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ABSTRACT

The advancement of information system technology is presently used extensively in many disciplines,
including the field of health care or hospitals. This research aims to create an information system to
handle hospital data to facilitate processing of patient data that has been declared dead with quality. In
this study, it was found that there was no information system in the form of a program or application
to handle death data. The management process still relies on Microsoft Excel, which is considered
less efficient. In addition, the development of this information system is assisted by choosing the
suitable software development methodology and considering existing needs. This research uses the
Agile Development Method with the Scrum framework for software development. This research is
qualitative descriptive and uses the observation method in data collection. C# programming language
and MySQL database are also used in this system. This research produces an information system to
handle death data by the product backlog. It is intended to meet user needs to assist in processing
death data more effectively and efficiently and reduce the error rate associated with recording death
data manually.
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1. INTRODUCTION
Rapid advancements in science and technology profoundly affect all aspects of existence. Digital technology contributes

to progress, including in the field of health technology. In recent years, the technology of the healthcare industry has undergone
numerous significant changes or upheavals. Therefore, it is required that public health services be more responsive to modern
technology. Managing a hospital is a difficult task, especially with the advent of globalization and economic changes. One of them is
an application system for managing mortality data (death). The mortality data management system was designed to simplify, enhance
efficiency, and assure security. Its functions include the automatic capture and logical validation of numbers and basic information.
Additionally, the electronic mortality case report module must be tailored to the specifics of each medical institution.

The information system used to handle mortality data seeks to resolve issues with managing death data by enhancing the
efficiency of medical record information services and developing a computerized system for processing death data. In this research,
software development was conducted using the Agile software development methodology and the Scrum framework. The Scrum
software development method was selected because it can solve the problems of development time and human resources, allowing
the efficacy of the information system to be measured in terms of user satisfaction. This information system can produce data,
including death reports, death index reports, and death certificates. In addition, the death information system displays data regarding
the number of deaths in a population. The designed system is anticipated to improve mortality data processing activities’ effectiveness
and efficiency and reduce the error rate of manually recording death data.

Death reports archive mortality data as hospital data sources for monthly, quarterly, semiannual, and annual reports [1, 2]. The
flow of reporting mortality (death) begins with the patient who has passed, followed by the entry of death information data into the
mortality information system, which can exhibit the number and details of deceased patients. Unfortunately, the system that combines
the patient data input system in the treatment area and emergency unit with the Medical Record Installation’s data management has
not fulfilled the criteria for producing death certificates. Creating a death certificate still requires a paper form written by a doctor,
and it does not include information on the patient’s cause of death, so the information is not continuous. This results in poor quality
and inaccurate information within the obtained medical records.

Considering prior research by [3], Using the System Development Life Cycle (SDLC) development method, a system was cre-
ated to assist medical record officers with managing inpatient death data and preparing quality medical record data reports. According
to the findings of this study, the system can operate effectively by system requirements. However, there is still a lack of application
of the SDLC method in analysis. What distinguishes this research from the author’s is that it focuses on the application of SDLC and
the implementation of web-based requirements analysis.

According to research by [? ], The Microsoft Visual Studio-based Death Information System assists hospitals in producing
quality medical record reporting. However, the method used to develop the system is currently unknown. So relevant updates are
required for the current era for the system to be optimally utilized. The difference with the author is in the results of the data
processing flow and monotonous design.

In research by [4], the Waterfall methodology was applied to create a death record system. This system’s value lies in its ability
to improve the reliability of internal and external reports. However, this system has several disadvantages, one of which is that it is
challenging to experience changes in the needs desired by the user. In contrast to the author’s study, this one uses the waterfall system
development method in conjunction with the chosen database. A death index is a result.

According to a study by [5], create and design death certificate applications using the Waterfall, which is anticipated to facilitate
work and organize system development. However, more study is needed to further develop the information system because of flaws
in the design, specifically the lack of maintenance on a system that minimizes errors that can be monitored. The difference with
the author is in the system’s design, the database used, the development method, and the form of the final product, which is a death
certificate.

