MEDITRACK: A GUI-BASED CLINIC APPOINTMENT AND PATIENT RECORD MANAGEMENT SYSTEM
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[bookmark: ABSTRACT]ABSTRACT
Manual management of clinic appointments and patient records can cause delays, misplaced files, duplicate entries, inaccurate information, and difficulty in retrieving patient data. To address these problems, this study developed MediTrack, a GUI-based Clinic Appointment and Patient Record Management System designed to help clinic staff manage patient information and appointment records in a faster, more organized, and more reliable manner. The system was developed using Python as the main programming language, Tkinter for the graphical user interface, MySQL for permanent database storage, and OpenPyXL for automatic Excel backup. MediTrack includes important features such as secure login, adding patient records, viewing records, searching patient information, updating appointment status, deleting records, clearing input fields, and safely exiting the system. It also applies input validation to prevent common errors, such as blank fields, duplicate patient IDs, invalid names, incorrect age input, and contact numbers that do not contain exactly eleven digits. Patient data are stored in a MySQL database while a duplicate copy is automatically saved in an Excel file for backup and reporting purposes. The results of system testing showed that MediTrack successfully performed its intended functions and prevented invalid information from being saved. Overall, MediTrack provides a practical, user-friendly, and efficient solution for improving clinic appointment scheduling and patient record management.
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[bookmark: INTRODUCTION]INTRODUCTION

[bookmark: Background of the Study]Background of the Study

Medical clinics handle different types of patient information every day, including patient names, ages, contact numbers, symptoms, assigned doctors, appointment dates, and appointment status. In many clinics, these records are still managed manually using paper forms, logbooks, or separate files. Although manual recording may be useful for small-scale record keeping, it can become difficult to manage as the number of patients increases.

Manual clinic record management often leads to problems such as lost documents, unreadable handwriting, duplicate entries, slow record retrieval, and inaccurate patient information. Clinic staff may also find it difficult to update appointment status, monitor patient schedules, and organize records efficiently. These problems can affect the quality of service provided to patients because staff may spend more time searching for records instead of assisting patients.

With the advancement of technology, computerized systems have become helpful tools in improving healthcare-related record management. A computerized clinic system can store patient records in a database, retrieve information quickly, reduce paperwork, and improve the accuracy of data handling. Through a graphical user interface, clinic staff

can interact with the system using buttons, forms, tables, and input fields, making the system easier to operate compared to manual record keeping or command-based programs.

This study focuses on the development of MediTrack: A GUI-Based Clinic Appointment and Patient Record Management System with MySQL Storage and Excel Backup. The system was designed to help clinic staff manage patient records and appointments through a desktop-based application. It allows users to add new patient records, view existing records, search patient information, update appointment status, delete records, clear input fields, and exit the system safely.

MediTrack uses MySQL as its database management system to store patient records permanently. This allows records to remain saved even after the program is closed. The system also uses OpenPyXL to automatically create an Excel backup of patient records, providing an additional copy for reporting and data safety. Furthermore, input validation is included to prevent errors such as blank fields, duplicate patient IDs, invalid names, incorrect age entries, and invalid contact numbers.

Overall, MediTrack was developed to provide a more organized, accurate, and efficient method of managing clinic appointments and patient records. It helps reduce manual work, improve data reliability, and support faster clinic transactions through the use of Python, Tkinter, MySQL, and Excel backup integration.

[bookmark: Statement of the Problem]Statement of the Problem
This study aims to develop MediTrack, a GUI-based Clinic Appointment and Patient Record Management System that can efficiently manage and organize patient records and appointment information.

Specifically, this study seeks to answer the following questions:

1. How can MediTrack automate the process of patient appointment and record management?
2. How can the system efficiently save and retrieve patient records using a MySQL database?
3. How can the system reduce human errors commonly found in manual clinic logbooks?
4. How can a graphical user interface improve user interaction and usability for clinic staff?
5. How can Excel backup support record safety and reporting in the system?

[bookmark: Objectives of the Study General Objectiv]Objectives of the Study General Objective
The general objective of this study is to develop MediTrack, a GUI-based Clinic Appointment and Patient Record Management System using Python, Tkinter, MySQL, and Excel backup to help clinic staff manage patient records and appointments efficiently.

[bookmark: Specific Objectives]Specific Objectives
Specifically, this study aims to:

1. Design the system flow using a flowchart and structured process.
2. Develop the system backend using Python programming language.
3. Create a user-friendly graphical user interface using Tkinter.
4. Integrate MySQL database for permanent and organized storage of patient records.
5. Implement automatic Excel backup using OpenPyXL for reporting and data duplication.
6. Provide essential clinic record management functions such as add, view, search, update status, delete, clear fields, and exit system.
7. Apply input validation to prevent incomplete, duplicate, and invalid patient records.
8. Test the functionality of the system to ensure that it performs according to its intended purpose.

[bookmark: Significance of the Study]Significance of the Study

This study is significant because it provides a computerized solution for improving clinic appointment and patient record management. MediTrack can help reduce paperwork, improve accuracy, and make patient records easier to organize, retrieve, and update.
Clinic Staff. The system can help clinic staff manage patient records faster and more systematically. Through the graphical interface, staff can easily add, view, search, update, and delete patient information without relying on manual logbooks.

Clinics. The system can help clinics improve productivity and efficiency by reducing manual work and minimizing errors in patient record handling. It also supports better appointment monitoring through organized status updates such as Scheduled, Checked-in, and Completed.
Patients. Patients may benefit from faster and more organized clinic services. Since records can be retrieved quickly and accurately, clinic staff can provide better assistance and reduce delays during appointment processing.
Students and Developers. This study can serve as a reference for students and future developers who want to create similar systems using Python, Tkinter, MySQL, and Excel integration. It demonstrates the practical application of object-oriented programming, database management, graphical user interface design, input validation, and system testing.

