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ABSTRACT

Disaster-response documentation requires rapid linkage of victim, health-
service, logistics, and reporting data, while Medical Record and Health In-
formation students have limited access to disaster-specific learning environ-
ments. This study designed a web-based Disaster Health Information Sys-
tem prototype as an educational simulation for disaster health information
management. Requirements were synthesized from disaster-documentation
needs, policy and standards, prior literature, and intended student learning
workflows; the study did not report interview-, focus-group-, or questionnaire-
based requirements elicitation and did not conduct respondent usability test-
ing. An iterative prototype cycle covered quick design, DFD/ERD modeling,
interface development, and scenario-based design verification with synthetic
display data. The prototype established a role-based learning workflow that
connects disaster events with victim records, health services, urgent logistics,
dashboard summaries, and crisis reporting. Design verification confirmed
traceability among major processes and seven core data entities, while inter-
face evidence was strongest for login and dashboard functions; other mod-
ules were verified at the design-traceability level. The educational novelty is
the structured simulation workflow linking patient-level documentation with
event-level logistics and reporting, rather than the individual use of dash-
boards, DFDs, ERDs, or role-based access. The prototype demonstrates a co-
herent learning-oriented design but does not establish usability, performance,
interoperability, or operational effectiveness.
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1. INTRODUCTION
Disasters place pressure on health systems because casualty identification, triage, service delivery, referral, logis-
tics, and reporting must be conducted under limited time and unstable field conditions. The Health Emergency
and Disaster Risk Management framework emphasizes preparedness, readiness, response, and recovery as inter-
related functions that must protect health before, during, and after emergencies [1]. Global disaster databases
also show that disaster events are not isolated clinical incidents; they affect populations, infrastructure, health
service continuity, and public decision-making [2]. For educational institutions that train Medical Record and
Health Information students, this condition creates a need for learning media that can simulate the complexity
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of disaster health documentation rather than only ordinary clinical registration.
Digital health systems are increasingly positioned as part of health system strengthening. The World Health
Organization global strategy on digital health highlights the need for digital solutions that are appropriate,
accessible, sustainable, and capable of supporting health service transformation [3]. In disaster contexts, the
value of digital information is not limited to storing data. Digital platforms can accelerate the conversion of
field data into information for action, including victim condition summaries, service utilization, unmet logistics
needs, and reports required by coordinators or health authorities.
Previous global work has developed and promoted standardized health data collection tools for emergencies,
including the Emergency Medical Team Minimum Data Set, the Early Warning Alert and Response System,
and post-emergency surveillance tools [4]. The first large-scale activation of the WHO Emergency Medical Team
Minimum Data Set in Cyclone Idai demonstrated that standardized daily reporting could support coordination
across teams despite field challenges [5]. In Indonesia, disaster health data standardization has also been linked
to the SATUSEHAT platform through Fast Healthcare Interoperability Resources, showing the relevance of
interoperability when disaster profiles are connected with national electronic medical record infrastructure [6].
Recent studies have shown the feasibility of electronic records in humanitarian and disaster settings. The Fast
Electronic Medical Record system was developed for humanitarian emergencies, disaster response, and conflict
zones, illustrating how an open-source electronic health record can operate in resource-limited environments [7].
An Indonesian study on an IT-based disaster medical record prototype in South Kalimantan reported that a
web-based disaster medical record system was acceptable and feasible after usability evaluation [8]. A scoping
review on health management information systems used in health emergencies also emphasized that emergency
systems should capture actionable, practical, accessible, and user-friendly knowledge [9]. These studies indicate
the state of the art: disaster health information systems increasingly combine electronic records, standardized
data, usability concerns, and operational decision support.
A different problem appears in health information education. Simulation-based electronic health record training
has been reviewed as a method for improving practical documentation competencies, although studies still
vary in learning goals, feedback methods, and evaluation quality [10]. Academic electronic health records
have also been used in undergraduate health education to strengthen informatics learning and computerized
documentation skills [11]. A systematic review of medical record-keeping educational interventions found that
documentation education can improve skills and attitudes, but also noted continuing gaps in the quality and rigor
of learning interventions [12]. These findings suggest that students need realistic, structured, and competency-
oriented information system simulations.
The Indonesian policy environment further supports the need for electronic medical record competence. Minister
of Health Regulation Number 24 of 2022 requires medical records to be organized electronically in health service
facilities [13]. SATUSEHAT is described by the Ministry of Health as an individual health data integration
platform designed to support standardization and interoperability across facilities [14]. HL7 FHIR Release 5
provides a health data exchange specification that can guide future integration of patient, service, observation,
and supply-related resources [15]. These regulatory and technical references make disaster health information
learning relevant to both academic competence and national digital health transformation.
The research gap addressed in this article is the absence of a disaster-specific learning prototype for Medical
Record and Health Information students that integrates event context, victim-level documentation, health-
service records, urgent logistics, and crisis reporting in one structured simulation. The novelty is therefore
not the isolated use of dashboards, DFDs, ERDs, or role-based access, which are standard system-development
components, but their use to support a sequenced educational workflow in which students can connect patient-
level records with event-level response information and reporting. As summarized in Table 1, prior work has
focused on operational humanitarian electronic records, usability-tested disaster medical records, emergency
HMIS knowledge attributes, or national FHIR interoperability; the present study is positioned specifically as a
design-verified educational simulation and does not claim operational readiness or user usability. Accordingly,
the study objectives were to (1) design an integrated disaster health information learning workflow and relational
data structure and (2) verify the internal traceability of the prototype through interface inspection and scenario-
based design checks.
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Table 1. Comparison of Prior Studies and Positioning of the Present Prototype

