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 The pharmacy industry faces increasingly complex challenges, 
including strict regulatory requirements and demands for high-quality 
services. This research aims to overcome these problems by 
developing an Agile-based quality management system application. 
The development method used is the Agile method, focusing on 
extreme programming (XP) to enable flexibility and responsiveness to 
changing user needs. The evaluation was conducted through a series 
of functionality and user acceptance tests. The evaluation results show 
that this application successfully meets user expectations, with a 
satisfaction rate of 78%. This research contributes to developing an 
effective solution for improving the pharmacy industry's operational 
efficiency and service quality. With the Agile approach, this application 
can be a handy tool for pharmacies. 
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INTRODUCTION  

The pharmacy industry is an integral part of the health system that plays a role in providing 
appropriate and safe access to medicines and pharmaceutical services essential for the 
community's well-being(Alghamdi et al., 2023; Chen et al., 2023; Hohmeier et al., 2023; 
Moote et al., 2023). Pharmacies are not only places to obtain medicines but also serve as 
health information centers that provide consultation and education to patients on the 
correct use of medicines and the importance of health maintenance. In the health system 
context, pharmacies also play a role in ensuring the efficient and safe distribution of 
pharmaceutical products, bridging between doctors and patients in the context of disease 
management and treatment. However, the pharmacy industry is not immune to several 
challenges, including increased competition, changing regulations, and demands to improve 
operational efficiency while maintaining high-quality standards. 

Along with technology development, the pharmacy industry has undergone a 
significant transformation. Information systems and digital technology have changed how 
pharmacies operate, from stock management to customer interaction(Aljaber et al., 2023; 
Baumgartner et al., n.d.; Khan et al., 2023). Digitally integrated pharmacy management 
systems enable more accurate stock monitoring, faster order fulfillment, and more efficient 
reporting. In addition, technological developments have also brought innovations in 
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pharmacy services, such as online drug consultations and the use of mobile applications for 
personal health management. However, technological advancements also come with new 
challenges, including patient data protection and complex system integration. Therefore, 
developing adaptive and innovative quality management system applications is becoming 
increasingly important in supporting efficient pharmacy operations responsive to industry 
developments and customer needs. 

In the context of pharmacies, quality management systems play a crucial role in 
ensuring the successful operation and delivery of safe, high-quality pharmacy services. A 
quality management system in pharmacy encompasses a set of procedures and practices 
designed to ensure that all aspects of pharmacy operations, from drug storage to 
dispensation to patients, comply with established quality standards. A clear definition and 
in-depth understanding of the quality management system are essential to maintain the 
integrity and reliability of the pharmaceutical services provided by the pharmacy. 

The standards and regulations governing the pharmacy industry are strict and vary 
worldwide. Organizations and agencies such as the Food and Drug Administration (FDA) in 
the United States and the World Food and Drug Administration (WHO) are essential in 
setting quality and safety standards for medicines. The role of a quality management 
system in a pharmacy is to ensure that all processes and practices carried out within the 
pharmacy adhere to these standards and regulations. As such, the quality management 
system contributes to the quality of services provided to patients and ensures that the 
pharmacy operates by applicable legal and ethical requirements. Therefore, developing 
Agile-based quality management system applications is becoming increasingly important 
to help pharmacies deal with the complexities and dynamics of achieving compliance with 
applicable standards and regulations(Abeyaratne & Galbraith, n.d.-a, n.d.-b; Park et al., 
n.d.). 

Agile methodologies in software development have become a popular and effective 
approach in dealing with complexity and dynamics in the development process. Agile 
methodologies emphasize close team collaboration, flexibility to change, and rapid iterative 
delivery of valuable functionality. The basic principles of Agile methodologies include 
prioritizing people and interactions over processes and tools, regular delivery of working 
software, and responsiveness to changing customer needs. 

The main advantage of Agile methodology in software development is its ability to 
adapt to changing needs and market conditions quickly. By breaking the project into 
smaller iterations (sprints), the development team can get faster feedback from users and 
adapt the project plan as needs evolve. In addition, the iterative approach in Agile 
methodologies allows teams to focus on developing the most valuable features first, 
increasing user satisfaction and overall project success. 