[bookmark: Scope and Limitations]Scope and Limitations
This study focuses on the development of MediTrack, a desktop-based Clinic Appointment and Patient Record Management System using Python, Tkinter, MySQL, and OpenPyXL. The system includes basic clinic management functions such as adding patient records, viewing records, searching patient information, updating appointment status, deleting records, clearing input fields, and exiting the system. It also includes login, input validation, MySQL database storage, and automatic Excel backup.

The system handles patient information such as patient ID, name, age, contact number, symptoms, assigned doctor, appointment date, and appointment status. It supports basic CRUD operations, including creating, reading, updating, and deleting patient records.
· Create - Insert the information of a new patient data to the database. Only accurate and complete information should be kept.
· Read - Displays patient information in a structured table, allowing consistent and reliable access to records.
· Update - Allows you to change the status or details of the patient so the database always has the latest information.
· Delete - Safely removes data, to keep the system accurate and to avoid build-up of outdated records.
However, the system is limited to local desktop use only. The database runs on one computer and does not yet support online access, cloud storage, multi-user network access, SMS reminders, advanced user roles, or automatic report printing. The system is also mainly developed for academic and learning purposes. Future improvements may include separate account levels for doctors and receptionists, network connectivity, patient notification features, responsive interface design, and printable medical reports.

[bookmark: REVIEW OF RELEVANT THEORY, STUDIES, AND ]REVIEW OF RELEVANT THEORY, STUDIES, AND LITERATURE
This chapter presents the relevant theories, studies, and literature that support the development of MediTrack: A GUI-Based Clinic Appointment and Patient Record Management System with MySQL Storage and Excel Backup. It discusses concepts related to electronic medical records, medical database systems, clinic appointment management, graphical user interface design, database management, Python programming, object-oriented programming, input validation, and Excel backup. These concepts provide the foundation for understanding the importance of developing a computerized system for managing patient records and clinic appointments.

[bookmark: Electronic Medical Records and Digital C]Electronic Medical Records and Digital Clinic Systems

As information technology continues to improve, healthcare institutions are gradually shifting from manual record-keeping to electronic medical records. Electronic medical records, or EMRs, are digital versions of patient information that allow healthcare workers to store, update, retrieve, and manage medical data more efficiently. In clinic settings, EMRs help reduce paper-based work and improve the organization of patient information.

Manual clinic records are often prone to errors, misplaced files, unreadable handwriting, duplicated entries, and delayed record retrieval. These problems can affect the quality of service given to patients because clinic staff may spend more time looking for files instead of assisting patients. According to the uploaded research journal, manual appointment and patient record systems can result in confusion, inefficiency, missing medical histories, double booking, overlapping appointments, and longer waiting times.

The use of computerized clinic systems helps address these problems by allowing patient records to be stored and retrieved digitally. In MediTrack, patient information such as patient ID, name, age, contact number, symptoms, assigned doctor, appointment date, and appointment status can be saved in a structured database. This improves the accuracy, speed, and organization of clinic record management.

[bookmark: Medical Database Systems]Medical Database Systems

A medical database system is a structured digital storage system used to manage patient health information. It allows medical and administrative staff to store patient records in organized tables and retrieve information whenever needed. Unlike manual records, a database system can keep data more secure, searchable, and permanent.

The uploaded Group 3 research journal explains that a Medical Database System provides a structured way of storing digital patient health information and helps healthcare providers access the information they need conveniently. It also states that medical database systems can improve the quality of patient care while reducing operational costs in the healthcare system.

In MediTrack, MySQL is used as the main database management system. MySQL stores patient data permanently so that records remain available even after the program is closed. This is important because clinic information must not be lost when the application stops running. Through MySQL, the system can create, read, update, and delete patient records efficiently.

[bookmark: Clinic Appointment Management]Clinic Appointment Management
Clinic appointment management refers to the process of organizing patient schedules, monitoring appointment dates, assigning doctors, and updating the status of patient visits. In manual systems, appointment management is usually done through logbooks, printed forms, or handwritten notes. These methods may lead to problems such as overlapping schedules, missed appointments, and difficulty in tracking patient status.

A computerized appointment system helps clinic staff manage schedules more effectively. It can organize patient appointments in one platform and allow staff to update appointment status, such as Scheduled, Checked-in, or Completed. In MediTrack, the Update Record Status feature allows clinic staff to change the current status of a patient’s appointment directly from the dashboard. This helps the clinic monitor patient flow more clearly and efficiently.

Appointment management is important because it affects both clinic productivity and patient experience. When appointments are organized properly, clinic staff can serve patients faster and reduce waiting time. Patients also benefit because their records can be retrieved quickly and their appointment status can be monitored more accurately.

[bookmark: Graphical User Interface in Clinic Syste]Graphical User Interface in Clinic Systems

A graphical user interface, or GUI, allows users to interact with a computer system through visual elements such as windows, buttons, text boxes, tables, labels, and menus. GUI-based systems are easier to use than command-line systems because users do not need to memorize text commands. Instead, they can click buttons and fill out forms.

In MediTrack, the GUI was developed using Tkinter. The main dashboard contains input fields for patient details, buttons for system functions, and a table for displaying stored records. The uploaded final research journal shows that the main GUI dashboard is the primary window where patient management tools, input forms, and data tables are located.

The GUI improves usability because clinic staff can manage records through a simple and organized screen. They can add records, view patient data, search information, update status, delete records, clear fields, and log out without using complex commands. This makes the system more user-friendly, especially for users who are not highly technical.

