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Abstract: Anesthesia Care Nursing Documentation (ASKAN) is a record that contains
the actions performed by an anesthesiologist on a patient. In the existing Electronic
Medical Record Anesthesia (AREME) application, documentation is limited to intra-
anesthesia. This does not align with the guidelines in the Anesthesia Care Nursing
Documentation (ASKAN) manual. This study aims to develop the AREME application
by adding pre-anesthesia documentation, in accordance with the guidelines outlined in
the ASKAN manual. The research method used is Research and Development (R&D)
with the Waterfall software development method, which includes the stages of
Requirement, Design, Implementation, Verification, and Maintenance. The results of
this study produced a new interface and pre-anesthesia documentation in the AREME
application, in accordance with the guidelines in the ASKAN manual. System testing
was conducted using Black Box Testing with Use Case testing techniques, and the
results showed that all system functions operate according to the specified requirements.
Therefore, this study successfully developed pre-anesthesia documentation in the web-
based Electronic Medical Record Anesthesia (AREME) application.
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INTRODUCTION

Anesthesiology Nursing Care/Anesthesia Care is a series of comprehensive care activities provided to
patients during the pre-anesthesia, intra-anesthesia, and post-anesthesia phases [1]. The pre-anesthesia
phase is a comprehensive clinical assessment conducted before the administration of anesthesia in
patients who will undergo surgical procedures [2]. Complete documentation of the pre-anesthesia
assessment is essential for patient safety [3]. Comprehensive documentation also plays an important role
in accurate anesthesia planning and improving the quality of clinical services, as well as assisting in
planning interventions to prevent complications [4].

Systematic documentation of Anesthesiology Nursing Care includes assessment, identification of
problems, interventions, implementation, and evaluation. Documentation of Anesthesiology Nursing Care
also forms part of anesthesia healthcare services as a legal aspect for professional responsibility and
accountability [1]. In practice, the documentation of anesthesiology nursing care is still commonly
performed using conventional methods such as paper and writing tools. Interview results conducted by
Abadi et al. (2025) showed that 33% of the reports produced were still incomplete due to the continued
use of conventional methods. Recent studies also indicate that Electronic Medical Records are more
effective than manual systems in improving the completeness of documentation [6].

The Electronic Medical Record (EMR) system allows healthcare providers to access and update patient
information in real time, thereby accelerating the service process and supporting rapid and accurate
clinical decision-making [7]. Electronic Medical Records also protect patient data by implementing strong
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information security measures [8]. EMR has been recognized as one of the most important technological
innovations in modern healthcare services [9]. In anesthesiology nursing, a similar innovation has been
developed by Abadi et al. (2025), known as the Anesthesia Electronic Medical Record (AREME).

The Anesthesia Electronic Medical Record (AREME) is an application developed to generate reports for
Anesthesiology Nursing Care (ASKAN). This application was designed according to ASKAN
documentation standards and aims to assist students in preparing anesthesiology nursing reports more
easily. In addition, AREME helps replace the previous manual recording method conducted through
handwritten documentation with a more structured and systematic approach. However, the development
of the AREME application has so far only focused on the intra-anesthesia phase [5]. This limitation is not
fully aligned with anesthesia services, which encompass the pre-anesthesia, intra-anesthesia, and post-
anesthesia phases [1].

Therefore, this study proposes an innovation by integrating pre-anesthesia documentation into the
AREME application. Pre-anesthesia documentation enables the recording of pre-anesthesia data in a more
systematic manner in accordance with anesthesiology nursing services that include pre-anesthesia care.
The addition of this feature represents a further development based on recommendations from Abadi et al.
(2025), who served as both the researcher and the original developer. This addition is considered
important because pre-anesthesia documentation serves as the foundation for planning safe anesthesia and
helps mitigate perioperative risks [10].

