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Abstract 
 

The advancement of information technology has accelerated digital transformation in the healthcare sector through the development of 

web-based healthcare services that are more accessible to the public. One implementation of this transformation is a Patient Portal that 

provides various digital healthcare services, including online appointment booking. However, complex navigation and poorly structured 

information presentation can reduce user convenience when accessing these services. This study aims to develop a web-based Patient Portal 

user interface to improve accessibility to digital healthcare services. The research employed the Prototyping method, which includes 

requirement analysis, interface design, system implementation, data integration, functional testing, and evaluation. The system was 

developed using React JS, Remix JS, TypeScript, and Mantine UI, and integrated with an Application Programming Interface (API) to 

provide dynamic data presentation. The development focused on the appointment booking feature, which consists of branch selection, 

clinic selection, doctor selection, payment method selection, schedule selection, and booking confirmation. The results indicate that the 

developed interface provides more structured information, simplifies user navigation, and delivers a responsive user experience across 

various devices. Black Box Testing results showed that all system functions operated according to user requirements. Therefore, the 

development of the web-based Patient Portal interface can improve access to digital healthcare services and support a more effective and 

efficient healthcare appointment booking process. 
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1. Introduction 

The development of information and communication technology has driven digital transformation across various sectors, including the 

healthcare sector. This transformation aims to improve service quality, administrative efficiency, and accessibility of healthcare services 

for the public. One form of digital transformation implementation in healthcare is the development of web-based healthcare service systems 

that enable users to access various services online. Through such systems, patients can obtain health information, register for services, 

select examination schedules, and manage their healthcare needs without having to visit healthcare facilities directly. The utilization of 

web-based technology is considered capable of improving service efficiency and expanding public access to digital healthcare services [1]. 

A booking portal is one implementation of digital healthcare services within a Hospital Information System (HIS) designed to connect 

patients with healthcare facilities through a web-based platform. This system provides various features that support healthcare service 

processes, such as patient account registration, healthcare facility information search, doctor appointment booking, laboratory examination 

services, vaccination services, and Medical Check-Up (MCU) services. Although these features have been able to support user needs, the 

success of a system is determined not only by the completeness of its functionality but also by the quality of its user interface. An unintuitive 

interface, complex navigation, and poorly structured information presentation can cause users to experience difficulties in completing their 

intended tasks. Such conditions may result in reduced user comfort and decreased effectiveness in utilizing digital healthcare services [2]. 

Based on these conditions, it is necessary to develop a system that not only focuses on the User Interface (UI) but also on the server-side 

and overall application architecture to provide a better, safer, and more efficient user experience. On the user interface side, development 

is carried out through the implementation of a simple, responsive, and easy-to-understand design. UI development focuses not only on the 

aesthetic aspects of the interface but also on ease of navigation, design consistency, information accessibility, and efficiency of system 

workflows. The implementation of good UI/UX principles has been proven to improve usability and user satisfaction in utilizing digital 

services [3]. 

In addition, development is also carried out on the server-side to improve system security, scalability, and maintainability. The 

implementation of authentication mechanisms using JSON Web Tokens (JWT) is applied to ensure secure user access to the available 

services. From the software architecture perspective, the system is developed using a modular approach through the separation of 

components based on their responsibilities, such as the use of a service layer to manage business logic, type definitions to maintain data 
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structure consistency, and the separation between presentation, service, and data management layers. This approach aims to improve code 

readability, simplify development and maintenance processes, and support future feature development. The web-based patient booking 

system is developed through user interface improvements, server-side optimization, and the implementation of a more structured and secure 

system architecture to enhance the quality of digital healthcare services. With these developments, it is expected that users will be able to 

access digital healthcare services more easily, quickly, securely, and comfortably, while the system achieves better maintainability, 

scalability, and security to support the continuous improvement of technology-based healthcare services. 

2. Research Methods  

This study uses the Prototyping method in the process of developing a web-based Patient Booking Portal user interface. The Prototyping 

method was selected because it allows the development process to be carried out gradually through the creation of an initial design that 

can be evaluated and adjusted according to user needs. This approach helps developers gain a clearer understanding of system requirements 

and minimizes design errors during the implementation stage [4]. The focus of this study is the development of a user interface that can 

improve access to digital healthcare services through more structured information presentation, easy-to-understand navigation, and a 

responsive interface across various devices. 

The first stage of the study is requirements analysis, which is the process of identifying user needs and system requirements to be developed. 