[bookmark: Python Programming in System Development]Python Programming in System Development

Python is a high-level programming language commonly used in system development because it is simple, readable, and flexible. It supports desktop application development, database connectivity, data processing, and automation. Python is also useful for academic projects because beginners can understand its syntax more easily compared to other programming languages.

In MediTrack, Python was used as the main programming language. It handles the system logic, user input, validation, database connection, record processing, and Excel backup. The uploaded Research Journal #3 states that Python was used because it is easy to read and write, and it allows the program to connect to a MySQL database to save patient records permanently.

Python also supports the use of libraries such as Tkinter, MySQL connector, Pillow, and OpenPyXL. Tkinter is used for the graphical user interface, MySQL connector is used for database communication, Pillow is used for image processing, and OpenPyXL is used for Excel file creation and backup. These tools help make MediTrack more functional and organized.

[bookmark: Object-Oriented Programming Concepts]Object-Oriented Programming Concepts
Object-Oriented Programming, or OOP, is a programming approach that organizes code using objects, classes, functions, and reusable components. Since MediTrack was developed under an Object-Oriented Programming course, the project applies programming concepts such as functions, loops, and conditional statements.

Functions help divide the program into smaller and more organized parts. For example, functions can be used for adding patient records, searching records, updating appointment status, deleting data, clearing fields, and connecting to the database. This makes the system easier to understand and maintain.

Loops allow the program to continue running until the user chooses to exit. Conditional statements allow the system to make decisions, such as checking whether a field is empty, whether the patient ID already exists, or whether the contact number contains exactly eleven digits. The uploaded Research Journal #3 explains that the system uses functions, loops, and conditional statements to process user input and produce output.

These OOP concepts support the development of MediTrack by making the code more organized, reusable, and easier to debug.

[bookmark: Database Management Using MySQL]Database Management Using MySQL

Database management is an important part of any patient record system. A database allows information to be stored in an organized and permanent way. Without a database, data may only exist temporarily while the program is running and may be lost once the system is closed.

The uploaded Research Journal #4 explains that MySQL was used to store and manage all patient information. It also explains that databases are important because they save data permanently, keep information organized, protect private data, and allow users to find records quickly.
The database table used in the system is named patients. It contains the following fields: patient ID, name, age, contact, symptoms, doctor, appointment date, and status. These fields allow the system to store patient information in

a structured format. Through MySQL, MediTrack can add new patient records, display stored records, update appointment status, delete records, and search patient information.

Python connects to MySQL using a connector. The connection process includes providing the database address, username, password, and database name. The system uses a cursor to send SQL commands, commits changes to save data permanently, and closes the connection after completing a task. This process ensures that patient records are properly saved and managed.

[bookmark: CRUD Operations in Patient Record Manage]CRUD Operations in Patient Record Management
CRUD stands for Create, Read, Update, and Delete. These are the basic operations used in most record management systems. In MediTrack, CRUD operations allow clinic staff to manage patient records efficiently.

Create refers to adding new patient records into the database. This function is used when a new patient visits the clinic or needs to be scheduled for an appointment. Read refers to viewing or searching patient records from the database.
This allows clinic staff to retrieve patient information quickly. Update refers to modifying patient information or changing the appointment status. Delete refers to removing records that are no longer needed or were entered incorrectly.
The uploaded final research journal explains that the system supports CRUD operations to ensure reliable data management. It also describes the functions for adding, viewing, updating, and deleting patient records.

CRUD operations make MediTrack useful because they allow users to manage the complete life cycle of a patient record, from creation to updating and removal.

[bookmark: Input Validation and Error Prevention]Input Validation and Error Prevention
Input validation is the process of checking user input before saving it into the system. It prevents incorrect, incomplete, or invalid data from being stored in the database. This is important in clinic systems because patient records must be accurate and reliable.

MediTrack includes input validation to prevent common errors. The system checks for blank fields, duplicate patient IDs, numbers in the name field, invalid age input, and contact numbers that are shorter or longer than eleven digits. The uploaded final research journal shows that these validation tests were conducted and all were marked as PASS.
Input validation improves the quality of data stored in the system. For example, requiring the contact number to contain exactly eleven digits helps ensure that the phone number is complete. Preventing duplicate patient IDs helps avoid confusion between patient records. Blocking numbers in the name field helps maintain proper formatting of patient information.

Through validation, MediTrack reduces human errors commonly found in manual logbooks and improves the accuracy of patient record management.

[bookmark: Excel Backup and Reporting]Excel Backup and Reporting
Excel backup is an additional feature that allows the system to save a duplicate copy of patient records into a spreadsheet file. This is useful for reporting, record review, and backup purposes. If there is a problem with the database, the Excel file can serve as an extra copy of the saved patient records.
MediTrack uses OpenPyXL to automatically append patient records into an Excel spreadsheet. The uploaded final journal states that the system automatically duplicates and saves every new patient entry into an Excel spreadsheet, giving the clinic an easier way to view reports and keep a backup of records.

This feature improves data safety because records are stored in both the MySQL database and an Excel file. It also supports easier reporting because spreadsheet files can be opened, reviewed, printed, or shared when needed.

[bookmark: Related Systems]Related Systems

Several existing systems are related to MediTrack. Examples include electronic medical record systems, clinic management systems, appointment scheduling systems, and hospital information systems. These systems help healthcare providers manage patient information, appointments, medical history, and clinic workflows.
The uploaded Research Journal #1 mentioned systems such as Clinicea and CureMD EHR as examples of modern healthcare systems that support secure, standardized, and shareable patient records. These systems show how digital healthcare platforms can improve record safety, reduce physical file loss, and make clinic operations more efficient.

Compared with larger professional healthcare systems, MediTrack focuses on basic clinic record and appointment management. It is designed for academic and learning purposes, but it applies important concepts found in real healthcare systems, such as database storage, user login, patient record management, appointment monitoring, data validation, and backup.