Agile methodology is not only limited to software development but has also been 
successfully applied in various industries, including information technology(Al-Saqqa et al., 
2020; Dingsøyr et al., 2012; Santos et al., n.d.; Serrador & Pinto, 2015). In the IT industry, 
Agile approaches help companies to respond quickly to changing customer needs, improve 
product quality, and reduce project risks. By applying Agile principles, information 
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technology companies can improve operational efficiency, increase customer satisfaction, 
and gain a competitive advantage in a rapidly changing market. Therefore, developing an 
Agile-based quality management system application for optimizing pharmacy processes 
will benefit from the advantages of this methodology in software development(Alami et al., 
2022, 2023; Almeida et al., 2022; Estrada-Esponda et al., 2024). 

In developing a quality management system application for pharmacies, several 
issues and challenges must be identified and addressed. One of the main challenges is 
meeting pharmacy users' complex and varied needs. Each pharmacy may have different 
needs depending on its size, the type of services it provides, and the regulations applicable 
in its operating region. Therefore, the design of the quality management system application 
should accommodate these diverse needs by ensuring relevant functionality and 
appropriate adaptations. Slowness in the development process and lack of flexibility in 
responding to changes are other problems often encountered in developing quality 
management system applications for pharmacies. An overly lengthy development process 
can hinder the application's ability to immediately respond to needs or regulatory changes 
that may occur in the pharmaceutical industry. Therefore, adopting an Agile approach that 
allows iterative development and flexibility in changing needs or priorities is 
essential(Baxter et al., 2023; Humpert et al., 2022; Kantola et al., 2022; López et al., 2022; 
Mishra & Alzoubi, 2023; Paasivaara et al., 2018; Tøndel et al., 2022). 

The quality of the end product and user satisfaction should be the primary focus in 
developing pharmacy quality management system applications. Such applications should 
be designed and developed to high-quality standards to ensure their safe and effective use 
in sensitive pharmacy environments. Intuitive and easy-to-use applications are also 
essential to increase user satisfaction and widespread adoption of applications in 
pharmacies. By prioritizing product quality and user satisfaction as the main focus, 
developing quality management system applications for pharmacies can add significant 
value to the pharmaceutical industry. 

This research aims to develop an Agile-based quality management system 
application that can assist pharmacies in improving operational efficiency, ensuring 
compliance with applicable standards and regulations, and improving the quality of 
services provided to customers. By adopting an Agile approach, this research aims to create 
a solution responsive to changing needs and regulations so that it can respond more 
flexibly to the dynamics in the pharmaceutical industry. In addition, it also aims to increase 
user engagement through intuitive interface design and valuable features, thereby 
increasing the adoption of the app by pharmacies and ensuring effective and efficient use of 
the app in daily practice. 

The main contribution of this research is the development of an innovative and 
adaptive quality management system application, which can assist pharmacies in improving 
service quality, compliance with quality standards, and operational efficiency. By providing 
a solution responsive to regulatory changes and industry trends, this application is 
expected to help pharmacies face complex and dynamic challenges in the pharmaceutical 
industry. In addition, the development of this application is also expected to contribute to 
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improving user experience and their involvement in the quality management process in 
pharmacies, thereby strengthening the position of pharmacies in providing high-quality 
healthcare services to the community. Thus, this research is expected to add significant 
value to the pharmaceutical and healthcare industry. 

 
METHODS  

In order to develop an Agile-based quality management system application for pharmacies, 
the research was divided into three main stages. The first stage involved an in-depth 
analysis of user needs, focusing on stakeholder identification, data collection through 
interviews and surveys, and needs analysis to determine the critical features required. The 
second stage involved developing the application using Agile (Extreme Programming) 
methodology, emphasizing sprint planning, implementation of key features, and continuous 
testing and integration. The final stage is functionality evaluation and user acceptance, 
where the application is evaluated through a series of functional and acceptance tests to 
ensure its readiness, responsiveness, and effectiveness. This entire process  as shown in 
Figure 1, is designed to ensure that the developed application meets the needs and quality 
standards set and can generate user satisfaction and improve operational efficiency in the 
pharmacy environment. 