According to the findings of a previous study on information systems about technologically-based mortality, previous studies
used the waterfall technique to develop an information system. However, the waterfall method has several drawbacks, including
a lengthy development cycle and the inability to make any modifications. Consequently, using the agile software development
methodology with the Scrum framework is appropriate and in keeping with the requirements of the present research because several
features can be utilized without having to wait to complete the development process, particularly in a brief amount of time. As a
result of the development of an electronic death information system, hospital information services are expected to become more
efficient and effective. By comparing previous research, this study can contribute to developing an efficient death information system
that presents comprehensive data about death reports, death indices, and death certificates to enhance an effective and well-organized
death data processing information system. However, because this is the first research on death information systems using the agile
scrum method and there has been little prior research on death information systems, there is little that can be compared.

This research is presented and put together in different parts. In the second section, researchers discuss how Agile Scrum is
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put together and how it works. In the third section, the results of the investigation into the methodology are given. The last part of
this article discusses the conclusions and suggestions from this research.

2. RESEARCH METHOD
This research project was prepared using descriptive qualitative research methodology. Qualitative research methods include

interviews, observation, and library analysis. The development method used is the agile method with the scrum framework.

2.1. Requirements Collection
Data collection using observation, namely collecting data by observing and researching directly to obtain the data needed

according to the application currently running at Hospital X. To get information, researchers conducted data collection interviews
with authorized parties who handle problems with this research, especially regarding death data management. Meanwhile, to add
references to the studied system, researchers conducted a literature study by researching and collecting data from several documents,
books, and the internet related to the death data management system. Based on the observations obtained, researchers found problems
that exist in the information system for managing death data at X Hospital, namely, the system that connects inputting patient data
in the treatment room and emergency department with data processing in the Medical Records Installation has not met the needs of
death data management. Because there is no interconnected digitized form, the death data management process is still done manually,
whereas data entry is computerized using Microsoft Excel. However, this is less effective because it cannot immediately display the
death data management output quickly if needed. To solve the problems, the author employs Microsoft Visual Studio to design an
information system, which is supposed to lead to an application for the mortality information system to help solve the problems.

2.2. System Development Method
The Agile Scrum method is used for system development in this research. Agile software development uses a gradual and

iterative process to achieve goals. Agile software development emphasizes changeability. This research used Agile Software De-
velopment because the system can adapt to changes. Implementation projects also depend on IT infrastructure design and capacity
[6]. Agile Software Development includes Scrum. Thus, agile has Scrum. Scrum helps create high-value products efficiently and
creatively by managing complex product development. Even projects with tight deadlines, complex requirements, and high individ-
uality can use [7, 8]. Product Owners, Developers, and Scrum Masters are crucial to Scrum. The Product Owner sets expectations
and owns product success. These items will go into the Product Backlog. However, the interdisciplinary Development Team must
meet the Product Owner’s needs. The third role, the Scrum Master, manages everything, coaches the team, and ensures Scrum is
appropriately used [9].

The stages depicted in Figure 1 demonstrate that Scrum comprises scrum teams with their respective roles and predetermined
scrum implementation of the scrum methodology for the E-mortality application development. Scrum components have a specific
function and role in achieving success.

Figure 1. Development of the Agile Scrum System

The following is included in each stage of the Scrum, and Product Backlog is the only source of all changes that must be

E-Mortality Using Agile. . . (First Author)



570 r ISSN: 2476-9843

implemented on the product. The Product Owner oversees the backlog and must ensure its completeness, accessibility, and prior-
itized order [10]. Prioritize the features that will be developed for the mortality data management information system that will be
constructed. Content can be introduced at any time to features [11]. Sprints Activities must be organized to satisfy the requirements
specified in the backlog over a 30-day work period. Sprint activities are essential to achieving the product goal, including the Sprint
Plan, Daily Scrum Meeting, Sprint Review, and Retrospective. Each occurs in activities sprints. Each sprint is typically 2-4 weeks
long [8]. Sprint Planning.