Prior study Main focus/evaluation Position relative to this study

Draugelis et al. [7]
Operational fEMR for humanitar-
ian/disaster care; repeatedly deployed
in field settings.

Demonstrates operational EHR feasibility. The
present prototype is a classroom-oriented design
and adds an explicit event-logistics-report learn-
ing workflow, but is not field-deployed.

Asih et al. [8]
Web-based disaster medical record proto-
type; usability tested with 32 medical-
record staff using SUS.

Provides empirical usability evidence. The
present study targets student learning and does
not claim usability because no respondent testing
was conducted.

Faisal and Nakayama
[6]

WHO/ASEAN EMT Minimum Data Set
mapped to FHIR/SATUSEHAT disaster
profiles.

Provides interoperability architecture. The
present prototype uses future interoperability as
a design direction; FHIR/SATUSEHAT mapping
is not implemented.

Burmen et al. [9]
Scoping review of 13 HMIS used in health
emergencies and their practical, accessible,
user-oriented knowledge attributes.

Provides design rationale for actionable informa-
tion. The present prototype operationalizes these
ideas in an educational interface, without validat-
ing effectiveness.

2. RESEARCH METHODS
2.1. Research Design
This study used a prototype development design because the expected functions had to be visualized, checked
for data-process consistency, and refined before any full implementation or classroom evaluation. ISO/IEC
25010:2023 [16] and ISO 9241-11:2018 [17] were used only as conceptual quality lenses, not as evidence of stan-
dards compliance or usability certification. Table 2 operationalizes the characteristics that were relevant to
this design-verification stage and explicitly identifies the characteristics that were not empirically tested. The
iterative sequence followed requirements synthesis, quick DFD/ERD and interface design, prototype representa-
tion, scenario-based design verification, and revision/refinement, as illustrated in Figure 1. This use of iteration
is consistent with prototype development as a means of translating requirements into visible system behavior
before full-scale deployment [18].
By adopting this iterative prototyping methodology, the research team was able to rapidly uncover logical
bottlenecks and structural misalignments within the system architecture prior to committing to production-level
coding. The prototype served as a low-risk experimental boundary object that bridged technical system design
with pedagogical requirements. Through controlled cycles of interface representation and structural mapping,
each functional componentfrom patient-level triage records to macro-level crisis dashboardswas systematically
evaluated for internal logic and data flow integrity. This approach aligns with modern software engineering
principles that emphasize early design verification to reduce technical debt and refine user workflows in complex
health information ecosystems [18].
Furthermore, the integration of ISO quality frameworks as conceptual lenses ensured that the prototypes de-
velopment remained aligned with international standards for software product quality [16] and human-centered
design principles [17]. Rather than serving as a formal compliance audit, these frameworks provided a struc-
tured rubric to balance functional suitability, data reliability, and user interface clarity throughout the design
iterations. This methodological rigor guarantees that while the system remains an academic simulation arti-
fact, its underlying architectural logic reflects the operational standards required of real-world disaster health
management platforms.
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Table 2. Quality Characteristics and Design-Verification Indicators

Quality lens Operational indicator in this study Evidence and limitation

Functional suitability
Required learning tasks are represented
and traceable to interface/process/data
components.

