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Keywords: This research examines the development of a dental patient feedback
Patient Feedback, application using the Agile Development approach, focusing on col-
Agile Methodology, lecting and analyzing patient feedback to enhance the quality of dental
Dental Clinics. healthcare services. The research problem investigates the challenges

in effectively collecting and analyzing patient feedback and the need
for responsive and adaptive solutions. The research methodology in-
cludes user needs analysis, Agile-based application development, user
acceptance evaluation through beta testing, and user feedback data
analysis. The research findings indicate that using Agile Development
can produce an application that effectively supports the collection of
patient feedback and receives positive user acceptance. This research
contributes to developing an application that can enhance the quality
of dental healthcare services through responsive integration of patient
feedback and the use of an adaptive and flexible development ap-

proach.
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INTRODUCTION

In recent decades, the advancement of information technology has transformed various
fields, including the healthcare industry(Bhat et al., 2023; Das et al.,, 2021; Mahdi et al,,
2023). Amidst this digital revolution, mobile applications have become a primary means of
providing more affordable and accessible healthcare services to the public. In dental care,
mobile application technology offers significant potential to enhance interaction between
patients and dental practitioners. Patient feedback is crucial in improving the quality of
healthcare services, including dental care. By understanding patients' expectations, needs,
and experiences, dental practitioners can enhance their practices and provide more effec-
tive and meaningful services(Kouhi et al., 2024; Nitschke et al., 2024; Phanudulkitti et al.,
2023). However, challenges arise in effectively and efficiently collecting and analyzing pa-
tient feedback comprehensively.

One of the main challenges dental practitioners face is collecting and analyzing pa-
tient feedback effectively. It is often difficult for patients to provide feedback directly in
busy environments. Additionally, there is a need for an effective system to manage and an-
alyze this feedback data to provide valuable insights to practitioners. Recognizing these
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challenges, there is a strong desire to develop effective and responsive solutions for col-
lecting and analyzing dental patient feedback. In the current digital era, mobile application
technology is one promising approach to facilitate this process. Mobile applications can
serve as efficient means to collect feedback data in real-time and provide quick responses
to patient needs.

The main objective of this research is to develop a mobile application that can assist
dental practitioners in collecting, analyzing, and responding to patient feedback more effec-
tively. This application is designed to provide a better patient experience by providing feed-
back and providing dental practitioners with relevant data to improve their services. The
primary benefits of developing this mobile application are enhancing patient satisfaction
and overall efficiency of dental healthcare services. By collecting feedback regularly and
comprehensively, dental practitioners can better respond to patient needs, improve service
processes, and enhance the overall patient experience. Patient feedback plays a crucial role
in improving the quality of dental care services. Dental practitioners can provide more per-
sonalized and effective care by understanding patients' preferences and needs(Al-Hassan
& AlQahtani, 2019; Chau et al,, 2024; Cheng et al.,, 2023; Sachedina et al., 2023; Song et
al., 2024). Therefore, it is essential to have adequate means for collecting and analyzing
this feedback. The Agile Development approach is utilized to develop a mobile application
for dental patient feedback. This method emphasizes flexibility, responsiveness, and col-
laboration between developers and users. Thus, the application can be developed iterative-
ly, allowing changes based on user feedback and market needs(Dingseyr et al., 2012; San-
tos et al,, n.d.; Serrador & Pinto, 2015).

The main advantage of the Agile Development approach is its ability to quickly and
efficiently respond to changes in user needs(Alami et al., 2022, 2023; Batliner et al., 2022;
Beecham et al, 2021; Estrada-Esponda et al., 2024; Mero et al.,, 2022; Ouriques et al.,
2023; Paasivaara et al.,, 2018; Sarhadi et al,, 2022; Tendel et al,, 2022; Udvaros et al,,
2023). This enables developers to produce products that align with user expectations, re-
duce project failure risks, and enhance end-user satisfaction. Mobile applications have
brought significant healthcare monitoring and treatment benefits, including dental care. Pa-
tients can easily monitor their dental care schedules, receive reminders, and even consult
with dental practitioners remotely. This not only improves service accessibility but also
gives patients greater control over their dental health. In designing a mobile application for
dental patient feedback, several key features include easily accessible feedback forms, ap-
pointment reminders, information about dental care, and online consultation services. The-
se features are designed to provide a pleasant and beneficial experience for application us-
ers. Aside from existing features, it is essential to consider technical and security aspects
when developing this mobile application. A robust technical architecture and strong data
protection will be top priorities to ensure that users safely use this application and preserve
patients' information privacy.

