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ABSTRACT

The rapid advancement of digital technology has accelerated the adoption of Electronic Health Record (EHR)
application as essential tools for improving healthcare quality, patient safety, and clinical efficiency. However,
many existing EHR implementations remain fragmented, focusing on specific services or diseases rather than
representing the full complexity of hospital workflows. This study aims to design and develop a holistic EHR
application capable of integrating comprehensive medical service processes within a general hospital
environment using standardized datasets and real-world clinical requirements. The research employed a multi-
stage development methodology consisting of requirements analysis, system design, iterative construction, and
implementation with evaluation. Requirements were derived from actual hospital service processes and aligned
with the national EHR minimum dataset and data model standards to ensure structural consistency and
interoperability. The resulting system integrates 5 major clinical workflow process encompassing 21
subprocesses, including patient registration, multidisciplinary assessment, supporting examinations, prescription
management, and final reporting. The application architecture was designed to support collaboration among
healthcare professionals such as physicians, nurses, medical record staff, pharmacists, nutritionists, and
laboratory personnel. Evaluation was conducted through Expert Judgement involving 8 healthcare professional
representing diverse professional roles. Results indicate strong overall acceptance, with 6 of 8 evaluators
assigning scores above 85%, highlighting strengths in usability, interface design, system performance, and data
model reliability. Highest ratings were provided by medical record professionals, confirming structural
robustness and data integrity. Overall, the study demonstrates that a standards-based, holistic EHR application
can effectively operationalize complex hospital clinical workflows within a unified digital platform. The findings
contribute empirical evidence supporting the feasibility of integrated EHR architectures for real-world clinical
implementation and provide a practical foundation for future enhancements, scalability, and interoperability
across healthcare institutions.

Keywords: Electronic health record application, Standard-based health information system, Clinical data model,
System Evaluation

INTRODUCTION

Recent developments in technology have impacted the digitalization of health data and facilitated the adoption
of electronic health record (EHR) application, which have become mandatory in some countries [1] . A modern
EHRS is not simply a digitized paper chart, rather, it is a digital application that can actively interact with
providers and patients and is composed of a series of data fields that lend themselves to analysis, processing, and
reporting to support communication, appropriate clinical interventions, quality improvement, and patient safety
[2]. EHR emerged as a result of the rapid development of Internet technology and the advancement of medical
information, gradually replacing the complicated hand-written medical records, which has become an
indispensable part of the hospital. EHR is generated in the clinical treatment process. It refers to the digital
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medical record based on the application of the medical information system and the comprehensive information
of medical records based on the corresponding pictures, texts, forms, images, data and data [3].

Large-scale collection and use of medical information for the development of artificial intelligence machines is
actively underway in various countries. In Japan, collection systems have been built to collect data for medical
image analysis and disease repositories. Technically, a large-scale medical information collection system is
essentially used to standardize electronic medical data for immediate use upon collection [5]. In Iran, the
development of an Integrated Care Electronic Health Record (ICEHR or EHR) and the approach adopted by
Ministry of Health have paved the way for the creation of a standardized set of Application Programming
Interfaces (APIs) based on openEHR and 1SO13606 standards. [6]. The development of a patient summary
application that summarizes and visualizes patient information collected by existing systems and evaluated in
common use cases in Japan is also a form of development of current EHR features. Efficient sharing of the
minimum patient information required by doctors is expected to reduce information overload, workload and
fatigue [7]. Specific in Tuberculosis (TB) disease, TB EHR system is also developed to collect patient
information thus reducing data incompleteness and low accuracy and eventually improving patients’care in
Angola [8].

Developing an anesthesia module in the operating room is one of the significant steps toward the implementation
of EHR in health care centers [9]. Anesthesia module can manage a patient’s anesthesia information by recording
procedures, physiological changes, key events, and drug prescriptions that occur during the pre-intra and post-
operative period [10]. Utilization of EHR is used to aid the early detection of diabetes by develop an interoperable
EHR that uses of Machine Learning (ML) algorithms. A decision support system developed using many ML
algorithms results in optimizing the decision in preventive care in the health information system [11].

