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Abstract—This study aims to design an information system for
the long-term storage of outpatient medical records in hospitals,
focusing on improving data management efficiency, especially in
retrieving inactive records. The research method used is
descriptive with a qualitative approach. Data collection techniques
include interviews, observations, and literature reviews. The
software development process adopts the V-Model method, which
emphasizes verification and validation at each development stage.
The main problem identified in the long-term storage process is
the manual classification of active and inactive records, which is
done by checking the patient's last visit date one by one. This
manual process is considered inefficient, time-consuming, and
potentially disruptive to effective medical record management. To
address this issue, the study proposes the design of an application
that systematically manages inactive medical records in a
computerized manner. This system is expected to help hospitals
optimize time and resources, as well as support digital-based data
storage policies. By implementing this information system,
medical record management can become more structured,
efficient, and accurate, ultimately enhancing the quality of health
information services in hospitals.
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I. INTRODUCTION

Hospitals are healthcare service facilities that provide
comprehensive individual health services, including inpatient
care, outpatient care, and emergency medical services. This
provision aligns with the Indonesian Law of the Republic of
Indonesia Number 44 of 2009 on Hospitals, which stipulates
that hospitals have a primary function in delivering
comprehensive healthcare services to individuals. In addition,
hospitals hold responsibility in supporting the national
healthcare system, particularly as secondary and tertiary
service providers that serve as referral centers for primary
healthcare facilities and other related institutions [1], [2].

One of the essential components in the provision of
healthcare services in hospitals is medical records. Medical
records are documents that contain patient identification,
anamnesis results, physical and supporting examinations,
diagnosis, treatment, and medical procedures provided to the
patient. These records are prepared by healthcare
professionals, such as doctors or dentists, and must adhere to
completeness and clarity standards in accordance with

applicable regulations. Medical records can be in manual or
electronic form and serve as legal and administrative
documentation, as well as a basis for clinical decision-making
in subsequent healthcare services. [3].

In general, medical records encompass all health service
information received by a patient from admission to
discharge, whether as an inpatient, outpatient, or emergency
patient. This document serves as the primary reference when
the patient returns for further treatment and must be managed
in accordance with legal and administrative regulations.
According to storage guidelines, medical records of inpatient
patients must be kept for a minimum of five years from the
date of the patient’s last visit or discharge from the hospital or
health center. After this period, the medical records may be
destroyed, with the exception of discharge summaries and
consent forms for medical procedures, which must be retained

[1].

Research on medical record retention information systems
has demonstrated that unstructured management of medical
records can hinder the efficiency of healthcare services in
hospitals. A study by Hikmah Ramadhanti et al. (2021) at
Islamic Hospital Arafah Jambi revealed that the retention
system was still carried out manually, with the separation of
active and inactive files done individually, and data entry into
computers was performed without system automation. Issues
such as limited storage space and delays in the retention
process have become major obstacles, directly affecting the
quality of health information services. To address these
challenges, the researchers designed a desktop-based retention
information system using the Waterfall approach, leveraging
Microsoft Visual Studio, with the aim of making the retention
management more systematic, efficient, and in line with
medical record management standards in hospitals [4].

A similar study conducted by Putri, Syahidin, and Hidayati
(2022) at RSIA X also highlighted the limitations in the
retention process, which still relied on Microsoft Excel and
manual procedures for checking and classifying active and
inactive medical records. This issue resulted in slow and
inaccurate retention processes, especially due to the lack of a
dedicated information system that integrates the retention
workflow through to reporting. The system developed in this
study was designed using a Waterfall approach, leveraging
Microsoft Visual Studio and Microsoft Access as technical
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platforms, and incorporating Data Flow Diagrams (DFD),
context diagrams, and Entity Relationship Diagrams (ERD) in
the design phase. The implementation of the system
demonstrated an improvement in the effectiveness of retention
and reporting processes, as well as enhanced ease of searching
for archived medical records. [5].

At Jasa Kartini Hospital in Tasikmalaya, the retention
system is still managed conventionally, resulting in prolonged
classification processes and a high risk of record-keeping
errors. The research conducted there developed a desktop-
based information system using Visual Studio 2010 and
Microsoft Access, which is equipped with reporting features
and undergoes black-box testing to ensure optimal system
functionality.