[bookmark: Synthesis of Reviewed Theory, Studies, a]Synthesis of Reviewed Theory, Studies, and Literature
The reviewed theories, studies, and literature show that computerized systems are important in improving clinic operations and patient record management. Manual systems can cause delays, lost files, duplicate entries, and inaccurate records. Electronic medical records and medical database systems help solve these problems by storing patient information digitally and making records easier to retrieve.

The literature also supports the use of Python, Tkinter, MySQL, and OpenPyXL in system development. Python provides the main programming logic, Tkinter supports the graphical user interface, MySQL provides permanent database storage, and OpenPyXL supports Excel backup. These tools work together to make MediTrack functional, organized, and user-friendly.

Overall, the reviewed materials support the development of MediTrack as a practical solution for managing clinic appointments and patient records. The system improves record accuracy, reduces manual work, prevents common input errors, and provides safer storage through both MySQL and Excel backup.

[bookmark: Conceptual Framework]Conceptual Framework

The conceptual framework of this study follows the Input-Process-Output model.

The input includes patient information such as patient ID, name, age, contact number, symptoms, assigned doctor, appointment date, and appointment status. These data are entered by the user through the graphical user interface.

The process includes user login, input validation, database connection, record creation, record viewing, searching, appointment status updating, record deletion, field clearing, and Excel backup. The system checks whether the entered data are valid before saving them into the MySQL database and Excel file.
The output includes organized patient records, updated appointment status, search results, deleted or cleared records, database-stored patient information, and Excel backup files. These outputs help clinic staff manage patient information and appointments more efficiently.

Through this framework, MediTrack transforms raw patient information into organized, accurate, and accessible clinic records.

[bookmark: METHODOLOGY]METHODOLOGY
This chapter presents the research design, system development process, system design, database design, tools and technologies used, system features, testing procedure, and evaluation method used in the development of MediTrack: A GUI-Based Clinic Appointment and Patient Record Management System with MySQL Storage and Excel Backup. It explains how the system was planned, designed, developed, tested, and implemented to provide a more organized and efficient way of managing clinic appointments and patient records.

[bookmark: Research Design]Research Design

This study used a system development approach. This design was appropriate because the main purpose of the study was to develop a functional desktop-based clinic management system that can record, organize, retrieve, update, delete, and back up patient information.

The system was developed to address common problems in manual clinic record management, such as misplaced records, duplicate patient entries, slow retrieval of patient information, inaccurate data entry, and difficulty in monitoring appointment status. Through the development of MediTrack, the researchers aimed to provide clinic staff with a computerized system that can improve the accuracy, speed, and organization of patient record handling.

MediTrack was developed using Python as the main programming language, Tkinter for the graphical user interface, MySQL for database storage, and OpenPyXL for automatic Excel backup. These tools were selected because they support desktop application development, data validation, database management, and spreadsheet generation.

[bookmark: System Development Process]System Development Process
The development of MediTrack followed several phases to ensure that the system would meet its intended purpose and function correctly.

[bookmark: Planning]Planning
During the planning stage, the researchers identified the problems commonly encountered in manual clinic appointment and patient record management. These problems include lost paper records, delayed searching of patient information, duplicate entries, and difficulty in updating appointment status.
The researchers also identified the needed system features, such as login, add record, view records, search patient, update appointment status, delete record, clear fields, logout, MySQL database storage, and Excel backup. These features were selected to make the system more useful and practical for basic clinic record management.

[bookmark: System Design]System Design

The system design stage involved creating the flow of the application and planning how users would interact with the system. A flowchart was used to show how the system works from start to finish. The system begins with a login or registration process before allowing the user to access the main dashboard.

After logging in, the user is directed to the dashboard, where the main functions of the system are available. These functions include adding a patient record, viewing saved records, searching for patient information, updating appointment status, deleting records, clearing input fields, and logging out of the system. After completing a task, the system returns to the main dashboard so the user can perform another action.

[bookmark: Development]Development
The development stage involved coding the system using Python. Tkinter was used to create the graphical interface, including labels, entry fields, buttons, dropdown menus, tables, and message boxes. The interface was designed to be simple and easy for clinic staff to use.

Python functions were created for each major task of the system. These include functions for logging in, adding patient records, displaying records, searching records, updating appointment status, deleting records, clearing fields, connecting to the database, and saving backup records to Excel.

The system also applied important programming concepts such as functions, loops, and conditional statements. Functions were used to organize the code into separate tasks. Conditional statements were used to check user inputs and determine what action should be performed. Validation checks were also included to prevent incorrect or incomplete data from being saved.

[bookmark: Database Integration]Database Integration

MySQL was integrated into the system to provide permanent storage for patient records. The system connects to the MySQL database using a Python connector. Once connected, the system can send SQL commands to insert, retrieve, update, and delete patient records.

The database allows patient information to remain saved even after the system is closed. This makes the system more reliable compared to temporary storage using only lists or dictionaries. MySQL also helps keep the records organized in rows and columns, making it easier to manage patient data.

[bookmark: Excel Backup Integration]Excel Backup Integration
OpenPyXL was used to create an automatic Excel backup feature. Every time a new patient record is saved, the system also appends the same information to an Excel spreadsheet. This provides an additional copy of the patient record for backup and reporting purposes.

The Excel backup helps improve data safety because the records are stored not only in the MySQL database but also in a spreadsheet file. This feature can also help clinic staff review or print records more easily when needed.

[bookmark: Testing and Debugging]Testing and Debugging
After development, the system was tested to check whether all features worked correctly. The researchers tested valid and invalid inputs to determine if the system could properly handle different situations.