 
Figure 1. Research Stages 

User Requirement Analysis 
In the user needs analysis stage, the main focus is to thoroughly understand the 

perspectives and needs of potential users of the quality management system application in 
the pharmacy. The steps in this stage include identifying key stakeholders, collecting action 
information through in-depth interviews, and survey carefully analyzing the lysis of the 
identified needs. Based on the results of this analysis, key features will be determined and 
prioritized for integration into the application. 
Application Development 

Furthermore, in the application development stage using the Agile (Extreme 
Programming) methodology, sprint planning and division of tasks become the main focus. 
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Once the key features are defined, the development team will plan and schedule sprints to 
implement the features. During implementation, continuous testing and integration are 
done to ensure the quality and functionality of the application. Periodic updates and 
customizations based on user feedback are also integral to this development process. 
User Acceptance Evaluation 

Finally, functionality evaluation and user acceptance are essential stages in 
evaluating the readiness and effectiveness of the application. The reliability and 
responsiveness of the application will be evaluated through a series of functional and 
acceptance tests. The results of this evaluation are then used to analyze user satisfaction 
and overall application effectiveness. These steps will ensure that the developed quality 
management system application meets the users' needs and achieves the set quality 
objectives and standards. 

 
RESULTS AND DISCUSSION  

User Requirement  
The user requirements analysis stage is essential in developing quality management 
system applications for pharmacies. Stakeholder identification, requirements information 
gathering, and requirements analysis and documentation are critical steps in this stage. 
Stakeholder identification helps understand who will use the application and their roles 
and responsibilities. Next, requirements information gathering was done through 
interviews, surveys, and literature review to deeply understand the users' processes, 
challenges, and needs regarding the quality management system. The results of the 
information gathering were then analyzed to determine the critical features required and 
prioritized based on their criticality and importance to users and pharmacy operations. Thus, 
the user needs analysis stage provides a solid foundation for developing applications that 
meet user needs and expectations appropriately. 

 Table 1. Data Collection Results 
Data Source Findings 
Stakeholder 
Identification 

Identify the roles and responsibilities of stakeholders, 
such as pharmacists, clerks, pharmacy management, 
and possibly others involved in using the quality 
management system application. 

Needs 
Information 
Collection 

Conduct interviews with relevant parties in the 
pharmacy to deeply understand their processes, 
challenges, and needs regarding the quality 
management system.  
Conduct a past user satisfaction survey to gather 
relevant feedback on their experience with the 
previous application or system. 

Conduct a literature review on quality management 
system applications for pharmacies to learn about 

best practices and trends in developing such 
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applications. 
Needs Analysis 

and 
Documentation 

Determine the critical features required based on the 
results of information gathering from interviews, 
surveys, and literature reviews.  
 Prioritize requirements based on their criticality and 
importance to users and pharmacy operations to 
determine how these features should be developed. 

The user requirements analysis stage is essential in developing quality management 
system applications for pharmacies. Stakeholder identification, requirements information 
gathering, and requirements analysis and documentation are critical steps in this stage. 
Stakeholder identification helps understand who will use the application and their roles 
and responsibilities. Next, requirements information gathering was done through 
interviews, surveys, and literature review to deeply understand the users' processes, 
challenges, and needs regarding the quality management system. The results of the 
information gathering were then analyzed to determine the critical features required and 
prioritized based on their criticality and importance to users and pharmacy operations. Thus, 
the user needs analysis stage provides a solid foundation for developing applications that 
meet user needs and expectations appropriately. 
Application Development 

The application development stage using the Agile (Extreme Programming) 
methodology involves activities designed to ensure application development is efficient and 
responsive to change. Sprint Planning and Task Sharing is the first step in this stage, where 
the development team plans short development iterations (sprints) and divides tasks 
according to the expertise and responsibilities of each team member. Next, in Key Features 
Implementation, key features prioritized from the user requirements analysis stage will be 
developed and implemented into the application. The development team does This process 
collaboratively to ensure the development goes according to the plan and targets set. 