A key issue faced by many hospitals is the limited storage
space for medical records. Over time, the number of medical
records continues to increase, leading to document
accumulation on storage shelves. Medical records are crucial
archives containing data and information about patients who
have received healthcare services. Therefore, their proper
storage and organization are essential for the continuity of
administrative operations and service delivery at hospitals and
public health centers. Without an effective storage system,
hospital administration cannot function as intended[6].

To address these limitations, hospitals need to implement
retention activities or the reduction of inactive medical record
files from active storage spaces. Retention is carried out by
transferring files to other storage areas or converting them into
other formats, such as microfilm. For retention to be effective,
it is essential to establish a retention schedule and an
integrated, documented system for managing inactive medical
records. However, in practice, many hospitals still use manual
retention systems and lack standardized retention schedules,
resulting in file accumulation, difficulties in document
retrieval, and a shortage of space for new files.

Therefore, a technology-based solution is needed to assist
hospitals in the retention and long-term management of
medical record files. The designed information system should
be capable of supporting automatic classification between
active and inactive files, organizing retention schedules, and
providing quick and accurate document search functions. The
implementation of this system will not only enhance space and
time efficiency but also improve file organization and support
the digital transformation of health information management
in healthcare facilities.

II. METHODOLOGY

A. Software Methodology

The Software Development Life Cycle (SDLC) is a
systematic process used in the development and modification
of software systems. This process employs specific models
and approaches that have been tested and proven to produce
high-quality software systems. It adheres to methods that have
demonstrated effectiveness through established best practices

[7].
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Figure 1. V-Model[7]

Phases of the V-Model

1.  Requirement Analysis

This phase is the initial process for understanding and
identifying the user’s needs for the system to be developed.
Information is gathered through interviews, observations, or
document studies to identify both functional and non-
functional problems and requirements. The result of this phase
is the user requirements document, which serves as the
foundation for the further system design.

2. System Design

In this phase, the overall system structure is designed
based on the results of the requirement analysis. The
development team determines how the system will operate,
what modules are needed, and how system components will
be integrated. This phase also defines the system boundaries,
data specifications, and the main interfaces between the
system and the user.

3. High-Level Design

High-level design focuses on identifying the main system
modules, the data flow between modules, and the primary
functions of each component. The goal is to create a
framework for the system so that all components can interact
effectively. Diagrams such as DFD Level 0 and ERD are
commonly used to visually represent this design.

4. Low-Level Design

Low-level design provides technical details for each
module, such as algorithms, data structures, programming
logic, and user interface design. The goal is to ensure that
programmers can implement the system accurately according
to the design, and to facilitate the debugging and maintenance
of the system in the future.

5. Coding / Implementation

This phase involves the actual process of building the
system based on the previously established designs. Each
module is developed using a specific programming language
and is tested independently. The output of this phase is an
initial system or application that can be technically and
functionally tested.
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6.  Unit Testing

Unit testing is conducted to ensure that each module or
component works as intended on an individual basis. This
testing is performed by the programmer or development team
to detect errors early before the modules are integrated into the
larger system.

7.  Integration Testing

After all modules are tested individually, the next phase is
to test the integration between modules. This testing ensures
that the data flow and communication between parts of the
system function smoothly and as intended, as designed during
the high-level design phase.

8. System Testing

System testing is performed on the entire integrated
system to ensure that all components work according to the
system’s specifications. This process includes testing the
system's functionality, performance, security, and overall
reliability before it is delivered to the users.

9. Acceptance Testing

The final phase in the V-Model is acceptance testing,
where end users test the system to verify that it meets all the
agreed-upon requirements. This testing serves as the basis for
the users to either accept or reject the system, and it is often
used as a benchmark for the successful implementation of the
system.