At this stage, information is collected regarding the healthcare service workflows available within the Patient Booking Portal, such as the 

login process, healthcare facility selection, doctor appointment booking, laboratory examinations, vaccination services, and Medical 

Check-Up (MCU) services. The analysis is conducted through observation of the existing system, discussions with the development team, 

and literature studies related to user interface development and digital healthcare services. The results of this stage are used as the basis for 

determining the features and interface requirements to be developed. 

The next stage is user interface design, which is carried out by developing the navigation structure, system workflow, and interface design 

for each page. The design process considers User Interface (UI) and User Experience (UX) principles, such as design consistency, ease of 

use, information readability, and interface responsiveness [5]. After the design process is completed, the implementation stage is carried 

out using React JS, Remix JS, TypeScript, and Mantine UI technologies on the user interface side, along with the implementation of a 

structured server-side architecture through service layers, type definitions, and API integration. The system is also equipped with a JSON 

Web Token (JWT)-based authentication mechanism to support secure user access to the available services. Furthermore, testing is 

conducted using the Black Box Testing method to ensure that each feature functions according to user requirements. Black Box Testing is 

used because it is capable of evaluating system functionality based on inputs and outputs without considering the structure of the program 

code used [6]. The testing results are used as evaluation material to determine the success level of the user interface development in 

supporting easier access to digital healthcare services. 

The research stages carried out in the development of the web-based Patient Booking Portal user interface consist of: 

 
Table 1: Research Phases 

 

 

 
Fig. 1: Research Process 

 

In addition to user interface requirements, the analysis stage also included the identification of system requirements on the server-side and 

application architecture. This stage aims to ensure that the developed system not only provides an easy-to-use interface but also delivers 

secure, structured, and maintainable services. The analysis covers user authentication requirements, patient data management, integration 

with Application Programming Interfaces (APIs), communication mechanisms between the user interface and the server, as well as user 

session management throughout the system usage process. The results of the analysis are used to determine a system architecture design 

that supports the separation of responsibilities among application components, enabling development and maintenance processes to be 

carried out more effectively. 

Based on these requirements, server-side development was carried out by implementing a modular architecture using React JS, Remix JS, 

and TypeScript. The system was designed by separating business logic into a service layer (service files), defining data structures through 

type definitions, and separating user interface components from data processing activities. The use of TypeScript and type definitions aims 

to maintain the consistency of data structures received from APIs, minimize data processing errors, and improve system reliability 

throughout the development process. In addition, user authentication and authorization mechanisms were implemented using JSON Web 

Number 
Appearance (in Time New Roman) 

Research Phases Description 

1 Literature Review 
Collecting references on user interface, user experience, web 

applications, and digital health services 

2 Needs Analysis 
Identifying user needs and required features for the Patient 

Booking Portal 

3 User Interface Design 
Designing the page structure, navigation, and interface 

components for the Patient Booking Portal 

4 User Interface Development 
Implementing the design using React JS, Remix JS, TypeScript, 

and Mantine UI 

5 Data Integration Connecting the interface to the API to display data dynamically 

6 Functional Testing Testing each feature and the system's user flow 

7 Evaluation 
Analyze the results of the implementation and make 

improvements if any issues are identified 
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Tokens (JWT) to enhance secure access to the Patient Booking Portal services. JWT was selected as the authentication mechanism because 

it facilitates authentication processes without directly storing user sessions on the server, thereby improving system scalability and reducing 

access latency [7]. 

To support data management efficiency and provide a better user experience, the system utilizes a session management mechanism 

integrated with local data storage using Zustand Persist. This approach enables important user data, such as session information and specific 

payloads, to remain available as long as users maintain access rights without requiring repeated data reloading. In the data retrieval process, 

Remix JS utilizes the loader feature to fetch and provide data from the server before pages are rendered to users. This approach helps 

improve application performance, reduce page loading time, and ensure that the displayed data always reflects the latest condition on the 

server. Overall, the implementation of a modular architecture, JWT authentication, session management, type-safe programming, and state 

management using Zustand Persist supports the creation of a system that is more secure, structured, easier to develop, and possesses better 

maintainability and scalability. 

3. Result and Discussion 

3.1. Results of the Needs Analysis  

The requirements analysis stage was conducted to identify user needs regarding the digital healthcare services available on the web-based 

Patient Booking Portal. The analysis was carried out through observations of the existing service workflows and user requirements in 

booking healthcare services online. Based on the analysis results, it was found that users require a system capable of providing healthcare 

service information clearly, easily accessible, and supported by a simple workflow so that it can be used by various groups of users. Ease 

of access to information is one of the important factors influencing user acceptance of digital healthcare services [8]. 