The next stage is Continuous Testing and Integration, where testing is done 
continuously throughout the development process to ensure the quality and functionality of 
the application. Continuous integration is also done to ensure interoperability between the 
components of the developed application. Periodic updates and adjustments based on user 
feedback are essential steps in ensuring that the application always matches the needs and 
expectations of the users. Feedback from users is used to make periodic improvements and 
adjustments to the application. Finally, the Application of Extreme Programming (XP) 
Principles in Development emphasizes collaboration, communication, and continuous 
feedback between development team members. XP principles, such as pair programming 
and testing first, are applied to ensure code quality and consistency during application 
development. Thus, using Agile (Extreme Programming), the application development 
stage provides a structured and adaptive framework to ensure successful application 
development that meets user needs. 
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Table 2. Application Features 
Features Function 

Product Quality Monitoring This feature allows pharmacies to monitor 
product quality in their inventory closely. 
This includes drug expiry date tracking to 
avoid selling expired products and product 
track records to trace the origin and 
storage of products in detail. 

Regulatory Compliance Reporting This feature allows pharmacies to 
automatically generate reports to ensure 
compliance with applicable regulations and 
quality standards. With this feature, 
pharmacies can generate the necessary 
reports more efficiently and on time, 
ensuring that they comply with all 
requirements imposed by regulatory 
bodies. 

Performance Monitoring and Data 
Analytics 

This feature allows pharmacies to monitor 
their performance and analyze drug sales 
data to identify trends and consumption 
patterns. With this information, pharmacies 
can make better decisions related to 
product inventory, marketing strategies, 
and improved services to customers. 

Security and Access Rights This feature includes setting limited access 
rights to prevent unauthorized access to 
sensitive information and audit logs to 
track user activity and changes within the 
system. With this feature, pharmacies can 
ensure that their customer and operational 
information is maximally protected from 
security threats and other potential risks. 
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Figure 2. ER Diagram 

The Entity-Relationship (ER) diagram, Figure 2,  illustrates the relationships between 
entities in a pharmacy management system. These entities include drugs, compliance 
reports, sales, sales analysis, users, and audit records. The drugs entity records information 
about the drugs available at the pharmacy, while the compliance report stores regulatory 
compliance reports. Sales records drug sales transactions, while sales analysis allows 
monitoring of drug sales performance over time. User entities represent the system's users, 
and audit logs record the activities performed by users. The diagram provides a clear 
picture of the relationships between the entities, enabling a better understanding of how 
data is organized and connected in the pharmacy management system. 
User Acceptance Evaluation  

The functionality evaluation and user acceptance stages have been successfully 
implemented with structured steps. Functional testing of the application was conducted 
through several stages, including unit testing to check the functionality of each part of the 
application according to the set specifications, integration testing to ensure interoperability 
between the application components, and system testing to evaluate the overall 
application performance. In addition, user acceptance testing was conducted by inviting 20 
users to participate in a beta test in a production environment to identify problems and 
additional needs and collect feedback through surveys or interviews to evaluate their 
readiness and  satisfaction with the application. The results of the evaluation were then 
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analyzed to evaluate the app's performance and responsiveness, as well as to compare the 
initial goals and the final achievement of the app to evaluate the project's success and 
identify areas of future improvement. Thus, this evaluation stage helps to ensure that the 
developed application meets the users' needs and achieves the expected standards. The 
survey and interview results show a user satisfaction level of 78%, indicating that most 
users are satisfied with the quality and functionality of the application that has been 
developed. Such high user satisfaction indicates that the application successfully meets or 
exceeds user expectations in daily use. With a high level of user satisfaction, the 
application has successfully met user needs and expectations and provided significant 
added value to users. 

