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Abstract: Manual patient registration at the Polyclinic of Politeknik Negeri Jember (POLIJE) offers
ineffectiveness in the patient services. Long waitlﬁntirnc and uninformed service hours at the
polyclinic are two problems that need to solve. This study aimed to dcsi@a website-based
registration system for the POLIJE Polyclinic. The researcher used the FAST (Framework for the
Application of System Thinking) method. This method has detailed stages and is capable of
producing more efficient, effective, accurate and timely data and information management. The
application was built using PHP programming language with Laravel Framework. The registration
system was implemented using RFId on patient cards to make the process of reading and registering
patient data faster. The web-based registration system with RFId patient cards functions well with
features: new patient registration, registration of patient visits with RFId cards, patient queues,
verification of patients who register online, as well as patient, doctor and clinic data management.
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1. Introduction

Technological developments in the health sector must be accessible at any time.
Computers have an important role in information processing. Using a computer or
technology will facilitate work ingle health sector [1]. The Polyclinic of Politeknik Negeri
Jember (POLIJE) was established Elised on the Decree of the Director of Politeknik Negeri
Jember Number 037/K14/KP/SK/2011. The polydinic is a health service organization that
must provide quality services to provide comfort and satisfaction with health services
among the users.

Patient registration is the first gate in health care facilities as this service can be a hint
to the quality of service [2], [3]. Decision on health services is influenced by the quality of
patient registration including the professionalism of the officers [4], [5]. Based on a
preliminary study, patients had to queue long in the patient registration section [5]-[7].
Long queue becomes a problem in patient administrative services of health care centers
[8]. Thus, the management of patient registration should be improved to avoid such long
patient waiting times [9]{11]. In addition, the risk of disease transmission and health
problems swollen during the pandemic. For this reason, healthcare facilities advised
patients to come at less busy hours. Using a registration system technology can speed up
the patient registration process. Hence, crowds of patients will not gather in the
registration room while waiting for the registrafipn [12]. An electronic patient card is one
of the digital registration forms using an RFld (Radio Frequency Identification) system.

RFId is an automatic identification method that uses radio waves to identify objects
and read information from a tag that can be used in the health sector [13]. RFId systems
can increase efficiency in patient data collection. RFld Card Tags cards contain

ﬂns 2024, Vol. 1, No. 3 https://doi.org/10 47 134/ijhis.v1i327




IJHIS 2024, Vol. 1, No. 3

146 of 151

information that can be identified using radio frequencies [14]. With RFID technology, a
tag can be used as a patient card that the registration officer can use to find out patient’s

idenipep.

Es study aimed to design and implement a web-based patient registration system
and Radgy Frequency Identification (RFId) with the FAST method at the Polydinic of
POLIJE. The FAST (Framewoa for the Applications of System Thinking) method was
performed at some stages i.e., scope definition, problem analysis, requirements analysis,
decision analysis, logical design, physical design & integration, construction & testing,
and installation & delivery [15]-[17].

2. Materiads and Methods

The Framework for the Application of System Thinking (FAST) method was used to
create a patient registration system. This method has comprehensive stages and supports
the development of a system by producing more effident, effective, accurate and timely
data and information management [18]. The stages of using the FAST method in this study
are described in Figure 1.
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Figure 1. Stages of the FAST Method

1. pe definition
ased on the results of observations and interviews, the POLIJE Polyclinic conducted
patient registration manually. As a result, patient data were not organized. To solve
this problem, a web-based registration system was proposed using RFId.
2. Problem analysis
Since the Polyclinic had a manual patient registration system, it was difficult to
organize patient data. The problem analysis proposes to design a web-based patient
registration system and Radio Frequency Identification (RFld) with the FAST method.

3. Requirement analysis
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The requirement analysis of the system development include user requirements,
functional requirements, data requirements, and software and hardware
requirements used for system development.

Local design

The system design was conducted using UML (Unified Modeling Language) and
flowcharts (flow diagrams).

Decision analysis

The system design was decided after the previous stages were completed. At the
decision analysis stage, plans were prepared for the system development. Otherwise,
this stage was skipped to the next stage.

Physical design & integration

Designing stage involved the physical structure of the database and the schema of the
system reading process.