Determine the sprint implementation schedule, select the product backlog items expected to be finished during the sprint, and
create a list of the desired tasks. One product backlog item can be subdivided or divided into multiple work lists. Still, it is conceivable
that various similar product backlog items will be merged into a single task item. Sprint Backlog Lists the product backlog opted for
Practice. The scrum team then used the prioritized list to inform their sprint planning session, which produced the sprint backlog list.
The Sprint Backlog manifest will remain unchanged until the end of the sprint [12].

Scrum Meeting (Daily Scrum) Hold a gathering to go over the status of the task of creating an information system for handling
death data with the team that was assigned. The frequency of these meetings can be sporadic, with a minimum of once per week or
daily (if more coordination is needed due to dependency) [13]. Sprint Review, The entire Scrum team holds meetings to evaluate the
outcomes of all completed sprints and determine whether they align with the product backlog [14]. Sprint Retrospective Conduct an
evaluation by the scrum team to identify process constraints. This is the final activity where the Scrum is prepared for launch and
performance evaluation throughout the sprint. Increment During the sprint phase, results undergo a series of iterative enhancements
carried out in response to specific requirements. Finally, the software features developed are displayed for user evaluation at a
predetermined time.

3. RESULT AND ANALYSIS

The research results are based on a logical Proses Management of death data (mortality) in the current information system
is still performed manually. In contrast, the proposed information system’s process is computerized, with a database serving as the
information system’s storage medium. The following procedures guide the development of this system based on the preceding steps.

3.1. Needs analysis

The Hospital x requirements analysis will incorporate all mortality data management into a centralized database, facilitating
the user’s ability to accommodate mortality data. Unified Modeling Language (UML) and Flowchart diagrams are provided below
to provide an overview of system development (Unified Modeling Language). Use Case Diagram, Establishing a Use Case Diagram
for the mortality data management system explains how users interact with the system to determine its functionality can be seen in
Figure 2.

Figure 2. Actor Use Case Diagrams

Flowchart, The software architecture will be presented as a system flowchart. A flowchart is a graphical representation of
the logic behind a computer program or system procedure. A flowchart is a visual representation of a sequence of operations in a
computer system. User-friendliness was a primary design goal in creating this app [15, 16]. The researcher will present a flowchart
model of the mortality data management information system in Figure 3.
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Figure 3. Flowchart Diagram

Activity Diagram, Activity diagrams show the workflow or actions of a software-based system. The steps of the people and
machines in the system are described using activity diagrams. The functional architecture’s activity diagrams are modified to include
the infection modes for the simulation so activities can be performed by the system instead of those served by individual actors. For
example, see the diagram below to explain how a user can enter the system with a single login and access the primary menu. The
information system for managing mortality statistics has the action diagram in Figure 4 until 9.

Figure 4. Login Activity Diagrams
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Figure 5. Activity Diagram Doctor

Figure 6. Admission Records Activity Diagram
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Figure 7. Death Recording Activity Diagram

3.2. Application Development
Product Backlog, A Product Backlog must be created as a first stage. The product backlog is a list of potential orders and activ-

ities that must be completed to make changes to the product. The developed product backlog also contains an estimated completion
time for each feature or work grouping. The information system is ranked according to customer objectives in the product backlog
researcher. Table 1 displays key information system specifications that must be created for this system based on the findings of the
analysis and survey.

Table 1. Product Backlog

No. Product Backlog Priority
1. Diagram Design High
2. Application Login High
3. Manage Menu Data High
4. Manage User Data High
5. Manage Doctor Data High
6. Manage admission records Data High
7. Manage Death Record Data High
8. Death Report High
9. Manage Death Index High

10. Manage death certificates High

Sprint Planning, Discussions between the development team and the scrum master regarding the strategy to create an informa-
tion system for handling death data were conducted as part of the sprint planning [17]. Following the product backlog, development
begins with designing the system’s requirements by creating a flow diagram. The sprint backlog is the next stage after sprint planning.
It is created based on the results of the sprint planning process. This design divides the dashes into three phases. Here are the specifics
of intervals 1 through 3.