 
CONCLUSION 

Developing an Agile-based quality management system application for pharmacy process 
optimization is a relevant and practical step in improving operational efficiency and meeting 
user needs in the pharmacy industry. Through the Agile approach, the application 
development process can be more responsive to changes and more focused on user needs. 
The functionality evaluation and user acceptance results showed that the application 
successfully met the expected standards, with the user satisfaction level reaching 78%. 
This indicates that the application has significantly added value to users and helped 
improve operational efficiency and pharmacy service quality. Thus, the development of an 
Agile-based quality management system application has great potential to be an effective 
solution in addressing the challenges and improving the performance of the pharmacy 
industry in the future. 

 
REFERENCE  

Abeyaratne, C., & Galbraith, K. (n.d.-b). REVIEW A Review of Entrustable Professional 
Activities in Pharmacy Education. 

Alami, A., Krancher, O., & Paasivaara, M. (2022). The journey to technical excellence in 
agile software development. Information and Software Technology, 150.  

 https://doi.org/10.1016/j.infsof.2022.106959 
Alami, A., Zahedi, M., & Krancher, O. (2023). Antecedents of psychological safety in agile 

software development teams. Information and Software Technology, 162. 
https://doi.org/10.1016/j.infsof.2023.107267 

Alghamdi, K. S., Petzold, M., Alsugoor, M. H., Makeen, H. A., Al Monif, K. H., & Hussain-
Alkhateeb, L. (2023). Community pharmacists’ perspectives towards automated 
pharmacy systems and extended community pharmacy services: An online cross-
sectional study. Exploratory Research in Clinical and Social Pharmacy, 12. 
https://doi.org/10.1016/j.rcsop.2023.100363 

https://ejournal.seaninstitute.or.id/index.php/InfoSains


 

Jurnal Info Sains : Informatika dan Sains 
Volume 14 , Number 01, 2024,  DOI 10.54209/infosains.v14i01 
ESSN  2797-7889 (Online) 
https://ejournal.seaninstitute.or.id/index.php/InfoSains  

 

 
Development of agile-based quality management system application for pharmacy process 

optimization–Denny Jean Cross Sihombing 
1017 | P a g e  

Aljaber, N., Alsaidan, J., Shebl, N., & Almanasef, M. (2023). Flipped classrooms in pharmacy 
education: A systematic review. In Saudi Pharmaceutical Journal (Vol. 31, Issue 12). 
Elsevier B.V. https://doi.org/10.1016/j.jsps.2023.101873 

Almeida, F., Simões, J., & Lopes, S. (2022). Exploring the Benefits of Combining DevOps 
and Agile. Future Internet, 14(2). https://doi.org/10.3390/fi14020063 

Al-Saqqa, S., Sawalha, S., & Abdelnabi, H. (2020). Agile software development: 
Methodologies and trends. International Journal of Interactive Mobile Technologies, 
14(11). https://doi.org/10.3991/ijim.v14i11.13269 

Baumgartner, L., Roller, L., Levay, M., Trinh, J., & Morris, A. (n.d.). BRIEF Burnout Among 
Pharmacy Preceptors in Northern California. 

Baxter, D., Dacre, N., Dong, H., & Ceylan, S. (2023). Institutional challenges in agile 
adoption: Evidence from a public sector IT project. Government Information 
Quarterly, 40(4). https://doi.org/10.1016/j.giq.2023.101858 

Chen, E. Y. H., Forrester, C., McEvoy, A. M., & Singleton, J. (2023). Pharmacy students’ 
perceptions on environmental sustainability in pharmacy education and practice. 
Exploratory Research in Clinical and Social Pharmacy, 12.  

 https://doi.org/10.1016/j.rcsop.2023.100366 
Dingsøyr, T., Nerur, S., Balijepally, V., & Moe, N. B. (2012). A decade of agile 

methodologies: Towards explaining agile software development. In Journal of 
Systems and Software (Vol. 85, Issue 6). https://doi.org/10.1016/j.jss.2012.02.033 

Estrada-Esponda, R. D., López-Benítez, M., Matturro, G., & Osorio-Gómez, J. C. (2024). 
Selection of software agile practices using Analytic hierarchy process. Heliyon, 10(1). 
https://doi.org/10.1016/j.heliyon.2023.e22948 