The selection of the V-Model methodology in this research
is based on its advantages as a derivative of the Waterfall
model, which emphasizes software quality through a
systematic approach. This method supports communication,
modeling, and construction processes from the beginning of
the development cycle, allowing for parallel validation and
verification at each stage. Thus, the V-Model is an optimal
choice for ensuring the accuracy, completeness, and reliability
of the system from the initial phase to the final implementation

[71.[8].
II.  RESULT AND DISCUSSION

A. System Process Analysis

The system analysis phase aims to identify and outline the
specifications of the processes within the information system
currently in use. This process is visualized using a use case
diagram, as referenced in [9], [10], [11] The system design is
a follow-up to the analysis that has been conducted, describing
how a system is developed to become a solution to the issues
identified during the analysis of the existing system [7], [8],
[15], Figure 4 below illustrates the visual representation of the
class diagram design for the developed system.
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Figure 2. Use Case of the Retention Information System

Table 1. Class Descriptions in the Class Diagram for the
Outpatient Medical Record Retention Information System

Class Name Description
Represents the user authentication process
. based on the login use case scenario. It is
Login .
used to validate user access to the
application system.
. Represents the entity responsible for
Medical Record p . Y esp .
managing medical record data. It is used to
Officer . .
summarize information from the staff data.
. Responsible for classifying medical record
Medical Record P . .y g . .
. files based on their active or inactive status
Separation )
for retention purposes.
Functions to assess the feasibility of
Medical Record | inactive files, determining whether they still
Assessment hold value for storage or should be
destroyed.
Used to generate retention data summaries
Report in the form of reports, based on information

from the previous processes
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Figure 5. Sequence Diagram of the Long-Term Storage
Information System
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Figure 6. Deployment Diagram of the Long-Term Storage
Information System

10. Table Mapping in System Design

The database design for the outpatient medical record
retention information system consists of several primary
tables that represent key entities within the system. The Staff
Table stores information regarding the identities of the staff
responsible for managing medical records, with the Employee
Identification Number (NIP) serving as the primary key. This
table includes attributes such as name, position, phone
number, username, and password, all of which are of the text
data type.

The Patient Registration Table serves to record patient
data at their first visit, with the medical record number
(No_rm) as the primary key. This table includes attributes
such as name, gender, date of birth, age, address, occupation,
payment method, responsible person, clinic, doctor's name,
and admission date. Most of the data in this table are of the
text data type, while the date of birth and admission date are
stored as date and time data types.
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Next, the Medical Record Table (RM) stores data
regarding patient visits, including the medical record number,
patient name, visit date, final diagnosis, attending doctor, file
storage duration, and the medical record status
(active/inactive). The primary key for this table is also No_rm.

The final table is the Assessment Table, which contains
information regarding the evaluation of medical record files.
The structure of this table is like the RM Table, but it includes
an additional remarks column to provide supplementary notes
on the retention assessment results. Like the others, No_rm is
used as the primary key. This design supports the system's
needs by efficiently managing data related to staff, patients,
visit processes, and the assessment of the medical record
status in a structured manner.

B. User Interface Design

This section presents the results of the implementation of
the interface design previously created in the form of display
layouts. The following screenshots showcase the user
interface of the outpatient medical record retention
information system as a visualization of the functionality that
has been designed.

1. Login

==

Form Login

Figure 7. Login

The image above displays the Login Form interface of the
outpatient medical record retention information system. This
interface serves as the entry point for users who wish to access
the system, providing two main input fields: Username and
Password. After the user enters their credentials, the Login
button is used to verify the information and proceed to the
system's main page, while the Cancel button functions to abort
the login process. The visual design of the background,
featuring a digital padlock icon, reflects a strong emphasis on
data security and restricted user access.