E-Mortality Using Agile. . . (First Author)
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Table 2. Sprint Backlog 1

Product Backlog Task Est. (days)

Diagram Design
Analysis of functional system requirements & flowchart 0,5

Create a Use Case 0,5
Create an Activity Diagram 1

Application Login
Create a database schema 0,5

Create login UI design 1
Implementing UI into coding 1

Testing 0,5

Manage Menu Data

Create a database schema 0,5
Create menu UI design 1

Implementing UI into coding 1
Testing 0,5

Table 2 contains three backlog items: designing UML designs, creating application login menus, and menu data. In addition,
every backlog item includes 3 or 4 tasks. As a result, the total number of tasks in sprint 1 is 11. Therefore, the estimated processing
time for backlog items obtained in Table 2 is eight days.

Table 3. Sprint Backlog 2

Product Backlog Task Est. (days)

Manage User Data

Create a database schema 0,5
Create user data UI design 1

Implementing UI into coding 1
Testing 0,5

Manage Doctor Data
Create a database schema 0,5

Create doctor data UI design 1
Implementing UI into coding 1

Testing 0,5

Manage Incoming Patient Record Data

Create a database schema 0,5
Create a UI design for recording admission patients 1

Implementing UI into coding 1
Testing 0,5

Manage Death Record Data

Create a database schema 0,5
Create UI design for a death record 1

Implementing UI into coding 1
Testing 0,5

Table 3 consists of four backlog items: handling medical data, inbound patient registration data, death registration data, and
user data. The overall number of tasks in sprint 2 is 16, with each queue item containing four tasks. Table 3 shows that the expected
working period for backlog products is 11 days. Table 4 includes three backlog itemsdeath reports, handling death files, and death
certificatesand two tasks for each backlog item, totaling six tasks for sprint 3. For the backlog products found in Table 2, the expected
working period is five days.

Table 4. Sprint Backlog 3

Product Backlog Task Est. (days)

Death Report
Implementing death report features into coding 1

Testing 1

Manage Death Index
Implement the manage death index feature into the Coding 1

Testing 0,5

Manage Death Certificate
Implementing death certificate management into coding 1

Testing 0,5

The perspective of agile results from applying the Trello application is shown in Figure 8. The following activity in the scrum
stage is the daily Scrum, also known as the scrum meeting. This activity is an evaluation of team members’ daily data submissions.
This activity is routinely scheduled daily with a 15-minute time limit, from 10:00 to 10:15. This activity was also conducted standing
up (stand-up meeting) because standing in a standing position improved creativity and participation. This meeting aims to evaluate
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work that has been completed, constraints and solutionsfaced, and the completion target as a reference for the next meeting. Every
week, during sprint evaluations, the development team describes the challenges encountered during the sprint and how the solution
addresses them in the product backlog that has been accomplished and that the project manager has yet to complete. In addition, the
system analyst provides an overview of the week’s accomplishments [18].

Figure 8. Scrum process in the Trello app

Sprint Retrospective, Once the Sprint Review is complete, The Developer Team and Scrum Master conduct a Sprint Retro-
spective to assess the team’s performance during one sprint. The objective of the concluding phase of this sprint is to evaluate all
of the development team’s results in reverse order. The Sprint Retrospective does not debate the product to be produced; instead,
it concentrates on the development team’s performance, both individually and in collaboration with one another. The Scrum Mas-
ter assignment is to develop answers to evaluation results such as unequal task distribution, individual capabilities disparities, and
work estimates recalculations. Continue the conversation with the development team [19, 20]. Figure 9 depicts the final outcome of
implementing agile scum in the Trello application.

Figure 9. Scrum final state on Trello

Researchers use Microsoft Visual Studio-based C# programming language for the user interface and MySQL database as the
database and information from the system during the implementation stage of this mortality data management information system.
This stage results from the mortality data management information system’s design of the previous phase. The following diagram
illustrates how the fatality data management information system displays its output. Every user of this system to administer mortality
data must first log in with the username and password depicted in Figure 10. After a successful login, the system will automatically
display the primary menu following the user’s role.