Hohmeier, K. C., Baker, P., & Lobo, E. (2023). Permissionless Innovation in the Pharmacy 
Business Model: The Case for the Membership Pharmacy Model. JAPhA Practice 
Innovations, 100007. https://doi.org/10.1016/j.japhpi.2023.100007 

Humpert, L., Röhm, B., Anacker, H., Dumitrescu, R., & Anderl, R. (2022). Method for direct 
end customer integration into the agile product development. Procedia CIRP, 109, 
215–220. https://doi.org/10.1016/j.procir.2022.05.239 

Kantola, K., Vanhanen, J., & Tolvanen, J. (2022). Mind the product owner: An action 
research project into agile release planning. Information and Software Technology, 
147. https://doi.org/10.1016/j.infsof.2022.106900 

Khan, O., Parvez, M., Kumari, P., Parvez, S., & Ahmad, S. (2023). The future of pharmacy: 
How AI is revolutionizing the industry. Intelligent Pharmacy, 1(1), 32–40. 
https://doi.org/10.1016/j.ipha.2023.04.008 

https://ejournal.seaninstitute.or.id/index.php/InfoSains


 

Jurnal Info Sains : Informatika dan Sains 
Volume 14 , Number 01, 2024,  DOI 10.54209/infosains.v14i01 
ESSN  2797-7889 (Online) 
https://ejournal.seaninstitute.or.id/index.php/InfoSains  

 

 
Development of agile-based quality management system application for pharmacy process 

optimization–Denny Jean Cross Sihombing 
1018 | P a g e  

López, L., Burgués, X., Martínez-Fernández, S., Vollmer, A. M., Behutiye, W., Karhapää, P., 
Franch, X., Rodríguez, P., & Oivo, M. (2022). Quality measurement in agile and rapid 
software development: A systematic mapping. Journal of Systems and Software, 
186. https://doi.org/10.1016/j.jss.2021.111187 

Mishra, A., & Alzoubi, Y. I. (2023). Structured software development versus agile software 
development: a comparative analysis. International Journal of System Assurance 
Engineering and Management. https://doi.org/10.1007/s13198-023-01958-5 

Moote, R., Kennedy, A., Ratcliffe, T., Gaspard, C., Leach, E. R., Vives, M., & Zorek, J. A. 
(2023). Clinical Interprofessional Education in Inpatient Pharmacy: Findings From a 
Secondary Analysis of a Scoping Review. American Journal of Pharmaceutical 
Education, 100617. https://doi.org/10.1016/j.ajpe.2023.100617 

Paasivaara, M., Behm, B., Lassenius, C., & Hallikainen, M. (2018). Large-scale agile 
transformation at Ericsson: a case study. Empirical Software Engineering, 23(5). 
https://doi.org/10.1007/s10664-017-9555-8 

Park, S. K., H Chen, A. M., Daugherty, K. K., Frankart, L. M., & Koenig, R. A. (n.d.). REVIEW A 
Scoping Review of the Hidden Curriculum in Pharmacy Education. 

Santos, R., Cunha, F., Rique, T., Perkusich, M., Almeida, H., Perkusich, A., & Icaro Costa, ´. 
(n.d.). A Comparative Analysis of Agile Teamwork Quality Instruments in Agile 
Software Development: A Qualitative Approach.  

 https://doi.org/10.18293/DMSVIVA2023-217 
Serrador, P., & Pinto, J. K. (2015). Does Agile work? - A quantitative analysis of agile 

project success. International Journal of Project Management, 33(5).  
 https://doi.org/10.1016/j.ijproman.2015.01.006 
Tøndel, I. A., Cruzes, D. S., Jaatun, M. G., & Sindre, G. (2022). Influencing the security 

prioritisation of an agile software development project. Computers and Security, 118. 
https://doi.org/10.1016/j.cose.2022.102744 

  

https://ejournal.seaninstitute.or.id/index.php/InfoSains