The advancement of EHR in pharmaceutical care has progressed substantially, broadening pharmacists’
responsibilities from merely dispensing medications and managing inventory to serving as integral contributors
to holistic patient care [12]-[14]. The design and development of a mobile application for drug information and
user health data have the potential to enhance equitable access to high-quality pharmaceutical services by
providing accessible, reliable, and person-centered technological solutions [4].

The development of EHR is also implemented in the psychiatrics sector, according to research findings from
many countries, mental health application increase health literacy, improve access to health information, and
improve health quality [15]. These mental health apps have also been shown to improve patients’ lives by
monitoring symptoms, well- being, sleep quality, and medication adherence [16]. However, those mental health
application assist users in managing their mental health when the features are customized to meet their
requirements [17].

EHR present notable challenges in their utilization, including the risk of inadequate data quality [18], ensuring
that biases in the data is well understood [19][20] and their ability to accommodate the complexity of business
processes across different medical services, not only in general hospitals, but also in specialized hospitals such
as psychiatric hospitals [21]. Although many EHR application for specific medical services or specific diseases
have been developed by researchers, there is a need for holistic EHR application development that can represent
all business processes based on real-world clinical data in hospitals.

METHODOLOGY

Methodology in developing EHR application consist of several stage, start from requirements analysis, design,
construction and implementation [22]. Requirements analysis is the initial phase where stakeholders gather to
define the high-level requirements and scope of the EHR application. This phase focuses on capturing the
essential features and functionalities that the EHR application must have. Design is a collaborative process
focused on creating and refining EHR application design based on user feedback. Start from creation of EHR
database structure, application prototypes and allows users to visualize and interact with the design early in the
process. Construction is focuses on building the system through iterative cycles, allowing for rapid prototyping
and frequent feedback. EHR application prototypes is built based on the designs and requirements gathered in
earlier phases. Implementation and evaluation were carried out on environment in one of the hospitals in Riau
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Province, Indonesia. Evaluation using expert judgement tests aims to measure the acceptance of the application
that has been built.

RESULT
The following will explain the results of the EHR application development according to the methodology.
Requirement Analysis

This phase focuses on identifying the essential features and functionalities that the EHR application must have.
Medical service running in a hospital consists of 5 main processes and 21 sub-processes, as shown in the business
process diagram in Figure 1.

REGISTRATION TRIAGE, ASSESSMENT & DIAGNOSE SUPPORTING EXAM. MEDICATION RESUME

Nurse General Initial
Ass.

Initial Ass. of
Psychiatric Nurse

Initial Ass. of
Neonatal Nurse

General Doctor's
Initial Ass.

Psychiatric Doctor's
Initial Ass.

Obstetriclan
Doctor's Initial Ass.

Figure. 1 Medical Services Business Process
1t Process — Patient Registration.

This phase covers the procedures required for registering patients, which can be further divided into the following
sub-steps: Clinical Service Registration, Surgery Registration.

2nd Process — Comprehensive Clinical Assessment and Diagnosis

This stage encompasses the systematic evaluation, diagnosis, and integration of the patient’s overall condition
by the entire multidisciplinary medical team. It can be further divided into the following sub-steps: Initial
Assessment by General Nurses, Initial Assessment by Neonatal Nurses, Initial Assessment by Psychiatric Nurses,
Initial Assessment by General Doctor, Initial Assessment by Obstetricians, Initial Assessment by Psychiatrists,
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Pre-Operative Assessment, Pre-Anesthesia Assessment, Post-Operative Assessment, Post Anesthesia
Assessment, Diagnose and Procedure, Integrated Patient Examination Records.

3" Process — Request for Supporting Examinations (If Required)

This stage involves submitting formal requests for ancillary or supporting diagnostic examinations when deemed
necessary, conisst of: Consultation to other specialists, Laboratory Examination, Radiology Examination,
Nutritionist Examination.

4™ Process — Prescription Request

This stage involves submitting a formal request for medications to the pharmacy, based on the physician’s
clinical assessment and treatment plan.

5t Process — Final Reporting

This concluding stage encompasses the preparation and submission of the patient’s comprehensive, consist of:
General Medical Resume and Surgery Medical Resume.