Pre-anesthesia assessment is a comprehensive medical evaluation conducted before anesthesia procedures
to assess the patient’s overall health condition. This evaluation is important because it enables the
identification of perioperative risks and hidden medical conditions that may not yet be clinically apparent,
allowing these risks to be mitigated prior to surgery. Consequently, the pre-anesthesia phase contributes
directly to patient safety by optimizing the anesthesia plan based on preoperative clinical findings.
Overall, pre-anesthesia assessment helps improve perioperative outcomes and minimize the possibility of
complications during and after surgical procedures [11].

Therefore, this study aims to develop and implement a pre-anesthesia documentation feature in the
AREME application. With the addition of this feature, it is expected to improve the completeness of
anesthesiology nursing care documentation in a more structured manner. The development of this feature
also aims to ensure that the documentation aligns with the guidelines provided in the ASKAN handbook.
Thus, the AREME application is expected to contribute positively to improving the quality of
anesthesiology nursing care documentation.

RESEARCHMETHOD
This study aims to develop the Anesthesia Electronic Medical Record (AREME) application. The
development process of the AREME application employed a Research and Development (R&D)
approach. Research and Development (R&D) is a process or set of steps undertaken to develop new
products or improve existing ones [12]. In the development of the AREME application system, the
Waterfall model was adopted as the system development approach. The Waterfall model is a systematic
and sequential software development model [13]. In this method, each development phase must be fully
completed before proceeding to the next phase [14]. This model consists of several stages, namely
requirement, design, implementation, verification, and maintenance [15]. The development stages of the
AREME application include the following steps:
1. Requirement (Needs Analysis)
At this stage, the researchers conducted an in-depth analysis of the current condition of anesthesia
documentation and the requirements for developing a new system. Recommendations from previous
researchers served as the foundation for the development of the AREME application.
2. Design
The researchers designed the system that would operate within the AREME application. At this
stage, the system design included the development of a Use Case diagram, the design of a new user
interface, and the addition of a new database structure.
3. Implementation
In this stage, the system design was translated into code that could be understood by the machine.
The coding process resulted in the creation of software programs or program units that represent the
system functionalities.
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4.  Verification
During the verification phase, the AREME application was tested using the Black Box testing
method. This testing approach focuses on evaluating the system functions based on outputs
generated from specific inputs without examining the internal structure or source code of the system
[16].

5. Maintenance
After the AREME application was successfully implemented and operational, the maintenance
phase was conducted. This phase includes fixing bugs or errors that were not detected in the
previous stages and making minor adjustments when necessary.

RESULTS AND DISCUSSION

Needs Analysis

At this stage, the researchers conducted an analysis to develop the pre-anesthesia documentation feature
in the Anesthesia Electronic Medical Record (AREME) application with the aim of improving the
completeness of anesthesiology nursing care documentation based on the needs of relevant system users.
The results of this system analysis and design covered two main aspects. First, the existing application
only accommodated documentation in the intra-anesthesia phase. Second, the analysis incorporated
recommendations from previous researchers to complete the documentation across the three phases of
anesthesia care, namely pre-anesthesia, intra-anesthesia, and post-anesthesia.

Use Case Diagram Development

A Use Case Diagram is a diagram consisting of actors, use cases, and the relationships between them,
which illustrates various scenarios of interaction between users and the system in a software development
context [17]. A use case diagram also represents the results of system analysis and design, with the
purpose of describing system requirements. These identified requirements are then implemented by users,
enabling the overall system design process to be understood comprehensively [18].

The use case diagram is used as a tool to map Use Case Scenarios and serves as the basis for designing
test scenarios, so that testing can be carried out in accordance with the functional flow illustrated in the
use cases. Testing is conducted based on use case scenarios to validate the application functions
according to the requirements defined in the model [19].