In implementing Agile Development, various methods and tools will be used to sup-
port the iterative development of the mobile application. This includes using Scrum meth-
odology, project management tools such as Jira, and continuous testing to ensure applica-
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tion quality and security. The collected patient feedback data will be statistically analyzed
to gain deeper insights into patient preferences, needs, and satisfaction levels. This analysis
will be the basis for evaluating the application's success in meeting its predefined goals.
The developed mobile application will have an intuitive user interface, easily accessible fea-
tures, and a responsive user experience. This aims to increase the application's user adop-
tion and ensure effective use in collecting patient feedback. This research is expected to
contribute meaningfully to developing healthcare applications, particularly dental care. Fur-
thermore, the successful use of Agile Development in developing this application will pro-
vide valuable insights and lessons for other practitioners and developers in adopting re-
sponsive and flexible methods in software development.

METHODS

This research encompasses three main stages: user needs analysis, application develop-
ment, and user acceptance evaluation, focusing on developing a mobile application for col-
lecting dental patient feedback. The user needs analysis stage involves surveys and in-
depth analysis of user expectations, needs, and challenges. Application development in-
volves iterative design, development, and testing to ensure the application has features
that align with user needs. User acceptance evaluation is conducted through beta testing
and user feedback analysis to evaluate the application's effectiveness and feasibility. The
results of this research are expected to significantly contribute to improving the quality of
dental healthcare services through responsive and effective mobile application technology.

User Needs Analysis

Y

Application Development

A J

User Acceptance Evaluation

Figure 1. Research Stages

User Needs Analysis

In the initial stage of this research, an in-depth analysis of user needs, particularly
those of dental patients and practitioners, was conducted. A preliminary survey was carried
out to identify the expectations, requirements, and challenges faced in collecting dental pa-
tient feedback. Both quantitative and qualitative data were collected through interviews,
questionnaires, and direct observations. A thorough analysis of this data was performed to
identify common patterns and desired preferences of both parties. A comprehensive report
of the user needs analysis findings, recommendations, and guidelines was compiled to
serve as the basis for further development of the mobile application.
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Application Development

Upon gaining a deep understanding of user needs, the second stage focused on de-
veloping a responsive mobile application. Wireframes and initial prototypes were created
based on the results of the user needs analysis. Key features such as feedback forms, ap-
pointment reminders, and treatment history were meticulously designed. The development
process involved iterations and internal testing to ensure optimal functionality and security.
Initial testing with a small number of beta users was conducted to gather feedback and ad-
dress identified shortcomings.
User Acceptance Evaluation

The final stage of this research involved evaluating user acceptance of the developed
mobile application. Beta testing was conducted with a large number of users to measure
user acceptance and satisfaction with the application. Feedback received regarding the user
experience, usability of features, and improvement suggestions were analyzed in-depth.
The results of this evaluation were used to assess the success of the application in meeting
user needs and identify areas for improvement or enhancement for future versions. A de-
tailed report of the user acceptance evaluation was prepared, containing findings, recom-
mendations, and conclusions regarding the feasibility and effectiveness of the developed
mobile application.

RESULTS AND DISCUSSION
User Needs Analysis
The results of the User Needs Analysis stage showed that the initial survey conducted with
dental patients and practitioners provided a deep understanding of the needs and expecta-
tions related to patient feedback. From this survey, it was revealed that patients expect an
easily accessible means to provide feedback about their experiences during dental care.
Meanwhile, dental practitioners hope to receive feedback that can help improve the quality
of services they provide. The collection of quantitative and qualitative data through inter-
views, questionnaires, and direct observations also provided valuable insights. The data
analysis successfully identified common patterns, preferences, and challenges faced by pa-
tients and dental practitioners in giving and receiving feedback. Based on the analysis find-
ings, a report of the user needs analysis was compiled, including findings, recommenda-
tions, and guidelines for the development of the mobile application. This report serves as a
strong foundation for further development in creating a responsive mobile application that
meets user needs in the context of dental patient feedback.

Table 1. Data Collection Results

Stakeholder Primary Needs Challenges Addressed Expectations and Desires

Patients Easily accessible Time constraints and ac-  Real-time and user-friendly
means to pro- cessibility limitations in feedback mechanism to
vide feedback providing direct feedback enhance dental care expe-

rience

Dental Practi- Feedbacktoim- Challenges in effectively = Feedback that aids in im-
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Stakeholder Primary Needs Challenges Addressed Expectations and Desires

tioners prove service managing and imple- proving service effective-
quality menting patient feedback ness and patient satisfac-
tion

Application Development

Based on the results of the user needs analysis, a wireframe design and initial mobile
application prototype were developed. The wireframe, as depicted in Figure 2, serves as
the foundation for illustrating the layout and navigation of the application. At the same
time, the initial prototype provides a more concrete visual representation of the critical fea-
tures to be included in the application.