Testing included checking blank inputs, duplicate patient IDs, numbers entered in the name field, invalid age input, and incorrect contact numbers. The system was also tested to confirm whether it could successfully add, view, search, update, delete, and back up patient records.
Errors found during testing were corrected through debugging. The researchers reviewed the code, fixed logical errors, improved validation, and ensured that the system worked properly with the MySQL database and Excel backup file.

[bookmark: Implementation]Implementation

After testing and debugging, MediTrack was implemented as a desktop-based clinic appointment and patient record management system. The final system allows clinic staff to manage patient records using a graphical interface and store the records in both MySQL and Excel.
The implemented system provides a faster, cleaner, and more organized alternative to manual paper-based clinic records.

[bookmark: System Design (1)]System Design
MediTrack starts with a login screen where the user must enter valid account credentials before accessing the system. This login process helps protect patient records from unauthorized access.

After successful login, the system opens the main dashboard. The dashboard contains the patient details form, action buttons, search bar, and patient record table. The patient details form allows the user to enter information such as patient ID, name, age, contact number, symptoms, assigned doctor, appointment date, and appointment status.

When the user clicks Add Record, the system checks whether the entered information is complete and valid. If the input contains errors, the system displays a warning message. If the information is valid, the record is saved to the MySQL database and backed up to an Excel file.

When the user clicks View Records, the system displays all saved patient records in a table. The user can also use the search function to locate a specific patient record.

When the user clicks Update Record Status, the system allows the user to change the appointment status of a selected patient, such as Scheduled, Checked-in, or Completed.

When the user clicks Delete Record, the system removes the selected patient record from the database after confirmation.

When the user clicks Clear Fields, the system clears all input boxes so the user can enter another patient record.

When the user clicks Logout or exits the system, the program closes safely while keeping all saved records stored in the database and Excel backup.
[image: ]
[bookmark: Figure 1. Flowchart of Clinic Appointmen]Figure 1. Flowchart of Clinic Appointment And Patient Record Management System

This flowchart maps out how your clinic program works from start to finish. It begins at the top, where the user to log in or create a new account before opening the database. Once you are logged in, you land on a central "Dashboard" that lets you choose between six different tasks: adding, editing, deleting, searching, updating patient reports, or exiting the system. Finally, all the long lines on the outside of the chart show that after the program finishes any task, it automatically loops right back to the main menu so the clinic worker can immediately start the next job.

[bookmark: Database Design]Database Design

The system uses MySQL as its database management system. The main table used in the system is the patients table. This table stores the patient information needed for clinic appointment and record management.

The table includes the following fields:

	Field Name
	Data Type
	Description

	patient_id
	VARCHAR
	A unique identification code for each patient.

	name
	VARCHAR
	The full name of the patient.

	age
	INT
	The age of the patient.

	contact
	VARCHAR
	The patient’s contact number.

	symptoms
	TEXT
	The symptoms or reason for the patient’s visit.

	doctor
	VARCHAR
	The assigned doctor for the patient.

	appointment_date
	VARCHAR
	The scheduled appointment date.

	status
	VARCHAR
	The current appointment status, such as Scheduled, Checked-in, or Completed.



This database structure allows the system to store patient records in an organized way. It also supports the major CRUD operations: creating new records, reading or viewing saved records, updating appointment status, and deleting unnecessary records.
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[bookmark: Figure 2. MySQL Database Table for Store]Figure 2. MySQL Database Table for Stored Patient Records

This figure shows the patients table in MySQL Workbench, where patient information is stored in the MediTrack system. The table includes important fields such as patient ID, name, age, contact number, symptoms, assigned doctor, appointment date, and appointment status. It confirms that patient records are successfully saved and retrieved from the database.

[bookmark: Tools and Technologies Used]Tools and Technologies Used

The following tools and technologies were used in the development of MediTrack:

Python was used as the main programming language. It handled the system logic, input validation, database connection, record processing, and Excel backup.

Tkinter was used to create the graphical user interface. It provided the buttons, text fields, labels, dropdown menus, tables, and message boxes used in the system.

MySQL Workbench was used for database management. It stored patient records permanently and allowed the system to retrieve, update, and delete records.

OpenPyXL was used for Excel backup. It allowed the system to automatically save patient records into an Excel spreadsheet.

Pillow Library was used for image processing and interface design support.

PyCharm IDE was used as the development environment for writing, editing, testing, and debugging the program code.

[bookmark: System Features]System Features
MediTrack includes the following features:

Login and Registration allows users to access the system through an account-based entry process.

Add Record allows clinic staff to save new patient information, including patient ID, name, age, contact number, symptoms, assigned doctor, appointment date, and status.

View Records displays all saved patient records in a structured table.

Search Patient allows users to find specific patient records quickly.

Update Record Status allows the user to change the appointment status of a selected patient.

Delete Record removes selected patient records from the database after confirmation.

Clear Fields clears all input fields to prepare the form for a new entry.

Excel Backup automatically saves a duplicate copy of patient records in an Excel spreadsheet.

Input Validation checks blank fields, duplicate patient IDs, invalid names, incorrect age input, and invalid contact numbers.

Exit or Logout allows the user to safely close or leave the system.

[bookmark: Testing Procedure]Testing Procedure
The system was tested using functional testing. Each major feature was tested to determine whether it produced the expected result. The researchers tested both valid and invalid inputs to ensure that the system could prevent common errors before saving records.

The following test conditions were used:

	Test Case
	Expected Result

	Blank input fields
	The system blocks saving and shows a warning message.

	Duplicate patient ID
	The system prevents the entry to avoid duplicate records.

	Numbers entered in the name field
	The system shows an error asking for letters only.

	Letters entered in the age field
	The system shows an error asking for a whole number.

	Contact number shorter or longer than 11 digits
	The system shows an error asking for exactly 11 digits.