The following illustrates the booking portal workflow that has been designed to provide an efficient User Experience (UX): 

 
Fig. 2: Design of the Patient Booking Portal Workflow in the Hospital Information System 

In addition to easy access to information, users also require a booking process that is structured and easy to understand. In the developed 

system, the patient booking process is designed so that users can complete all booking stages sequentially, starting from selecting a 

healthcare facility branch to the booking confirmation process. With a clear workflow, users can understand each step that must be 

completed without experiencing confusion while using the system. A simple navigation structure and a good user experience have been 

proven to improve the usability of web-based systems [9]. 

Another requirement is the system's ability to display data dynamically according to the availability of healthcare services. Information 

such as healthcare facility branches, examination package selection, service clinics, doctors, payment methods, and service schedules must 

always be updated so that users receive accurate information. Therefore, the interface is designed to connect with an Application 

Programming Interface (API), enabling data to be displayed in real time according to the information available in the backend system. The 

integration of digital technology in healthcare services plays an important role in improving information quality and the effectiveness of 

healthcare service delivery [10]. 
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3.2. User Interface Design Results  

Based on the identified requirements, a user interface design process was carried out by considering User Interface (UI) and User 

Experience (UX) principles. The design was conducted with the objective of creating an interface that is easy to use, provides clear 

navigation, and delivers a comfortable user experience. 

The interface structure was designed using a user-centered approach that prioritizes simplicity and design consistency. Each page has a 

uniform component layout, enabling users to recognize system functions and workflows more easily. In addition, the use of card-based 

components helps present information in a more structured and understandable manner. The workflow that patients must follow requires 

them to complete the Login/Register process for system authentication purposes before accessing all pages of the booking portal. 

 
Fig. 3: Appointment Booking Interface Design  

Before making a booking, patients will be directed to the main dashboard, which serves as a navigation point to the next booking page of 

their choice. The dashboard is designed with a layout that makes it easy for patients to understand the information on the website. 

 
Fig. 4: Appointment Booking Interface Design 

The process for booking appointments, services (lab tests/vaccinations), and medical checkups is designed in six main steps: selecting a 

healthcare facility branch, selecting a clinic, selecting a doctor, selecting a payment method, selecting a service schedule, and confirming 

the booking. For services (Lab/Vaccines), there is no selection of a doctor or clinic; instead, users select a service package (lab/vaccine 

package). Each step is designed sequentially to help users complete the booking process more easily. 
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Fig. 5: Appointment Booking Interface Design 

3.3. Implementation of the Patient Booking Portal Interface 

Based on the development results, the Patient Booking Portal interface was successfully implemented using React JS, Remix JS, 

TypeScript, and Mantine UI. The development focused on simplifying the healthcare service booking process through booking features. 

The interface was designed by emphasizing ease of navigation, visual consistency, and responsiveness across various device sizes. All 

pages were developed using a reusable component approach, which facilitates both system development and maintenance processes. 

The implemented patient booking workflow consists of several stages, namely healthcare facility branch selection, clinic selection, 

examination package selection, doctor selection, payment method selection, consultation schedule selection, and booking confirmation. 

Each stage is designed sequentially so that users can understand the booking process more easily and minimize errors when making 

healthcare service bookings. 

3.3.1. Branch Selection Page 

The branch selection page is the first step in the booking process. On this page, the system displays a list of available healthcare facilities 

along with supporting information that can help users choose their preferred service location. 

 

  

Fig. 6: Branch Selection Page 

Based on the implementation, the use of a card-based interface makes it easier for users to view branch information in a more structured 

way. In addition, the information displayed can be dynamically updated through API integration, ensuring that users receive data that 

reflects the system’s current status. 
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3.3.2. Clinic Selection Page 

After selecting a branch, users are directed to the clinic selection page (except for lab service or vaccine appointments). This page displays 

the various clinic services available at the previously selected healthcare facility. 

 

 

Fig. 7: Clinic Selection Page 

The interface is designed to display a simple list of services so that users can select the services they need without having to navigate through many additional 

screens. The concise presentation of information helps speed up the process of selecting healthcare services. 