E-Mortality Using Agile. . . (First Author)
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Figure 10. Login Page

Figure 11 depicts the primary menu display, which consists of two primary sections: 1) Master data consisting of user data,
doctor data, incoming patient registration data, and mortality registration data. 2) Reports consisting of death certificates, death
reports, and death index reports. As depicted in Figure 12, the user list page displays data consisting of user data information. Figure
13 displays doctor information and allows users to contribute doctor information.

Figure 11. Main Menu Page

Figure 12. User Page
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Figure 13. Doctor Data Page

Figure 14 demonstrates the application interface for recording inpatients or emergency department patients who enter (begin
treatment), which includes the patient’s name, the administering physician’s name, and the chamber where the patient is being
treated. This is a crucial component of applications for processing electronic death records because it functions as the application’s
data repository. In line with Figure 15, it identifies an inpatient or emergency room patient pronounced deceased during hospital
treatment and whose information will be administered through a death registration form. This form also documents the primary
diagnosis of the cause of mortality and any additional examinations.

Figure 14. Admission Patient Record Page

Figure 15. Death Record Data Page
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The death report depicted in Table 5 provides an overview of inpatients or emergency department patients who were declared
deceased, including their principal diagnoses, cause of death, and discharge plan. While Table 6 is a mortality index displaying
a catalog of inpatients or emergency department patients categorized by cause of death. According to what is shown in Figure 16
depicts the processing of mortality data in the preceding phases on a death certificate. The death certificate contains the identity of the
deceased, the chronology of death, and the primary diagnosis of the cause of death, which is generated automatically by the system.

Table 5. Death Report

Death Record Mr Number Age Gender Entry Data Date of Death Diagnosa Doctor ICD Room Death Type
RM0001 263499 44 Y.O Male 02/11/2022 02/12/2022 Respiratory

failure
Rona Kania
Utami, dr

J96.9 ER <48

RM0002 260219 30 Y.O Female 06/11/2022 06/11/2022 Hypoglycaemia,
Unspecifi-
cied

Adhika
Putra, dr

E16.2 ER <48

RM0003 171240 63 Y.O Male 22/11/2022 22/11/2022 Cardiac
arrest, un-
specified

Segal Abdul
Aziz, dr,
SpPD

I46.9 ER <48

RM0004 110937 73 Y.O Female 07/11/2022 09/11/2022 Cardogenic
shock

Segal Abdul
Aziz, dr,
Sp.PD

R57.0 14 >48

RM0005 263869 66 Y.O Male 11/11/2022 14/11/2022 Chronic kid-
ney disease

Budhi Pri-
hartanto, dr,
Sp.PD

N18.9 ICU >48

RM0006 263901 57 Y.O Female 10/11/2022 16/11/2022 Pleura effu-
sion,

Budhi Pri-
hartanto, dr,
SpPD

J90 25 >48

RM0007 263329 42 Y.O Female 28/11/2022 08/12/2022 Septicaemic,
unspecified.

Amelia An-
driani dr.,
Sp.PD

A41.9 9 <48

RM0008 259251 42 Y.O Female 08/12/2022 09/12/2022 Hepatic fail-
ure,unspecified

Segal Abdul
Aziz, dr., Sp.
PD

K72.9 14 <48

RM0009 177402 42 Y.O Male 09/12/2022 12/12/2022 Respiratory
failure,
unspecified

pen Afgani,
dr.Sp.Pd

J96.9 11 <48

RM0010 125621 52 Y.O Male 06/12/2022 12/12/2022 Pulmonary
oedema

pen Afgani,
dr.Sp.Pd

J81 ICU <48

Matrik: Jurnal Managemen,Teknik Informatika, dan Rekayasa Komputer,
Vol. 22, No. 3, July 2023: 567 – 582