Checked through module completeness and
scenario-to-DFD/ERD traceability; not a pro-
duction acceptance test.

Usability / context of use
Navigation, labels, hierarchy, and read-
ability can be inspected in the prototype
screens.

Visual inspection only; effectiveness, efficiency,
satisfaction, SUS, and task-completion mea-
sures were not collected.

Reliability Data relationships and expected process
paths are internally consistent.

Structural consistency only; no uptime, recov-
ery, concurrency, or fault-tolerance testing.

Security Role-based access and credential fields are
represented in the design.

No penetration testing, access-control audit,
encryption implementation test, or security
certification.

Maintainability Processes and data entities are separated
into modular components.

Assessed conceptually through DFD/ERD or-
ganization; no code maintainability metric.

Portability The interface is conceived as web-based. No browser matrix, mobile-device, offline, or
deployment-environment testing.

2.2. Object and Prototype Dataset
The object of this study was a web-based Disaster Health Information System prototype intended for disaster
health information learning. The intended simulation roles were admin/lecturer, student, and simulation officer.
No real patient data were used, and the manuscript does not report participant-derived requirements data
or respondent usability testing. The prototype used synthetic, illustrative values to demonstrate entry fields,
dashboard summaries, relational structure, and reporting logic. The revised dashboard snapshot contains three
recent disaster-event entries, an aggregate victim count of 128, a health-service summary value of 18, and 15
unmet urgent needs; these values are interface mock data rather than a fixed database sample or performance
dataset. Because no physical database population was executed as part of the reported verification, a single
database-level record count is not applicable. Table 3 provides more than one example value for each data
object.

Table 3. Object and Prototype Dataset

Data object Main fields Purpose in prototype Example value

Disaster event Event name, type, date, loca-
tion, description

Records incident identity and
disaster context

Flash flood - Semarang Re-
gency; earthquake - Salatiga
City

Victim Name, age, gender, condition,
status, address, event ID

Records affected persons and ca-
sualty condition

Moderate injury, alive; severe
injury, referred

Health facility Facility name, type, address,
contact, coordinates

Represents referral or service lo-
cations

Community health center; dis-
trict hospital

Medical service Victim ID, facility ID, date, ser-
vice type, diagnosis, treatment

Documents health services deliv-
ered to victims

General examination; wound
care and referral

Logistics need Event ID, item, quantity, unit,
priority, status

Tracks urgent medical and pub-
lic health needs

Clean water, high priority;
emergency medicines, critical
priority

Report Report type, period, descrip-
tion, file path, generator

Produces recap and crisis re-
ports for simulation

Daily crisis summary; event
casualty and logistics recap

2.3. Development Stages
The development stages consisted of five iterative activities. First, functional requirements were synthesized
from disaster health documentation tasks, the policy and standards cited in this manuscript, prior disaster/EHR
literature, and intended Medical Record and Health Information learning activities [4–15]. No interviews, fo-
cus groups, or questionnaires with students or lecturers were reported for requirements elicitation; therefore,
no participant-derived elicitation dataset is analyzed in this article. Second, a quick design was prepared
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through page-layout sketches, dashboard components, DFD Level 1, and ERD. Third, a web-interface pro-
totype was prepared for login, dashboard, disaster event, victim, health service, logistics, report, user, and
setting functions. Fourth, the relational design was mapped into seven core entities: users, disaster_events,
health_facilities, victims, medical_services, needs_logistics, and reports. Fifth, scenario-based de-
sign verification applied black-box-style input-output logic to check whether the specified input, expected inter-
face response, and data-model path were mutually consistent [19]. The study artifact consisted of web-interface
screens plus DFD/ERD and synthetic scenarios; production server configuration, programming framework,
DBMS performance, mobile runtime, and live interoperability endpoints were outside the evaluated environ-
ment and are not claimed as tested technologies.

Figure 1. Iterative prototype development cycle used in this study

2.4. Functional Requirements

Table 4. User-Role Functional Requirements

User role Core access Main activity Expected output

Admin/Lecturer
Login, user management,
report request, dashboard
monitoring

Manage accounts, review data,
and generate recaps

Validated account data and
crisis reports

Student
Login, disaster event input,
victim data input, event re-
view

Practice disaster documentation
and victim registration

Structured event and victim
records

Simulation officer Needs input, service needs,
report request

Record health service needs and
logistics shortages

Needs list, logistics status,
and report information

Table 5. System and Database Requirements

Requirement Design response Verification indicator

Authentication and role con-
trol

Users entity and role-based navigation
separate lecturer/admin, student, and
simulation-officer functions.

