System 

 

The health care institution uses a patient appointment management system to effectively oversee and reduce patient waiting times. Certain 

healthcare clinics use these types of software, while others do not. Medical clinics that use such apps often experience reduced waiting times 

in comparison to medical clinics that do not employ any appointment application. Patients who are had to wait for more than an hour for 

their scheduled medical check-up have feelings of humiliation and see the situation as unjust. The assessment of a medical facility's quality 

may be determined by patients by their evaluation of the duration of waiting time they are required to endure. Hence, it has become 

imperative to take into account elements such as "timesaving" and "minimization of idle time" during the development of a patient 

appointment system. According to Klassen (2002), the scheduling of doctor's time and patient appointments is expected to be based on the 

severity of the case and the patient's needs. There has been a growing impetus to acknowledge the need for improved care services of higher 

quality. The emergence of online appointment systems has become a significant outcome in the field of healthcare services, due to the 

progress in information technology and the critical nature of medical treatment. These systems have shown themselves to be effective and 

timely in delivering healthcare services efficiently. In the past, appointment requests were often made using phone calls, emails, or faxes. 

However, with the progress of technology and the internet, there has been a shift towards utilizing dedicated online appointment systems 

for this purpose. 

 

3.4 Waiting for Registration 

  
Before seeking medical attention, individuals visiting a clinic or hospital are required to complete the registration process at a designated 

counter. The primary objective of this phase is to establish a queue for consultations, whereby individuals patiently await their time. This is 

the underlying cause for the extensive waiting periods experienced by several individuals prior to their registration at the reception desk and 

subsequent consultation with the physician. To minimize user waiting time, it is essential that the registration process be efficient and user-

friendly. The results of a study conducted in 2017 indicate that the presence of a single employee responsible for both registration and 

appointment distribution is the primary factor contributing to the occurrence of long queues at the registration counter (BA, A. 2017). 

Insufficient staffing is an additional well-established factor contributing to prolonged waiting periods in healthcare facilities, including 

hospitals and medical clinics. Utilizing an online booking system is considered the most optimal approach for addressing this issue. This 

approach has the potential to provide cost savings by reducing the need for a larger workforce at the registration desk, while concurrently 

mitigating patient wait times. 
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4. Existing System 
 

In India, there exists a significant prevalence of privately-owned medical clinics and hospitals. Physicians operate independent medical 

practices whereby they provide consultations to patients throughout flexible hours, including evenings and many other times, depending 

upon their own schedules. Certain entities have widespread popularity and recognition, whereas others possess a more limited degree of 

familiarity among individuals. This circumstance presents a formidable obstacle for novice professionals, as their limited recognition among 

individuals persists while possessing a commendable scholarly foundation. On the contrary, patients have challenges when it comes to 

locating and selecting a physician in proximity. Unscheduled appointments, extended waiting times, and reliance on physical medical 

records are prevalent challenges encountered by individuals seeking healthcare services in India. 

 

5. Proposed Work  

 
In the research paper titled "Smart Web Based Medical Appointment and Database Management System," the author has tried to address 

the issues associated with the current healthcare system in India. The aim of my endeavor was to provide a platform that facilitates the 

convergence of both healthcare professionals and those seeking medical treatment. In this application, individuals who are either new to 

the field or have been employed for an extended period could register themselves. In this manner, individuals are given the opportunity to 

familiarize themselves with and make informed decisions on the selection of a preferred healthcare practitioner. This programme enables 

users to gain knowledge and access the professional profiles of all registered doctors across several specializations [23]. The doctor's 

profile has details pertaining to their professional experience, licensure, educational history, clinic hours, working schedule, clinic 

accessibility, and patient testimonials as well. Individuals would have the capability to schedule appointments from the comfort of their 

own residences. The customer has the option to choose a physician near their location, or one who has more professional expertise or 

garners more favorable ratings from other patients. New individuals entering the profession may readily use the site and begin scheduling 

appointments without the need of costly advertising. When enrolling as a patient, individuals could provide comprehensive medical history 

to ensure the avoidance of any omissions. It is necessary to retain or transport one's medical records while attending a medical examination. 

Whenever a user schedules an appointment, the physician is able to conveniently get the patient's profile and make updates to their medical 

record. The practice of scheduling appointments for patients has been in existence for a considerable period. The primary purpose of 

developing the appointment system was to reduce the amount of idle time experienced by physicians, since it was believed that the time 

of doctors had more value than the waiting time of patients. However, it was subsequently recognized that the significance of reducing the 

duration of patient waiting is equivalent to that of the physician's time. In the current development of an appointment system, equal weight 

is placed on both the idle time of doctors and the waiting time of patients [25]. The scheduling of patients encompasses several objectives, 

such as enhancing the provision of high-quality healthcare services, minimizing the idle time of physicians and nurses, and minimizing 

patient waiting times. The objective of this project is to develop a Smart Web-Based Medical Appointment and Database Management 

System. Understanding the functioning of this programme and being knowledgeable about the technologies used in its implementation are 

crucial for the user. To enhance comprehension, a comprehensive depiction of the system is provided by outlining each phase in meticulous 

detail. 