Construction & testing

After being given a physical design model, a trial or testing of a system was performed
to identify the business needs such as the acceptance of its users.

Installation & delivery 10

At the installation and delivery stage, the system started to be operated. The transition
from the old system to the new system was observed, and the users were provided
training on the use of the system.

3. Results and Discussion
3.1 Results

1.
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Figure 2. Use Case Diagram System

Figure 2 describes the features or activities that can be performed by three types of

users in the system. Patients showed their cards to scan for registration. The Use Case
Diagram illustrates that there are 3 types of users, namely: patients, registration officers,
and administrators. Patients have access to register independently online and can scan
RF1d using the patient card. Meanwhile, registration officer users get access to register
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patients, collect patient RFld card data, verify patients who have registered online, and
process service queues to the relevant units. The administrator user type gets full access
to patient and registration officer access, and also adds access to patient, service and user
management.

2. Physical Design
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Figure 3. Database Structure of Patient Registration System

The system design presents a table consisting of outpatient, doctor, poly, and
schedule. The flow scheme of patient registration with RFId is shown in Figure 4. There
are 4 tables that are related to each other, namely: rawatjalan, dokter, jadwal, and poli
tables. These tables are centered on the rawatjalan table which is connected via the foreign
key id_poli from the poli table and id_dokter from the dokter table. The poli table is also
related to the jadwal table to link the doctor's schedule at each poly.

) ((c«é»__@ __%@

RFID Reader Mikrokontroler Personal Computer

Figure 4. Scheme of read RFId

The patient card created is an RFld-based card. Wen a patient wants to register, the
patient simply attaches the RFId-based patient card to the RFId reader. Then the RFId
reader reads the ID from the card and translates it into the system that the ID belongs to
the patient who registered. Then the registration system displays the patient's data on the
registration system web page.

3. Construction
To start the page, users logged in first. They then entered their username and
password on this login page.
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Figure5. Login Page

Then to register the patient, the officerthe users fills filled in the following a form
on the patient registration page:

(s Get Klinik " a

Targget oHmin: 0 Jenis # L

Figure 6. Patient Registration Page

3.2 Discussion

A patient registration system is important for health care facilities to handle front
office activities. [t was used to register new patients or returnee for health check at the
POLIJE. Currently, the polyclinic had used a website-based registration system and
manual patient registration. With a manual registration, patients must queue long before
registering for health services.

The website-based patient registggtion information system produced in this study
was able to detect patient cards using Radio Frequency Identification (RFId) technology.
RF1d uses an automatic identification method with a device called a tag and a reader via
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radio waves. The length of the RFID tag is 1 cm to 6 meters to be detected by the RFID
reader, depending on the specifications [19]. RFId technology can be used to improve
health services in polyclinics through barcode reading of patient cards.

Patient card is a patientidentity cardpthat contains medical record files when patients
register to receive health services [20]. With RFID technology, a tag can be used as a
patient card that can be scanned quickly for patient registration. RFID is able to identify
objects using radio frequencies and read information faster and more efficiently [21], [22].

The use of RFID-based patient cards can make it easier to record patient data [13].
Several hospitals in Indonesia have implemented an RFID-based patient card system [23].
The system generally has the ability to read the RFID label card associated with the patient
code in the database via radio waves. If the code matches, the system will show the
patient’s data automatically on the computer monitor [13].

Previous research on the use of RFld technology at hospitals showed that RFId
technology can offer intangible benefits [24]. For example, hospitals which use RFld can
reduce their operating costs, increase patient safety and improve the quality of medical
services [25]. Therefore, the use of a computerized system for patient registration will help
run health services.

4, Conclusions

The manual patient registration pro at the POLIJE Polyclinic cause long queues
and low patient satisfaction. Meanwhi Ie,(gz use of a website-based registration system
with RFId can simplify and speed up the patient registration process. The system was
proven to conduct the process of reading and registering patient data faster. The web-
based registration system with RFId patient cards functions well with features: new
patient registration, registration of patient visits with RFld cards, patient queues,
verification of patients who register online, as well as patient, doctor and clinic data
management.

5. Acknowledgements

We sincerely thank the POLIJE Polyclinic for providing the data and Politeknik
Negeri Jember for supporting the research.