The results of the analysis can be seen in the Use Case Diagram of the AREME application shown in
Figure 1. The diagram illustrates the interaction between the anesthesia practitioner and the system, in
which the anesthesia practitioner, as the user, performs various tasks within the AREME program.
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Figure 1. AREME Use Case Diagram

This diagram illustrates the interaction between the user (anesthesia practitioner), which in this context
refers to anesthesiology nursing students at Universitas Muhammadiyah Purwokerto. As users, they are
able to input patient information data and add medical history, assessments, anesthesia-related health
problems, interventions, implementation records, and evaluations of patient care. In addition, users can
monitor patients during the intra-anesthesia phase and generate reports of Anesthesiology Nursing Care
(ASKAN).

Development of a New Database

The AREME system, which has now incorporated pre-anesthesia documentation, utilizes a MySQL-based
database. MySQL, when integrated with PhpMyAdmin as a database management tool, facilitates the
creation, modification, and management of database structures efficiently. This integration improves the
effectiveness of database administration for AREME users [20].

MySQL is one of the most widely used open-source Relational Database Management Systems (RDBMS)
across various industries due to its capability to store, process, and manage large volumes of data with
high performance. This capability demonstrates that MySQL is suitable for implementation in the
AREME system [21].

The results of implementing the new database within the AREME application are illustrated in Figure 2.
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Figure 2. AREME Database

In the implementation of the new database, there are 8 existing tables and 2 newly developed tables.
Among the eight tables created by previous researchers, the tadmin table was designed to store user
information required to validate access to the application. The tanastesi table is used to store data related
to general anesthesia, while the tanastesiregional table stores data related to regional anesthesia. The tisi
table functions to monitor patients during the anesthesia process, whereas the tlaboratorium table is used
to store patients’ laboratory data. The tmka table records patients’ health problems that occur during the
anesthesia process, and the tpasien table stores patient biodata. Meanwhile, the tperkembangan table is
used to record interventions, implementation, and evaluation of anesthesiology nursing care [5].

In addition, two new tables were developed, namely the tassessment table, which is used to store patient
assessment data, and the triwayat_kesehatan table, which is used to store patients’ medical history.

Application Design
This section describes the results of the additional features and modifications implemented in the
AREME application.
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Figure 3. Patient Data Page Interface

Figure 3 shows the patient data page interface. On this page, two new modules have been added, namely
medical history documentation and patient assessment, which include data related to the pre-anesthesia
phase. Previously, the application did not include these two modules.
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Figure 4. Medical History Table

Figure 4 presents the medical history table interface. This table includes data such as the chief complaint,
other complaints, medical diagnosis, planned surgical procedure, and anesthesia-focused data (AMPLE).
This page serves as the initial stage for entering patient data at the beginning of anesthesia care services in
accordance with ASKAN documentation standards.
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Figure 5. Assessment Table
Figure 5 shows the assessment table interface. This table includes physical examination data such as the
Glasgow Coma Scale (GCS) score, the patient’s general condition, and vital signs. In addition, the table

contains the 6B examination, which includes breathing, blood, brain, bladder, bowel, and bone.

The table also records information regarding current therapy, complicating factors, the ASA physical
status classification, and anesthesia considerations in accordance with ASKAN documentation standards.
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Figure 6. Print Interface in AREME After the Addition of the Pre-Anesthesia Module
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Figure 6 shows the print output generated by the AREME documentation program after the addition of
the pre-anesthesia module. This page contains the ASKAN documentation generated from the AREME
program, including patient medical history data, patient assessment, patient monitoring, anesthesia-related
health problems, as well as intervention, implementation, and evaluation records.

Users can also customize the print settings, such as adjusting the paper size, selecting the pages to be
printed, and choosing the preferred print layout.

System Testing

The testing of the AREME application shows that the system successfully performs the functions defined
during the planning stage. The testing process covered several aspects, including admin login testing,
dashboard button functionality, patient data page buttons, medical history input, assessment input, buttons
for entering anesthesia-related health problems, input of care plans, implementation and evaluation
records, anesthesia data input, print button functionality, and delete button functionality.

Black Box Testing is a software testing technique that focuses on evaluating system functionality based
on specified requirements without considering the internal structure or program code logic. This testing is
conducted by examining inputs and outputs to ensure that each implemented feature functions according
to the predetermined requirements [22].