	Add valid patient record
	The record is saved successfully in MySQL and Excel.

	View patient records
	The system displays all saved records in the table.

	Search patient record
	The system displays the matching patient record.

	Update appointment status
	The selected patient’s status is updated successfully.

	Delete patient record
	The selected record is removed from the database.

	Clear fields
	All input fields are cleared.

	Logout or exit system
	The system closes or returns safely without data loss.



The testing procedure helped confirm whether MediTrack could perform its intended functions and handle incorrect user inputs properly.

[bookmark: Evaluation of the System]Evaluation of the System
The system was evaluated based on functionality, accuracy, usability, reliability, and data management.

Functionality was evaluated by checking whether the system could successfully add, view, search, update, delete, clear, and back up patient records.
Accuracy was evaluated by checking whether the system prevented invalid information from being saved, such as blank fields, duplicate patient IDs, invalid names, incorrect age input, and invalid contact numbers.

Usability was evaluated based on the clarity and simplicity of the graphical user interface. The use of forms, buttons, tables, and message boxes made the system easier to operate.

Reliability was evaluated by checking whether the system consistently saved records in the MySQL database and Excel backup file.

Data management was evaluated by checking whether records were stored permanently, displayed properly, updated correctly, and deleted when needed.

[bookmark: Summary]Summary

The methodology of this study followed a system development process consisting of planning, system design, development, database integration, Excel backup integration, testing, debugging, and implementation. MediTrack was developed using Python, Tkinter, MySQL, OpenPyXL, Pillow, and PyCharm.

Through this methodology, the researchers were able to create a functional desktop-based clinic appointment and patient record management system. The system supports login, patient record management, appointment status updates, input validation, MySQL storage, and Excel backup. It demonstrates the practical application of object-oriented programming, graphical user interface development, database management, and system testing.

[bookmark: RESULTS AND DISCUSSION]RESULTS AND DISCUSSION
This chapter presents the results and discussion of the developed MediTrack: A GUI-Based Clinic Appointment and Patient Record Management System with MySQL Storage and Excel Backup. It discusses the system overview, completed system features, graphical user interface, testing results, and overall performance of the system. The results show how MediTrack was able to manage patient records and clinic appointments through Python, Tkinter, MySQL, and Excel backup integration.

[bookmark: System Overview]System Overview

MediTrack was developed as a desktop-based clinic appointment and patient record management system. The system was designed to help clinic staff manage patient information and appointment records in a faster, more organized, and more accurate way compared to manual paper-based record keeping.

The system uses Python as the main programming language, Tkinter for the graphical user interface, MySQL for database storage, and OpenPyXL for automatic Excel backup. Through these tools, the system provides a functional platform where clinic staff can add, view, search, update, delete, and back up patient records.
The system begins with a login or registration screen before allowing the user to access the main dashboard. After logging in, the user can manage patient records through the available buttons and input fields. The dashboard serves as the main working area where patient details are entered and where saved records are displayed in a table.

Overall, MediTrack provides an organized and user-friendly clinic management tool. It helps reduce manual work, prevents common encoding errors, and keeps patient information stored in both a MySQL database and an Excel backup file.

[bookmark: System Features and Results]System Features and Results
The developed MediTrack system includes several features that support clinic appointment and patient record management. Each feature was designed to improve the accuracy, speed, and organization of clinic data handling.

[bookmark: Login and Registration]Login and Registration

The login and registration feature provides an entry point for users before accessing the system dashboard. This feature helps protect patient records by allowing only registered users to enter the system.

The result showed that the login and registration feature successfully directed authorized users to the main dashboard. This adds a basic layer of security and helps prevent unauthorized access to patient records.

[bookmark: Add Record]Add Record

The Add Record feature allows the user to encode and save new patient information. The system accepts details such as patient ID, name, age, contact number, symptoms, assigned doctor, appointment date, and appointment status.

The result showed that the Add Record feature successfully saved valid patient information into the MySQL database. At the same time, the system automatically appended the saved information into an Excel file for backup. This means that every new patient entry is stored in two locations: the database and the spreadsheet backup.

The system also checked the user’s input before saving. If a required field was empty, if the patient ID already existed, if the name contained numbers, if the age was not a whole number, or if the contact number was not exactly eleven digits, the system displayed an error message and prevented the record from being saved.

[bookmark: View Records]View Records
The View Records feature displays all saved patient records in an on-screen table. This allows clinic staff to see patient information in an organized format without checking paper files or logbooks.

The result showed that the View Records feature successfully loaded stored patient records from the database and displayed them in clear columns. This made it easier for users to review patient information, check appointments, and monitor records.

[bookmark: Search Patient Record]Search Patient Record
The Search feature allows users to locate a specific patient record more quickly. Instead of manually scanning through all records, the user can search for patient information using the available search field.

The result showed that the system was able to retrieve matching patient records and display them in the table. This feature improves efficiency because clinic staff can find patient information faster.

[bookmark: Update Record Status]Update Record Status

The Update Record Status feature allows the user to change the current appointment status of a selected patient. Examples of appointment status include Scheduled, Checked-in, and Completed.

The result showed that the system successfully updated the appointment status of selected patient records. This feature helps clinic staff monitor patient progress and appointment flow more effectively.

[bookmark: Delete Record]Delete Record
The Delete Record feature allows users to remove selected patient records from the system. This is useful when a record is incorrect, duplicated, or no longer needed.

The result showed that the Delete Record feature successfully removed selected patient records from the database. Since deletion affects stored data, the system should be used carefully to avoid removing important patient information.

[bookmark: Clear Fields]Clear Fields
The Clear Fields feature empties all input boxes in the form. This allows the user to prepare the form for a new patient entry without manually deleting each field.