Design

The medical service process in the EHR application will follow the guidelines for the national health data set
and data model for Indonesian EHR System [21]. The national EHR data set and data model represent the
medical service form used in accordance with the hospital's clinical workflow, as explained by the activity
diagram in Figure 2.

MEDICAL REC. STAFF NURSE DOCTOR LAB RAD NUTRITIONIST PHARMACY

Clinical Service Nurse General Initial General Doctor's
Registration Ass. Initial Ass.

Initial Ass. of Psychiatric Doctor's VY Lab.

Psychiatric Nurse - Initial Ass. Exam.
Initial Ass. of Obstetrician Radiology
Neonatal Nurse Doctor's Initial Ass. No o5 Exam.
send No send
|
Integrated Patient l
Exam Record Nutritionist
No: @—YOS-) Exam.

a
o Prescribing
Operation?
quest

Surgery Medical
Resume

Figure. 2 Activity Diagram of Clinical Workflows

Figure 2 showing the interactions between Medical Record Staff, Nurses, Doctors, Laboratory staff,
Radiographer, Nutritionists, and Pharmacist. The clinical workflow begins with medical record staff registering
patients according to the appropriate service unit, including surgical services when required. Nurses then perform

Page 9240
www.rsisinternational.org


http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS)
ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue VI June 2026

initial assessments general, psychiatric, or neonatal based on specialization, and in surgical units they also
conduct pre-operation and pre-anesthesia evaluations.

Doctors subsequently carry out specialized initial assessments, establish diagnoses, determine medical
procedures, and produce a general medical resume; in surgical contexts, they additionally complete post-
operation and post-anesthesia assessments and prepare a surgical medical resume. When indicated, laboratory
and radiology personnel conduct diagnostic examinations. Finally, if medication is prescribed, pharmacists
manage the dispensing process. After the medical service process is defined, the next step is designing the
database structure for the EHR application. A descriptive overview of the EHR application physical database
can be seen in Figure 3.

Figure. 3 Physical Database of EHR Application
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Construction

The results of the EHR application development can be seen in Figures 4, 5, 6. Figure 4 is a brief overview of
the initial medical assessment by general doctor form on the EHR Application which is filled out by the doctor,
used to collect data: anamnesis, vital signs examination, physical examination, supporting examinations,
diagnosis, management and follow-up plans for the patient.

No. RM: 990133

Nama: Abiem Acdralaga

Jenis Kelamin: Lakd-laki

Sumber

Keluhan

Riwayat Penyakit Sekarang

Riwayat Penyakit Dahulu

Riwayat Penyakit Dalam Keluarga

Alergi

Riwayat Pengobatan

1D: KTP (1471100404050001)

Tel. Lahir: 04/Apr/2005

Umur:19 THS BL21 HR

0 Autoanamnesa

Tidak Ada

O Tidak Ada

Tidak Ada

O Tidak Ada

Tidak Ada

Tidak Ada

0

®

No. Reg: 2409000004 Penjamin: UMUM
Tgl. Masuk: 25/Sep/2024 16:49 Dpjp Utama:

Ruangan: POLI MCU 1.dr BONNY AMRIN

Jika Alloanamnesa, Sebutkan Hubungan

Pusing

Sebutkan Jika Ada

Anemia, Asam lambung

Sebutkan Jika Ada

Udang

Cetirizine

Figure. 4 Initial Medical Assessment by General Doctor

No. Antrian

1
8C-a

| Foed |

C Refresh

+ Add New

Fixed

Anamnesis

Psiko, Sosial, Ekon...
Pemeriksaan Tand...
Pemeriksaan Fisik

Pemeriksaan Penu...