The development process of the mobile application is carried out with a focus on fea-
tures that support the collection of patient feedback, such as easily accessible feedback
forms, appointment reminders to assist patients in scheduling treatments, and treatment
history features to monitor patients' dental treatment history systematically. The Entity-
Relationship Diagram (ERD) prepared for the dental patient feedback application demon-
strates a complex database structure to support application functionalities, as depicted in
Figure 3. There are five main entities interconnected in this ERD: the Patient entity, Dentist
entity, Appointment entity, Feedback entity, and DentalOffice entity.

The Patient entity stores patients' personal and contact information, such as name,
date of birth, gender, contact number, email address, home address, city, province, and
postal code. This information is crucial for effectively identifying and managing patient data
within the application. The Dentist entity records information about dentists, including spe-
cialization, contact number, practice address, and other contact information. This entity en-
ables the management of information about dentists involved in patient care services.

P ot e e P s o e Foaean Mami tove R bt e e h P g Ml Pt St b M fheves ey dk S 8 it Prethat Cwlee e P d

-

Figure 2. Wireframe
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The Appointment entity records details of appointments between patients and den-
tists, such as date, time, procedure type, appointment status, and additional notes. This in-
formation aids in scheduling and managing dental care services. The Feedback entity stores
feedback provided by patients regarding dental care services. This feedback data includes
date, feedback text, rating score, and related information about patients and their associat-
ed appointments.

The DentalOffice entity records information about dental offices or practices, such as
office name, address, city, province, postal code, and contact number. This information as-
sists in managing practice locations and service scheduling. This ERD shows that the dental
patient feedback application has a robust and well-organized database structure to support
critical functions such as patient management, appointment scheduling, feedback man-
agement, and information about dentists and their offices. This ERD analysis provides a
clear insight into the relationships between the leading entities in the application, enabling
the design and development of an efficient and responsive database system to meet user
needs.

| (®) pentist | B -
b = = =y
| s DentistID (PK) | (&) Dentaloffice |
f——— — |
FirstName ‘ @ OfficelD (PK) )

s == Y
_ @ Appointment |
| o AppointmentID (PK) |

| AppointmentDate

— — ‘ LastName ‘ P
| @ patient ‘ AppointmentTime Specialty ; 2ggisé\lsame \
- | ‘ ProcedureType ContactNumber Cit !
o PatientID (PK) | Status By ‘ | state |
: | Notes Address \ | = ‘
FirstName PatientID (FK) City ‘ | ZipCode ‘
Lasitamne DentistID (FK) - | state (CantecEiumber |
‘DateOfBlrth bttt ol | % chae
| Gender ‘ e oo e
ContactNumber = = — = =
Email | | Feedback |
Address [ ﬁ‘f @ et
City ‘ o FeedbackID (PK) |
State |
4 / | FeedbackDate (
(ZipCode —, | FeedbackText
| Rating
| PatientID (FK) [
[ Appgintmentll}lFK) (
Figure 3. ERD

User Acceptance Evaluation

Beta testing of the application with many users has been conducted to measure user
acceptance and satisfaction. In this beta testing phase, many users from diverse back-
grounds and experiences were utilized to identify potential issues and assess the success
of application features. During the beta testing, feedback was collected from users regard-
ing their experience with the application, usability of features, and improvement sugges-
tions. Users were asked to provide input directly through surveys, interviews, and observa-
tions of their interactions with the application. User feedback data was then comprehen-
sively analyzed to evaluate the application's success meeting user needs and expectations.
This analysis included application performance, user interface, feature usability, satisfaction
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level, and potential improvements or enhancements. Based on the results of the analysis, a
user acceptance evaluation report was prepared, including findings, improvement recom-
mendations, and conclusions regarding the feasibility and effectiveness of the mobile appli-
cation. This report provides a clear overview of how users respond to and accept the appli-
cation and provides guidance for further improvement or development steps to enhance
user experience and overall dental health service quality.

CONCLUSION
From the research on developing the dental patient feedback application from an Agile de-
velopment perspective, this application has great potential to improve the quality of dental
health services and strengthen the relationship between patients and dental practitioners.
Several significant findings and conclusions can be identified based on the analysis con-
ducted in the research stages, including user needs analysis, application development, user
acceptance evaluation, and overall analysis. In the user acceptance evaluation stage, the
beta testing results indicated a positive level of acceptance and satisfaction from a signifi-
cant number of users, with feedback appreciating the usability of features, user-friendly in-
terface, and overall application performance. Analysis of user feedback data also provided
valuable insights into areas that can be improved or enhanced to enhance user experience
and application effectiveness. Developing the dental patient feedback application with the
Agile Development approach significantly impacts dental health care. By adhering to adap-
tive and responsive development principles and integrating continuous user feedback and
evaluation, this application can become a highly effective tool in improving patient satisfac-
tion, service efficiency, and overall dental care quality.
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