2. Main Menu

The image above illustrates the main page (dashboard) of
the Medical Record Retention Information System
application. This interface serves as the central navigation hub
for users upon successful login to the system. At the top, the
primary menu includes options such as Master Data, Reports,
and Log Out, allowing users to access the system's key
features, including staff and patient data management,
retention assessment, and report generation. The visual
design, featuring a health-related logo in the top-left corner,
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establishes the system's identity as an application used within
healthcare facilities. This interface is designed to be simple yet
informative, ensuring that users can operate the system
efficiently and effectively.
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Figure 8. Main Menu

3. The Patient Information Input Interface
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Figure 9. Patient Information

The image above depicts the Patient Input Form in the
outpatient medical record retention information system. This
form is designed to record and manage patient data, which
includes information such as Medical Record Number,
Patient's Name, Place and Date of Birth, Gender, Age,
Religion, Education, Occupation, Marital Status, Phone
Number, Date of Visit, and Address. At the bottom, there is a
table displaying previously entered patient data. Users can
perform actions such as adding, saving, updating, deleting,
canceling, or searching for data using the available control
buttons. This interface aims to streamline the management of
patient data, making it more systematic and efficient for the
staff.

4.  Outpatient Medical Record Retention Form Display
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Figure 10. Evaluation of Outpatient Medical Records

The image above illustrates the Medical Record
Assessment Form in the medical record retention information
system for outpatient services. This form is used to evaluate
the feasibility of storing patient medical records based on visit
data. The information inputted includes the Medical Record
Number, Patient Name, Visit Date, Polyclinic, Final
Diagnosis, Doctor, Storage Duration, Medical Record Status
(active or inactive), and Additional Notes. On the right side,
control buttons such as Save, Edit, Delete, Cancel, and Back
are provided to facilitate data management. Meanwhile, the
bottom section displays a table of previously assessed patient
data, making it easier for staff to review or update existing
information. This interface supports the retention process in a
systematic, efficient, and structured manner.

5. Long-Term Storage Reporting
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Figure 11. Reporting of Outpatient Medical Record Retention

The image above illustrates the Retention Report Form
interface for medical record retention in the outpatient
information system. This interface offers two generation
options: one based on the patient's name, polyclinic, and
doctor, and the other based on the doctor and the year of
service. Users can select the desired report type via the
dropdown menu, then click the PRINT button to generate the
report according to the specified criteria. The CANCEL
button is used to clear the input fields, while the EXIT button
closes the form. This interface design is intended to streamline
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the process for staff, enabling them to quickly, accurately, and
systematically produce retention reports based on the selected
parameters.

C. Software Performance Testing

The software testing of the outpatient medical record
retention information system was conducted using the black
box testing method, which focuses on evaluating the system's
functionality without considering the internal structure of the
software. The primary objective of this test was to ensure that
each feature of the system operates as expected. Several
components were tested, including the login process, data
input in the officer form, patient form, doctor form, and
polyclinic form. The test results indicated that when the input
data was wvalid, the system successfully displayed a
confirmation dialog and stored the data in the database.
Conversely, when the data was invalid, the system displayed
an error message, and the data was not saved, confirming that
the validation feature is functioning as intended. Overall, all
tests yielded acceptable results, leading to the conclusion that
the system is functioning correctly according to the designed
functional specifications.

Table 2. Login

Test Purpose Description
Login Access the main menu Succesfull

Add Access the officer data Succesfull

form

Cancel Cancel login Succesfull

Exit Exit from the login form Succesfull

Table 3. Menu
Test Purpose Description
Master Data Display form options Succesfull
e Officer Data | Display officer data Succesfull
e Patient Display patient Succesfull
Registration | registration

e Doctor Data | Display doctor data Succesfull
¢ Visit Data Display visit data Succesfull

IV. CONCLUSION

This study has resulted in the development of an outpatient
medical record retention information system designed to assist
in the process of separating and evaluating inactive medical
record files in a more structured manner. Utilizing the V-
Model methodology in its development, the system was
successfully built through a systematic series of phases,
resulting in features that meet the specified requirements,
including login, patient data input, staff and doctor
management, as well as retention processes and reporting.
Testing conducted using the black-box method indicates that
the system functions properly, handling both correct and
erroneous input effectively.
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With the implementation of this system, the management
of inactive medical records has become more efficient and
easier to monitor. In the future, the system can be further
developed, for instance, by adding an automatic search feature
based on retention schedules, integrating with the hospital's
electronic medical records (EMR) system, and incorporating
cloud storage to support long-term digital storage.
Additionally, direct field trials should be conducted to assess
the system's effectiveness and user acceptance.
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