Figure 5 is the Laboratory and Radiology Support Examination Form in the EHR Application. This form will
record and forward examination requests from doctors to the laboratory or radiology department. After the
examination is carried out, the laboratory and radiology will send back the results of the examination to be read
again by the requesting doctor

» Daftar ltem Pemeriksaan

L DARAH RUTIN Catatan/Lain-lainya

' || HITUNG JENIS Nomai ¢ BIUS EZ =z %X

1 W L EOSINOFIL C' Refresh

‘v | BASOFIL + Add New

I W ] NEUTROFIL

| Fixed

L | MONOSIT =

L | LmFosIT

V' ] MEMAGLOBIN

¥ LD
1@ L THROMBOSIT
| 2 » Resume Daftar Item Pemeriksaan Yang Akan di Order
i~ L] HEMATOKRIT

A ERITROSI DARAH RUTIN > LEUKOSIT

LRV DARAH RUTIN >> MEMAGLOBIN

W L] MCH DARAH RUTIN >> LED
|
1 W ) MCHC DARAH RUTIN >> HITUNG JENIS »> EOSINOFIL
L' ua DARAH RUTIN >> HITUNG JENIS >> BASOFIL
L% Ller DARAH RUTIN >> HITUNG JENIS >> NEUTROFIL
LSS DARAH RUTIN >> HITUNG JENIS >> MONOSIT

AERIT DARAH RUTIN >> HITUNG JENIS >> LIMFOSIT

= DARAH RUTIN > THROMBOSIT

dd KIMIA DARAH DARAH RUTIN >> HEMATOKRIT

L] TEMPOROM MANDIBULA (KANAN/KIRI) DARAH RUTIN >> ERITROSIT

] VERTEBRA DARAH RUTIN >> MCV

L CLAVICULA DARAH RUTIN >» MCH

DARAH RUTIN >> MCHC,

Figure. 5 Laboratory and Radiology Support Examination
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Figure 6 is the Integrated Patient Examination Record Form. This is a form that is filled out by all providers of

medical services for

Tgl& Ruang PPA

INGGRID

POLIMCU  (PPJA(Ners))

dr BONNY
POLIMCU  AMRIN

(DPIP

UTAMA)

Total 2 item.

a patient.

Catatan

DPJP Verifikasi
Nama : dr BONNY AMRIN
Tgl & Jam : Belum Diverifikasi

S:-

0:-

DPJP Verifikasi
Nama : dr BONNY AMRIN
Tgl & Jam : Belum Diverifikasi

Intruksi  Status

Jenis PPA

DPJP UTAMA

m Catatan

Normal ¢ B I
X X

0P

Figure. 6 Integrated Patient Examination Record

Implementation an

d Evaluation

v

<

»
1
i

DPJP Verifikasi

dr BONNY AMRIN v

n

B Save

o

C Refresh

Fixed

The implementation and evaluation process are carried out with 8 (eight) expert’s judgements with professions
as General Doctor, Psychiatrist, General Nurse, Psychiatric Nurse, Medical Record Staff, and Nutritionist
through the 10 (ten) indicators: user interface design, accessibility, interactivity, personalization, social
learning, usability, performance, user feedback, user satisfaction, and user motivation. The result is shown in

Table I.

Table I. Evaluations Results

Expert Indicator Amount % Score
Score/ expert | (Amount/ Total
Max.Score
*100%)
112 |3 6 (7|8 |9 |10

15t Expert 514 |5 5(6 [6 |6 |5 52 86,6%

(Nutritionist)

2" Expert |5 |5 |5 514 |5 |5 |6 51 85%

(Nurse)

3" Expert 4 |5 |4 6 |6 |6 |5 |6 53 88,3%

(Nutritionist)

4™ Expert 6 |6 |5 6 |6 |6 |6 |6 56 93,3%

(Psychiatric Nurse)

5" Expert 6 |6 |6 6 |5|6 |6 |6 59 98,3%
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(Head of Medical

Record Dept.)

6" Expert |5 |6 |5 |6 |6 |6 |5 |6 |6 |6 57 95%
(Medical Record

Staff)

7" Expert 514 (3 |3|3|4]51]6 (3|5 41 68,3%
(Psychiatrist)

8" Expert 5|5 (4 |4 ]4]5|5 |5 |5 |5 47 78,3%
(General Doctor)

Average per |4 |41 |37 |4 (4 |4 |4 |4 |4 |45 416 86,63%
indicator 1 003|263

The evaluation results indicate that most experts evaluators consider the system well aligned with user
requirements, with six of eight experts assigning scores above 85%, reflecting strong performance in design,
usability, functionality, and readiness for real-world hospital implementation. The highest ratings were given by
the Head of the Medical Record Department (98.3%), followed by Medical Record Staff (95%) and a Psychiatric
Nurse (93.3%), supporting the robustness of the data model. Nutritionists and a general nurse also reported high
satisfaction (85-88.3%), highlighting system stability and interface quality. Lower scores from the psychiatrist
(68.3%) and general doctor (78.3%) pointed to concerns about interactivity, personalization, and social learning
features, suggesting areas for improvement. Overall, the findings confirm that the EHR system is largely
deployment-ready, though enhancements in engagement and personalization could further strengthen adoption
across medical professionals.