3.3.3. Service Plan Selection Page  

The service selection page is intended solely for vaccine or lab appointments and is used to display a list of available service packages 

based on the selected appointment type—either a vaccine appointment or a lab appointment—or the user’s selection. This page will display 

a list of available packages, including the package names and available stock. 

 
Fig. 8: Laboratory Test Package Selection Page 

 
Fig. 9: Vaccine Screening Package Selection Page 

The service selection page is designed to allow multiple selections from the displayed items. The use of a grid layout enhances the user 

experience, while the use of cards and reusable components improves the website’s performance. Additionally, a search function is 

provided to make it easier to find items when there are a large number of them.  
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3.3.4. MCU (Medical Check-up) Package Selection Page 

The Medical Checkup (MCU) package selection page functions the same way as the service selection page—it is used to select a checkup 

package. The page uses a card-based layout, displaying comprehensive details about the package’s features, including the price and a button 

to select the checkup directly.  

 
Fig. 10: MCU Package Selection Page 

3.3.5. Doctor Selection Page 

The doctor selection page (excluding lab and vaccine service bookings) is used to display a list of available doctors based on the clinic 

selected by the user. The information displayed includes the doctor’s name and specialization. 

 
Fig. 11: Doctor Selection Page 

Based on the results of the implementation, the use of card-style components in the list of doctors has improved the readability of the 

information and made it easier for users to compare the available doctor options. 
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3.3.6. Payment Page 

The payment page is used to select the payment method to be used during the healthcare service booking process. 

 

Fig. 12: Payment page 

The interface is designed with a focus on simplicity so that users can complete the payment process without having difficulty understanding 

the available options. 

 

3.3.7. Schedule Selection Page 

The schedule page is used to determine the available dates and times for appointments based on the doctor selected earlier. 

 

Fig. 13: Schedule selection page 
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Integration with the API allows the system to display the schedule dynamically, so users can only select appointment times that are still 

available. This helps reduce the potential for scheduling conflicts. 

3.3.8. Booking Confirmation Page 

The confirmation page is the final step in the appointment booking process. On this page, the system displays a summary of the information 

selected by the user before the booking process is completed. 

 

Fig. 13: booking confirmation page 

Through the confirmation page, users can double-check the booking details they have selected to minimize data entry errors before the 

information is saved to the system. 

3.4. System Functional Testing  

System testing was conducted using the Black Box Testing method to ensure that every function within the patient booking feature operates 

in accordance with user requirements. Testing was performed on all stages of the booking process, from branch selection through to 

confirmation.  

 

Table 2: System Testing 

 

Based on the testing results that have been conducted, all tested features successfully functioned according to the system requirements. The 

data selected by users could be carried through each stage of the booking process without any data loss, while the API integration was able 

to display information dynamically according to the selected services. In addition, the developed interface was capable of adapting its 

display to various screen sizes, ensuring a comfortable user experience on both desktop and mobile devices.  

4. Conclusion  

Based on the results of the study, the development of the web-based Patient Booking Portal User Interface (UI) was successfully 

implemented to support easier access to digital healthcare services. The development was carried out using React JS, Remix JS, TypeScript, 

and Mantine UI, focusing on the appointment booking feature, which consists of branch selection, clinic selection, doctor selection, 

Number Feature Tested Description  

1 Branch Selection  Selecting a healthcare facility branch  Successful  

2 Clinic Selection  Selecting a service clinic  Successful  

3 Package Selection (Laboratory & Vaccination)  
Selecting an examination package (multiple-

choice option)  
Successful  

4 MCU Package Selection  
Selecting a Medical Check-Up examination 

package  
Successful  

5 Doctor Selection  Selecting an available doctor  Successful  

6 Payment Selecting a payment method  Successful  

7 Schedule Section Selecting a consultation schedule  Successful  

8 Booking Confirmation  Saving booking data  Successful  
9 Interface Responsiveness  Accessing the system on a mobile device  Successful  
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payment, schedule selection, and booking confirmation stages. The developed interface is capable of presenting information in a more 

structured manner, simplifying user navigation, and providing a more intuitive and responsive user experience across various devices. 

The results of functional testing using the Black Box Testing method indicate that all tested features functioned according to the system 

requirements. Each stage of the booking process could be completed successfully, from service selection to storing booking data within 

the system. In addition, integration with the Application Programming Interface (API) enables healthcare service information to be 

displayed dynamically and in accordance with the actual system conditions. Therefore, the development of the web-based Patient Booking 

Portal user interface can help improve access to digital healthcare services while providing a more effective and efficient user experience 

for users. 
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