The result showed that the Clear Fields feature worked properly. It helped users save time and reduced the chance of accidentally mixing old and new patient information.

[bookmark: Excel Backup]Excel Backup
The Excel Backup feature automatically saves a duplicate copy of patient information into an Excel spreadsheet. This feature was made possible through OpenPyXL.
The result showed that the system successfully backed up newly added patient records into an Excel file. This provides additional data safety and makes it easier to view, print, or use patient records for reporting purposes.

[bookmark: Exit System]Exit System

The Exit System feature allows the user to close the program safely. The result showed that the system closed properly while keeping saved records stored in the MySQL database and Excel backup file.

[bookmark: System Interface]System Interface

The MediTrack system uses a graphical user interface developed with Tkinter. The interface includes a login screen, a main dashboard, input fields, action buttons, search functions, and a table for displaying records.

Main GUI Dashboard: The primary window where all patient management tools, input forms, and data tables are located.
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[bookmark: Figure 4.1. Main GUI Dashboard]Figure 4.1. Main GUI Dashboard

The Main GUI Dashboard serves as the primary window of the system. It contains the patient management tools, input forms, buttons, and data table. Through this dashboard, the user can add, view, search, update, delete, and clear patient records

Add Record: Automatically parses and tests raw input data fields, running execution scripts that write to active SQL tables and append rows to an Excel workbook.
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[bookmark: Figure 4.2. Add Record Interface]Figure 4.2. Add Record Interface
The Add Record interface allows users to encode new patient details. It includes input fields for patient ID, name, age, contact number, symptoms, doctor, appointment date, and status. Once the user submits valid data, the system saves the record into MySQL and automatically creates an Excel backup.
[image: ]View Records: Loads records into an interactive layout, complete with clear data columns.
[bookmark: Figure 4.3. View Records Interface]Figure 4.3. View Records Interface
The View Records interface displays all stored patient rows in a table. This helps clinic staff review patient records in a clear and organized format.

Update Record Status: Changes a patient's current appointment status (such as Scheduled, Checked-in, or completed) directly from the dashboard.
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[bookmark: Figure 4.4. Update Record Status Interfa]Figure 4.4. Update Record Status Interface

The Update Record Status interface allows the user to change the appointment status of a selected patient. This helps the clinic monitor whether a patient is scheduled, checked in, or completed

The graphical user interface improved the usability of the system because users can perform tasks through buttons, fields, and tables instead of using command-line instructions. This makes the system easier to understand and operate, especially for clinic staff who may not be familiar with programming commands.

[bookmark: System Testing Results]System Testing Results

The system was tested to determine whether its main functions worked correctly. Functional testing was conducted using both valid and invalid inputs. The purpose of the testing was to check if MediTrack could process correct information, block incorrect entries, save records to the database, and maintain accurate patient information.

	Test Case
	What Was Done
	Expected Result
	Actual Result
	Status

	
Blank Inputs
	Left a required text box empty
	The system should block saving and display a warning message.
	The system blocked saving and showed a warning message.
	
PASS

	Duplicate Patient ID
	Entered a patient ID that already exists
	The system should prevent duplicate patient records.
	The system blocked the entry to avoid duplicate errors.
	PASS

	Numbers in Name Field
	Entered numbers in the name field
	The system should reject the input and ask for letters only.
	The system showed an error asking for letters only.
	
PASS

	
Invalid Age Input
	Entered letters in the age field
	The system should reject the input and ask for a whole number.
	The system showed an error asking for a whole number.
	
PASS

	Invalid Contact Number
	Entered a contact number shorter or longer than 11 digits
	The system should reject the input and ask for exactly 11 digits.
	The system showed an error asking for exactly 11 digits.
	
PASS

	Add Valid Patient Record
	Entered complete and valid patient information
	The system should save the record in MySQL and Excel.
	The record was saved successfully in the database and backup file.
	
PASS

	View Patient Records
	Clicked the View Records function
	The system should display all saved records.
	The system displayed patient records in the table.
	PASS

	Search Patient Record
	Searched for an existing patient record
	The system should display the matching record.
	The matching record was shown in the table.
	PASS

	Update Appointment Status
	Selected a patient and changed the status
	The system should update the selected patient’s status.
	The appointment status was updated successfully.
	
PASS

	Delete Patient Record
	Selected a patient record and deleted it
	The system should remove the selected record.
	The selected record was deleted successfully.
	PASS

	Clear Fields
	Clicked the Clear Fields button
	All input fields should become empty.
	The input fields were cleared successfully.
	PASS

	Exit System
	Clicked the Exit button
	The system should close safely.
	The system closed properly without data loss.
	PASS



The testing results showed that MediTrack successfully performed its intended functions. The system was able to add, view, search, update, delete, clear, and save patient records. It also prevented invalid entries from being stored in the system.

[bookmark: Discussion of Findings]Discussion of Findings
The results show that MediTrack successfully addressed the problems commonly found in manual clinic record management. Manual recording can lead to lost records, duplicate entries, inaccurate information, and slow retrieval of patient files. Through MediTrack, patient records are stored digitally and can be accessed more efficiently.

The use of MySQL improved the reliability of the system because patient data are saved permanently in a structured database. This ensures that records remain available even after the program is closed. The Excel backup also provides additional safety because every new record is duplicated into a spreadsheet file.

The system also improved accuracy through input validation. By checking blank fields, duplicate IDs, invalid names, incorrect age input, and invalid contact numbers, the system prevents common user errors before they are saved. This helps maintain cleaner and more reliable clinic records.

The update status function also supports better appointment monitoring. Clinic staff can easily update whether a patient is scheduled, checked in, or completed. This makes patient flow easier to manage and reduces confusion during clinic operations.
The graphical user interface contributed to the system’s usability. Since users can interact with the system through buttons, input fields, and tables, the system is easier to operate than manual logbooks or command-line programs.