 

5.1 Html/Html5 

 

HTML, an acronym for Hypertext Markup Language, is a standard markup language used for creating and structuring web pages. This 

programming language is used in the development of web pages. In addition to facilitating the creation of interactive and responsive sites, 

this programming language also provides support for several other languages such as CSS, PHP, JavaScript, among others. The HTML5, 

as seen in Figure 1, may be regarded as a revised iteration of the HTML standard [26]. The platform provides support for novel 

functionalities, additional attributes, newly introduced HTML elements, comprehensive CSS3 compatibility, video, and audio capabilities, 

as well as 2D/3D graphics. These features assist both users and web developers in the seamless creation and integration of innovative 

aspects into websites. 

 

 
                                                      Figure 1: The structure of the Html/Html5 
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5.2 PHP 

 

PHP is a prevalent server-side programming language that is often used in the development of dynamic web sites. The resource is readily 

available in several iterations at no cost. This software application has the capability to operate on several operating systems, including 

macOS, Windows, and UNIX, as well as diverse platforms. Due to its nature as a scripting language, the programme code is executed after 

the program's execution. PHP may also be used in the development of desktop apps. One of the rationales for selecting PHP as the 

programming language for our project is from its compatibility with MySQL, which has been designated as the preferred database 

management system for our project. The PHP programming language facilitates the seamless integration of pictures and PDF files into 

HTML sites. Figure 2 illustrates the operational processes of the web server. 

 

 
Figure 2: Demonstrating how the Web Server Operates using PHP 

 

5.3 MySql 

 

MySql is an open-source database system that facilitates the cost-effective deployment of dependable, high-performance, and scalable web-

based and embedded database applications. The system in question may be classified as a relational database management system (RDBMS). 

The programme exhibits exceptional performance and has the capability to scale effectively in order to accommodate the requirements of 

both users and data [27]. MySql is implemented using the programming languages C and C++, so ensuring compatibility with a wide range 

of operating systems that are prevalent globally. To effectively handle this kind of data, it is necessary to use a database management system, 

such as MySQL, which facilitates the retrieval of data and enables various operations such as data addition, deletion, and modification. 

Given that MySQL is classified as a relational database management system (RDBMS), it adheres to the practice of storing data in separate 

tables rather than consolidating it under a singular repository. The process of storing and organizing data into tables enhances the efficiency 

of accessing, retrieving, and manipulating data, hence improving the speed and flexibility of data management. 

 

5.4 Web Server 

 
The primary function of a web server is to provide communication between the client-side and server-side components of a web application. 

This is achieved via the storage, processing, and delivery of web pages to the client-side. Typically, the process of communication between 

a web browser and a server starts with the web browser submitting an HTTP request for a particular resource. Subsequently, the server 

responds by providing the requested resource's content. The Apache HTTP server was selected for this project, and it is hosted on the WAMP 

service. The Apache HTTP server is widely used as web server software in several project endeavors. 

 

5.5 The Proposed System Architecture 

 
The system architecture of this system is partitioned into two distinct components. The two components may be distinguished as the client 

side and the server side. The client-side refers to the user interface, while the server-side encompasses the integration of web pages developed 

using PHP and the MySQL database. PHP pages include SQL queries that facilitate access to databases. Figure 3 illustrates the architectural 

design of the system, while the specific details on the technologies used in this application are provided. 

 
                                                   Figure 3: Proposed System Architecture 
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In India, we are now in the process of creating a web-based appointment system that allows individuals to schedule appointments online 

and maintain an electronic medical record. Individuals could register electronically, use a web browser to locate healthcare providers in 

close proximity, and schedule appointments from the comfort of their own residences. There are two distinct categories of players using this 

system: the user actor, also referred to as the patient, who could register inside the system, search for doctors, and schedule appointments. 

The administrative actor, namely a doctor or physician, is able to access the system by using a unique login and password. They have the 

capability to accept appointment requests from patients and then update the patient's medical record after each visit.  

 
5.5.1 Use Cases 

 

To elucidate the enhanced perspective and operational capabilities of the system, the use of use case diagrams has been selected. The use of 

a use case diagram has significance in documenting the system's requirements and specifying its functionality. Use case diagrams provide a 

more comprehensive representation of the manner in which the user interacts with the system shown in figure 4. 