References

1] D. C. P. Buani and I. Suryani, “Information System Design of the Pangkalan Jati Navy Health Center Using the Waterfall
Method,” Evolusi |. Sains dan Manaj., vol. 6, no. 1, 2018, doi: 10.31294/evolusi.v6i1.3536.

2] M. M. Ilyas, “Outpatient Registration Services in Hospitals,” in Seminar Nasional 1B Darmajaya, 2017, pp. 477-486.

3] S. E. Rikomah, Hospital Pharmacy. Yogyakarta: Deepublish, 2017.

[4] V.1 Andriani and N. 5. Febrianta, “ Analysis of Patient Satisfaction on the Quality of Registration Services at the Primary K
Clinic in Bangunjiwo Kasihan, Bantul, Yogyakarta,” in Prosiding Diskusi Ilmiah: Inovasi dan Teknologi Informasi untuk
Mendukung Kinerja PMIK dalam Masa Pandemi Covid 19, 2018, pp. 107-114.

5] A. Nurfadillah and 5. Setiatin, “The Effect of Outpatient Waiting Time on Registration Service Satisfaction at Clinic X
Bandung City,” Cerdika J. Ilm. Indones., vol. 1, no. 9, pp. 1133-1139, 2021.

6] H. N. Sherwin, M. McKeown, M. F. Evans, and O. K. Bhattacharyya, “The Waiting Room 'Wait": From Annoyance To
Opportunity,” Can. Fam. Physician, vol. 59, no. 5, pp. 479481, 2013.

171 L. Suwandari and R. Wardani, “An Analysis of the Online Registration System at Caruban Hospital in 2020,” |. Qual. Public
Heal., vol. 4, no. 2, pp. 15-20, 2021, doi: 10.30994/jqph.v4i2.185.

8] B. Brigl, A. Winter, R. Haux, and E. Ammenwerth, Strategic Information Management in Hospitals: an Introduction to Hospital
Information Systems. New York: Springer Press, 2011.

9] J. 1. Abdullahi, Introduction to Computer Management Tool. Nigeria Victory Publishers, 2004.

[10]  H. Guoging and Y. Ying, “Integrative Management of Information Resources of Enterprises,” | China Soc. Sci Tech Info, vol.
1, 2012,

[11] A. Nikfarjam, E. Emadzadeh, and G. Gonzalez, Biomedical Informatics: Computer Applications in Health Care and Biomedicine,
4th ed., vol. 5. London: Springer London, 2014. doi: 10.1007/978-1-4471-4474-8.

[12]  F.D. Wahyuni and N. E. K. Qotimah, “Evaluation of the Online Patient Registration System for Qutpatients at the Regional




IJHIS 2024, Vol. 1, No. 3 151 of 151

Mental Hospital Dr. RM Soedjarwadi, Central Java Province,” in Prosiding Seminar Informasi Kesehatan Nasional (SIKesNas),
2022,

[13] A. Riyuska and W. Wildian, “Design of Patient Data Identification System in Electronic Medical Records Using RFID
Technology,” J. Fis. Unand, vol. 5, no. 1, pp. 59-64, 2016.

[14] J. Kinantang, Darjat, and A. A. Zahra, “Design of Patient Medical Record Information System at Regional Public Hospital of
Semarang City Based on RFID,” Transient, vol. 4, no. 3, 2015.

[15] E. Iryanti and R. Andriyanto, “Document Management System Using the Framework for The Applications of System
Technology (FAST) Method Case Study: Document Control Unit Quality Assurance Unit ST3 Telkom Purwokerto,” Pros.
Semin. Nas. Multi Disiplin llmu, pp. 52-61, 2016.

[16] N. J. Stevens, P. M. Salmon, G. H. Walker, and N. A. Stanton, Systems Analysis and Design Methods in Human Factors in Land
Use Planning and Urban Design. London: CRC Press, 2018. doi: https://d oi.org/10.1201/9781315587363-10.

[17] W. Warjiyono, F. Fandhilah, A. N. Rais, and A. Ishaq, “FAST Method & PIECES Framework: Analysis & Design of Website-
Based Sales Information Systems,” Indones. |. Softw. Eng., vol. 6, no. 2, pp. 172-181, 2020, doi: 10.31294/ijse.v6i2.8988.