The AREME application was tested using the black-box testing method with a Use Case testing approach.
This testing focused on validating system features, interface navigation, and system outputs in accordance
with user expectations [16].

Test

No. Testing Description  Testing Procedure Expected Result Result

Entering the username and The system displays the Dashboard

password, then logging in page Valid

1 Admin Login Testing

a. Clicking the Home button . .
b. Clicking the Patient button - The function displays the Home

Dashboard Button c¢. Clicking the Laboratory page b. The function displays the Add

2 Testing Data button d. Clicking the Patlept anc} Patient Data pages c. The Valid
. C function displays the Settings page d.
Settings button e. Clicking the The function returns to the Login page
Logout button gin pag
a. Testing the Add Patient a. The function displays the page for
3 Patient Data Page Data input b. Testing the entering patient data b. The function Valid
Button Testing View, Edit, and Remove displays, edits, and deletes patient
buttons data, and then saves the changes
The save function works successfully,
4 Medical History Input Entering the patient’s medical and the entered medical history data is Valid
Testing history data and then saving it displayed in the Medical History
section
Assessment Input Entering the patient The save function works successfully,
5 . PUl assessment data and then and the entered assessment data is Valid
Testing . . . .
saving it displayed in the Assessment section

a. The button function displays the
input page for anesthesia-related health
problems, and the save function
successfully displays the entered pre-
anesthesia health problem data in the
Anesthesia Health Problems section b. Valid
The button function displays the input
page for anesthesia-related health
problems, and the save function
successfully displays the entered intra-
anesthesia health problem data in the

a. Testing the input button and
entering pre-anesthesia data,
Anesthesia-Related ‘Fhen saving it b. Testing tthe
input button and entering

6 Health Problem Input . .
. intra-anesthesia  data, then

Button Testing .o . .

saving it c. Testing the input

button and entering post-
anesthesia data, then saving it
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Test

No. Testing Description  Testing Procedure Expected Result Result

Anesthesia Health Problems section c.
The button function displays the input
page for anesthesia-related health
problems, and the save function
successfully displays the entered post-
anesthesia health problem data in the
Anesthesia Health Problems section

The save function works successfully,
and the entered Care Plan

Care Plan,

fmplementation, and Entering the Care Plan,

7 Evaluation Data Input Implem.entatmn, . agd Implementation, and Evaluation data is Valid
. Evaluation data, then saving it . . . .
Testing displayed in the corresponding section
The save function works successfully,
General .
Anesthesia/Regional Entering . General and .the entered General
8 . Anesthesia/Regional Anesthesia/Regional Anesthesia data Valid
Anesthesia Data Input . S . . .
Testin Anesthesia data, then saving it is displayed in the corresponding
g section
9  Print Button Testing  Clicking the Print button The function displays the print page  Valid
10 Dele.te Patient Button Clicking the Delete Patient The function displays the delete option Valid
Testing button

The results of AREME testing using the Use Case testing technique showed that all 10 test scenarios
conducted were valid. These findings indicate that the AREME application, which was developed with
the addition of the pre-anesthesia module, successfully passed the validity testing.

CONCLUSION

This study successfully developed the Anesthesia Electronic Medical Record (AREME) application by
adding a documentation feature for the pre-anesthesia phase through the medical history and assessment
modules. Based on the results of the study, the development of the AREME application demonstrates that
the existing documentation has become closer to the ASKAN documentation standards. The application,
which previously only recorded data during the intra-anesthesia phase, now also includes documentation
for the pre-anesthesia phase. However, several limitations remain, such as the interface design that still
requires improvement and the data entry process across all modules that is still performed manually.

These limitations can serve as an evaluation for future application development in order to improve
system performance. For future researchers, it is recommended to further develop the application by
adding automatic input features, allowing the documentation process to be conducted more quickly and
accurately. In addition, it is also recommended to host the application online so that it can be more easily
accessed by users.
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