 

 
Figure 4: Proposed System Use Case Diagram 

5.5.2 Class Diagram 

 
The "patient" class encompasses many attributes, including id, name, age, and address, which represent the information of all the registered 

patients shown in figure 5. The user class encompasses several methods that are executed by individuals, including but not limited to 

retrieving appointments, viewing and creating personal medical records. Similarly, the class "doctor" encompasses the parameters id, name, 

department, and address, which together store the necessary information of people who are enrolled as doctors inside the system. The 

methods include accepting or rejecting an appointment, conducting patient examinations, and accessing the medical records of any patient 

[28]. The aforementioned techniques include the many functions that are executed by users who have been registered as doctors inside the 

system. The "appointment" class has the parameters of date and time, which provide the specified time and day for the patient user's 

appointment with the doctor. The class "Department" has the attributes "id" and "name", as well as the methods "addDoctor" and 

"deleteDoctor" for managing doctors, and the methods "addDepartment" and "deleteDepartment" for managing departments. All medical 

practitioners are required to be affiliated with a certain department category. The "report" class encompasses several approaches, such as 

writing reports or prescribing medication. The class "admin" ultimately encompasses the attributes of id and name, as well as the methods 

associated with managing users. 

 
Figure 5: Proposed System Class Diagram 
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5.5.3      ER Diagram 

 

In the shown diagram, the doctor, patient, appointment, admin, and other entities are distinct from one another. An entity may include several 

forms, including people, animals, plants, events, or corporations. Entity sets are formed by grouping entities that have common properties. 

These entities exhibit interconnections that give rise to a relationship as seen in Figure 6. The connections in question may be classified as 

"one to one," "one to many," or "many to many" [29]. An example of a "one to many" connection may be seen between a doctor and a 

department, whereby a single department may have several physicians associated with it, yet each doctor is exclusively affiliated with a 

single department. 

 

 
Figure 6: Proposed System ER Diagram 

 

6. Outcome  
 

A straightforward and intuitive interface has been developed. This interface facilitates user login and appointment booking, enables 

physicians to review and manage appointment requests, and provides administrative personnel the authority to accept or reject such requests. 

The list of distinguished medical professionals specializing in a certain area of medicine may be seen at the following source [30]. The 

system has a homepage that allows the patient, doctor, and administrator to access their respective accounts by selecting the appropriate 

tabs, as seen in figure 7. 

 

 
Figure 7: Home’ Page of Proposed System  

 

The inclusion of the 'About Us' page, as seen in figure 8, provides an opportunity to get more insights into the hospital's level of quality and 

the range of services it offers. 
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Figure 8: About Us of Proposed System  

 

The present module facilitates the creation of patient accounts, the scheduling of appointments with healthcare professionals, and access to 

their appointment records. On the homepage, the registration screen prompts patients to provide their First Name, Last Name, Email ID, 

Contact Number, Password, and pick their gender using radio buttons, as seen in figure 9. 

 

 
Figure 9: Patient Module of Proposed System  

 

The administrator has the capability to access and see comprehensive information on appointments, which includes the specific specifics of 

patients' appointments with their corresponding physicians. The data shown in Figure 10 encompasses the patients' First Name, Last Name, 

Email, and Contact Number, as well as the doctor's name, Appointment Date, Time, and Consultancy Fees. 

 

 
Figure 10: View the Appointment lists of Proposed System  

 

7. Conclusion  
 

The implementation of a web-based system has the potential to optimize time management for patients and bridge the geographical divide 

between physicians and patients, resulting in expedited and comprehensive medical services.  The use of online terminals facilitates the 

exchange of essential information between medical professionals and those seeking healthcare services, hence enhancing the quality of 

their contact. Typically, the development of any system involves three fundamental stages: planning, design, and the testing phase. Once 

the fundamental criteria for the system had been established, it became imperative to choose the appropriate technologies to use in its 

construction. To accomplish this objective, I sought assistance from online resources and conducted a thorough examination of pre-existing 
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web apps with comparable functionalities. The use of use case diagrams, class diagrams, and entity-relationship diagrams serves to enhance 

the elucidation of the system and its operational dynamics. The primary objective of creating a use case diagram is to provide a 

comprehensive representation of the system's functionality and to document the specific needs of each user in a clear and concise manner. 

A class diagram was created in order to elucidate the interconnections and functionalities of various entities. Consequently, not only do 

customers experience time savings, but the overall efficiency of the appointment booking process is enhanced. The use of this programme 

enables the physician to effectively manage and monitor their individualized timetable. The registration and appointment process of a 

hospital may be efficiently administered and supervised, enabling straightforward monitoring of patient flow to healthcare providers. The 

administrator assumes responsibility for overseeing both the doctors and the patients, so providing a seamless experience for all parties 

involved. In contemporary society, this particular convenience serves to mitigate feelings of fatigue and annoyance. The use of health apps 

facilitating doctor-patient communication is seeing an upward trend in India. The government should promote the use of applications that 

facilitate individuals in maintaining their well-being. 

 

8. Future Works 
 

The web-based system is inherently dynamic and subject to constant development. The phenomenon exhibits gradual progress over time, 

resulting in enhanced accessibility and convenience for individuals. This online application has the potential to be a groundbreaking tool 

that might enhance the rapport and connection between healthcare providers and their patients. It is believed that there is potential for 

further advancement of this technology in the future. The next updates will include enhanced functionality and an upgraded user interface. 

The current iteration of our system exhibits a user-friendly interface. However, we are committed to further enhancing the user-friendliness 

of our system in future iterations. 
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