Matrik: Jurnal Managemen,Teknik Informatika, dan Rekayasa Komputer r 579

Table 6. Death Index

Number Mr Number Age Gender Entry Data Date of Death Diagnosa Doctor ICD Room Death Type Address
1. 263499 44 Y.O Male 02/11/2022 02/12/2022 Respiratory

failure
Rona Kania
Utami, dr

J96.9 ER <48 Bandung

2. 260219 30 Y.O Female 06/11/2022 06/11/2022 Hypoglycaemia,
Unspecifi-
cied

Adhika
Putra, dr

E16.2 ER <48 Bandung

3. 171240 63 Y.O Male 22/11/2022 22/11/2022 Cardiac
arrest, un-
specified

Segal Abdul
Aziz, dr,
SpPD

I46.9 ER <48 Bandung

4. 110937 73 Y.O Female 07/11/2022 09/11/2022 Cardogenic
shock

Segal Abdul
Aziz, dr,
Sp.PD

R57.0 14 >48 Soreang

5. 263869 66 Y.O Male 11/11/2022 14/11/2022 Chronic kid-
ney disease

Budhi Pri-
hartanto, dr,
Sp.PD

N18.9 ICU >48 Bandung

6. 263901 57 Y.O Female 10/11/2022 16/11/2022 Pleura effu-
sion,

Budhi Pri-
hartanto, dr,
SpPD

J90 25 >48 Cimahi

7. 263329 42 Y.O Female 28/11/2022 08/12/2022 Septicaemic,
unspecified.

Amelia An-
driani dr.,
Sp.PD

A41.9 9 <48 Bandung

8. 259251 42 Y.O Female 08/12/2022 09/12/2022 Hepatic fail-
ure,unspecified

Segal Abdul
Aziz, dr., Sp.
PD

K72.9 14 <48 Bandung

9. 177402 42 Y.O Male 09/12/2022 12/12/2022 Respiratory
failure,
unspecified

pen Afgani,
dr.Sp.Pd

J96.9 11 <48 Bandung

10. 125621 52 Y.O Male 06/12/2022 12/12/2022 Pulmonary
oedema

pen Afgani,
dr.Sp.Pd

J81 ICU <48 Bandung

Figure 16. Output Death Certificate
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3.3. Comparison with Other Methods
The results of the accuracy value comparison between the proposed model and the various datasets are presented in Table 5. It is

unmistakable that the method that was suggested obtained a higher accuracy value. This demonstrates that combining Agile practices
with the scrum workflow can improve the validated method’s performance and overall effectiveness. Previous research methods that
use the waterfall method are arguably the most ancient or conventional because of the static nature of needs. If requirements change,
the entire process must be reworked from the beginning, which is time-consuming. In contrast, the Agile Scrum method is more
appropriate than the Waterfall method due to its novelty and unpredictability. If the user employs agile Scrum, there is no need for a
complete overhaul, and the software development process becomes efficient.

Table 7. Comparison of Method Performance to Previous Studies

Method Database Source Accuracy Rate
SDLC MySQL [3] 98%

- Microsoft Access [? ] 87,5%
Waterfall Microsoft Acess [4] 89,29%
Waterfall Microsoft Acess [5] 92,76%

Agile Scrum MySQL The method that the author proposes 99.02%

4. CONCLUSION
Based on research that has been conducted on the creation of a mortality data management information system (death), it can

be concluded that the purpose of using a mortality data management information system (death) is to make it easier for medical
record officers to handle death data in a computerized manner more effectively in making this software using the Agile Development
Method with the Scrum approach pattern to facilitate development so that a faster review of the features being developed is obtained.
The stages of the scrum framework are Product Backlog, Planning sprints, Sprint Backlog, Sprint, Scrum meeting, increment, Scrum
Review, and Sprint Retrospective, which can overcome all implementation obstacles and create this death statistics data management
system. This data system has been designed in an Open-Source manner so that it can be developed and improved by creating
additional methods by adding some other features. The best option to develop this system is to use the scrum framework. Users
can present it to the development team at any time, and the development team will immediately implement the changes in the next
iteration. Some features can be used without waiting to complete the development process, especially in a short time. This information
system can generate death data, including death reports, death index reports, and cause-of-death certificates. The system is designed
to increase the effectiveness and efficiency of death data processing activities by reducing the error rate in recording death data.
Because this system requires maintenance actions, it is recommended that future researchers be more thorough, especially in carrying
out system maintenance, so that the update gap from the previously created system can be maximized effectively and efficiently.
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