[18]  ]. C. Amaechi, V. C. Agbasonu, and 5. E. Nwawudu, “Design and Implementation of a Hospital Database Management
System (HDMS) for Medical Doctors,” Int. J. Comput. Theory Eng., vol. 10, no. 1, pp. 1-6, 2018, doi: 10.7763/ijcte 2018.v10.1190.

[19]  R. Fitriono, D. Triyanto, and T. Rismawan, “Health Center Patient Treatment Card Prototype Using RFID Tags,” |. Coding
Sist. Komput. Untan, vol. 05, no. 3, pp-23-31, 2017.

[20]  D. N. Haviva, Rumpiati, and D. Nurjayanti, “Use of Medical Identity Cards (KIB) in providing medical record files for
outpatients at UPT Siman Health Center, Ponorogo Regency,” Glob. Heal. Sci., vol. 3, no. 3, pp. 245-251, 2018.

[21]  E.Rachmani, A. Syukur, and E. Mulyanto, “Web-Based Electronic Medical Record Model Design for Leprosy,” |. Teknol. Inf.,
vol. 7, no. 2, pp. 225-238, 2011.

122] A. Rizali, T. A. Nugroho, S. S. Hidayat, and 5. Widodo, “RFID-Based Information System for Medical Data Records
(SIREDAM) of Patients in Polyclinics,” in Prosiding SENTRINOV, 2015.

[23] A. H. Syaifudin, “Delivery Medical Record Information System Using RFID Chips As Patient Cards,” Sekolah Tinggi
Elektronika dan Komputer, 2014.

[24] L Vanany and A. B. M. Shaharoun, “Adoption of RFID Technology in Indonesian Hospitals, Benefits, and Barriers,” J. Tek.
Ind., vol. 11, no. 1, 2009.

[25] S. W. Wang, W. H. Chen, C. S. Ong, L. Liu, and Y. W. Chuang, “RFID applications in hospitals: A case study on a
demonstration RFID project in a Taiwan hospital,” in Proceedings of the Annual Hawaii International Conference on System
Sciences, 2006, pp. 1-10. doi: 10.1109/HICSS.2006.422.

Disclaimer/Publisher’'s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of IdPublishing and/or the editor(s). Id Publishing and/or the editor(s) disclaim responsibility
for any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.




FAST Method to Design Web-Based Patient Registration

System

ORIGINALITY REPORT

15, 106 9« 3

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Atma Deharja, Muhammad Yunus, Arinda
Lironika Suryana. "Integrated Electronic
Medical Record Design With Nutritional
Screening System at NCC's Teaching Factory",
International Journal of Health and
Information System, 2024

Publication

A

Atma Deharja, Muhammad Yunus, Maya
Weka Santi. "Electronic Health Records
Design in the Nutrition Care Center of
Teaching Factory at Politeknik Negeri Jember,
Indonesia", International Journal of Health
and Information System, 2023

Publication

2%

Submitted to Universitas Raharja
Student Paper

(K

Bakhtiyar Hadi Prakoso, Veronika Vestine,
Gandu Eko Julianto Suyoso. "Design of
Interactive Health Promotion Portal Prototype
at House of Health Promotion TeFa",

(K



International Journal of Health and
Information System, 2024

Publication

www.fdanews.com 1 o
0

Internet Source

Arisa Olivia Putri, Musab A. M. Ali, 1 o
Mohammad Saad, Sidiqg Samsul Hidayat. ’
"Wearable Sensor and Internet of Things

Technology for Better Medical Science: A

Review", International Journal of Engineering

& Technology, 2018

Publication

=

jurnal.untan.ac.id 1
%

Internet Source

n Ic:t(;\r/]\étrwslocarez:zl.atlantis-press.com 1 o
> [ T
o Ten-pub 1o
Sustin Farlinda, Nada Savira Nurjannah, <1 o

Muhammad Yunus, Mudafiq Riyan Pratama.
"Design and Development of a Web-Based
Medical Record Retention Information System
at Polyclinic X Jember Regency", International



Journal of Health and Information System,
2023

Publication

fdokumen.id <1
Internet Source %

—_
N

jurnal.uinbanten.ac.id
Internet Source <1 %

Exclude quotes On Exclude matches Off

Exclude bibliography On