DISCUSSIONS

The findings of this study demonstrate that the developed holistic Electronic Health Record (EHR) application
successfully addresses the need identified in the introduction for integrated digital systems capable of
representing comprehensive hospital business processes. Prior literature emphasized that modern EHR systems
should function not merely as digitized records but as interactive platforms supporting clinical
communication[23][24], decision-making [11][25], and patient safety[3][26]. The results confirm this
requirement, as the proposed system incorporates multidisciplinary workflows covering registration, assessment,
diagnostics, prescriptions, and reporting. By structuring these processes into five phases and twenty-one sub-
processes [21], the application operationalizes the conceptual definition of EHR as a comprehensive and
analyzable digital health information environment.

The design outcomes also align with earlier studies highlighting the importance of standardized datasets
[27][28][29] and interoperable architectures for large-scale health information utilization [30][31][32]. The
incorporation of national health datasets and data models in this EHR Application ensures structural consistency
and supports interoperability, which is essential for secondary uses such as analytics, artificial intelligence, and
cross-institutional data exchange. This confirms previous claims that standardized electronic data collection
improves usability and facilitates immediate clinical and research applications. Furthermore, the modular and
iterative construction approach reflects recommended software development practices for health systems.

The Evaluation Test results further validate the system's effectiveness in meeting clinical needs and real-world
EHR implementation challenges [2][20][29][33][34][35]. High evaluation scores from most experts indicate that
the application’s interface design, usability, performance, and reliability correspond with expectations for
hospital deployment. These findings support earlier assertions that well-designed EHR systems enhance
healthcare delivery efficiency and data accessibility. Particularly strong ratings from medical record
professionals suggest that the underlying data model is robust and structurally sound, which is critical given
documented concerns about data quality and validity in EHR-based research.

Nevertheless, moderate scores from physicians highlight persistent challenges consistent with those discussed
in the introduction and literature, especially regarding personalization, interactivity, and collaborative features.
These limitations suggest that while structural and functional components are well established, user-centered
enhancements remain necessary to optimize clinical engagement [36]. Prior research indicates that inadequate
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usability or insufficient customization can hinder adoption, even when technical performance is satisfactory
[37][38]. Therefore, improving adaptive interfaces and professional collaboration tools could increase
acceptance across diverse clinical roles [39].

Overall, this study contributes empirical evidence that a holistic, standards-based EHR application can
effectively integrate complex hospital workflows while achieving strong user acceptance. The results reinforce
existing scholarship emphasizing the importance of interoperability, data quality, and multidisciplinary usability,
while also extending prior work by demonstrating how these principles can be operationalized within a unified
system [40].

CONCLUSIONS

This study demonstrates that the development of a holistic Electronic Health Record (EHR) application based
on standardized datasets and real-world clinical workflows can effectively represent comprehensive hospital
business processes. The system successfully integrates multidisciplinary medical services into a unified digital
platform encompassing patient registration, clinical assessment, diagnostic support, prescription management,
and reporting. These findings confirm that a structured and standards-based design approach can operationalize
theoretical EHR concepts into a functional application capable of supporting integrated healthcare delivery.

The evaluation results indicate strong overall acceptance among healthcare expert professionals, particularly
medical record personnel, nurses, and nutritionists, suggesting that the application’s architecture, usability, and
performance meet practical requirements for hospital implementation. The high scores across most indicators
validate the robustness of the data model and demonstrate that iterative development combined with user
feedback can produce reliable and clinically relevant health information systems.

In conclusion, the proposed holistic EHR application provides empirical evidence that integrated, standards-
compliant health information systems can support complex hospital clinical workflow while achieving high

levels of user acceptance.
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