Overall, the findings show that MediTrack is functional, organized, and useful for basic clinic appointment and patient record management.

[bookmark: Strengths of the System]Strengths of the System
MediTrack has several strengths based on the results of development and testing. First, it provides a user-friendly dashboard for managing patient records. Second, it uses MySQL for permanent record storage. Third, it automatically creates an Excel backup for additional data safety. Fourth, it includes input validation that prevents invalid or incomplete records. Fifth, it supports basic clinic management functions such as add, view, search, update, delete, clear fields, and exit.

These strengths show that the system can help clinic staff work faster, reduce paperwork, and manage patient information more accurately.

[bookmark: Limitations Observed]Limitations Observed
Although MediTrack successfully performed its intended functions, some limitations were observed. The system is designed for local desktop use only, which means the database runs on one computer. It does not yet support online access, cloud storage, or multi-user network access.
The system also has limited update functionality because it mainly allows users to update appointment status rather than editing all patient details. In addition, it does not yet include advanced features such as SMS reminders, role-based accounts for doctors and receptionists, automatic report printing, or cloud backup.

These limitations show that the system is functional within its current scope but can still be improved in future versions.

[bookmark: Summary]Summary

The results showed that MediTrack successfully performed its major functions, including login, adding patient records, viewing records, searching patient information, updating appointment status, deleting records, clearing fields, saving data to MySQL, and creating Excel backups. The system also passed important validation tests, including blank inputs, duplicate patient IDs, invalid names, invalid age input, and incorrect contact numbers.

The discussion showed that the system improved the accuracy, organization, and efficiency of clinic record management. Through its graphical interface, database storage, and Excel backup feature, MediTrack provides a practical and reliable solution for managing clinic appointments and patient records within the scope of the study.

[bookmark: CONCLUSIONS AND RECOMMENDATIONS]CONCLUSIONS AND RECOMMENDATIONS

[bookmark: Conclusions]Conclusions

Based on the development, testing, and evaluation of MediTrack: A GUI-Based Clinic Appointment and Patient Record Management System with MySQL Storage and Excel Backup, the researchers concluded that the system successfully achieved its main objective of creating a desktop-based application that can help clinic staff manage patient records and appointments in a more organized, accurate, and efficient manner.

The system effectively addressed common problems encountered in manual clinic record management, such as misplaced files, duplicate records, slow retrieval of patient information, inaccurate entries, and difficulty in monitoring appointment status. Through the use of a computerized system, clinic staff can add, view, search, update, and delete patient records faster compared to paper-based methods.

MediTrack also proved useful in improving data storage and record safety. The integration of MySQL allowed patient records to be stored permanently in a structured database. This ensured that patient information remained available even after the program was closed. In addition, the use of OpenPyXL provided an automatic Excel backup, allowing every new patient entry to be duplicated into a spreadsheet file for reporting and backup purposes.

The system also improved the accuracy of patient records through input validation. It was able to detect blank fields, duplicate patient IDs, invalid names, incorrect age input, and contact numbers that did not contain exactly eleven digits. These validation features helped prevent incorrect or incomplete data from being saved into the system.

The graphical user interface developed using Tkinter made the system easier to use and understand. Through the use of buttons, input fields, tables, and message boxes, users were able to interact with the system without relying on manual logbooks or command-based instructions. The dashboard provided a simple and organized workspace for managing clinic records.

The results of functional testing showed that the system performed its intended functions successfully. It was able to add patient records, view saved records, search patient information, update appointment status, delete records, clear input fields, save data to MySQL, and create Excel backups. The testing also showed that the system properly blocked invalid inputs and displayed warning messages when necessary.

Overall, MediTrack can be considered a functional and reliable system within the scope of the study. It provides a practical solution for basic clinic appointment and patient record management while demonstrating the application of Python programming, graphical user interface development, MySQL database integration, Excel backup, input validation, and object-oriented programming concepts.

[bookmark: Recommendations]Recommendations
Based on the findings and limitations of the study, the following recommendations are proposed for the improvement of MediTrack:

1. Future developers should add separate account levels for different users, such as doctors, receptionists, and administrators. This would improve data security by limiting access based on the role of each user.
2. The login and registration data should be stored permanently in the MySQL database instead of temporary storage. This would prevent newly registered accounts from being deleted when the program restarts.
3. The system should allow full editing of patient details, not only the appointment status. This would help clinic staff correct or update information such as contact number, symptoms, doctor, or appointment date when needed.
4. A network-based or online version of the system may be developed so that different clinic computers or rooms can access the same patient records. This would make the system more useful for clinics with multiple staff members.
5. The system may include patient notification features, such as SMS or email reminders, to remind patients about their scheduled appointments and reduce missed visits.
6. Future versions should include automatic report printing or report export options. This would allow clinic staff to generate printed summaries, appointment lists, or patient reports more conveniently.

7. The graphical user interface may be improved by making the layout more modern, responsive, and adjustable to different screen sizes. A more flexible design would improve user experience.
8. The system should include automatic backup and recovery features to further protect patient data in case of database errors, accidental deletion, or computer problems.
9. Search and filtering features may be improved by allowing users to search records by doctor, appointment date, status, or symptoms. This would make record retrieval faster and more specific.
10. Future researchers may conduct usability testing with actual clinic staff to gather feedback about the system’s interface, performance, and usefulness. Their feedback can guide further improvements in the system.

In conclusion, MediTrack already performs its intended functions effectively, but it can still be enhanced through stronger security, permanent user account storage, full record editing, network access, patient alerts, improved reporting, and better interface design. These improvements would make the system more efficient, secure, and suitable for broader clinic use.
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