Login/role pathway visible; implementa-
tion security not penetration-tested.

Event-victim traceability victims references disaster_events and
the recording user.

ERD relationship and scenario path are
present.

Service traceability
medical_services links victim, health fa-
cility, date/type of service, and handling
user.

ERD relationship and service scenario are
present.

Logistics traceability needs_logistics links requested items
and priority/status to a disaster event.

ERD relationship and dashboard logistics
summary are present.

Reporting and aggregation
Reports are generated conceptually from
event, victim, service, and logistics infor-
mation.

DFD/report path is traceable; file export
is not implemented/tested.

2.5. Data Flow Diagram and Entity Relationship Diagram
The DFD Level 1 was used to describe how external actors interact with five system processes: login and user
management, disaster event management, victim or patient data management, health service needs management,
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and report recapitulation. The ERD was used to define the relational database structure that supports these
processes. The DFD ensured that no major process operated without input or output, while the ERD ensured
that disaster events could be connected to victims, services, logistics needs, health facilities, users, and reports.

2.6. Evaluation Procedure
The prototype was evaluated at a limited design-verification level through (1) visual inspection of interface
completeness, (2) traceability between user scenarios, DFD processes, and ERD entities, and (3) black-box-
style scenario checks that compared specified input, expected behavior, and available interface evidence. No
human respondents, questionnaire, SUS score, task-completion time, statistical criterion, physical database
performance test, mobile-device test, security test, or FHIR/SATUSEHAT transaction test was conducted.
During iterative verification, one concrete mock-data inconsistency was identified on the dashboard: the total
disaster-event card initially displayed 2 while the recent-event panel displayed 3 entries. The card was corrected
to 3 in the revised prototype image. A second verification-specification issue was also corrected: the earlier
scenario matrix treated the presence of DFD/ERD structures as observed prototype output. The revised
matrix separates visible interface evidence from structural traceability and avoids labeling unexecuted functions
as fully passed. Consequently, the findings should be interpreted as design verification rather than evidence of
usability, implementation effectiveness, or operational readiness.

3. RESULTS AND DISCUSSION
3.1. Overall Prototype Implementation
The prototype produced a web-based Disaster Health Information System with a public login interface and an
authenticated role-based dashboard. The design uses a disaster-response visual identity, card-based summaries,
and module navigation to structure the sequence from event registration to victim documentation, health-service
recording, logistics monitoring, and reporting. For student learning, this sequence is important because it frames
documentation as a connected information cycle rather than a set of independent forms: data are first captured
at event and victim level, then linked to services and resource needs, and finally interpreted through summaries
and reports. Figures 2 and 3 show the two interface screens that are directly evidenced in this manuscript.

Figure 2. Role-based login interface for the DHIS learning prototype

Figure 2 presents the public login interface of the prototype, which serves as the entry point to the system. The
left panel communicates the system’s identity and purpose: it displays the disaster-health branding, states the
prototype’s role in supporting crisis-health learning for students of the Medical Records and Health Information
Department of Poltekkes Kemenkes Semarang, and previews the four core modules—victim and incident record-
ing, health service management, logistics needs management, and health crisis reporting—against a disaster-
response visual backdrop of rescue personnel, an ambulance, and a field tent. The right panel contains the
authentication mechanism, consisting of username and password fields for role-based access and an alternative
"login as student" option that allows learners to enter the system for educational use. Together, these elements
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position the login screen not merely as a security gate but also as an initial orientation to the scope and learning
context of the system.

Figure 3. Authenticated dashboard showing disaster, victim, service, and urgent-logistics summaries

Figure 3 presents the authenticated role-based dashboard, shown here from the admin/lecturer perspective,
which consolidates the system’s information cycle into a single operational overview. At the top, four summary
cards report the current state of the response: three registered disaster events, 128 recorded victims, 18 health
services delivered, and 15 urgent needs that remain unfulfilled. Below them, a donut chart classifies victims by
condition—mild (48.4%), moderate (29.7%), severe (14.1%), and deceased (7.8%)—while adjacent panels list
the most recent disaster events, the most urgent logistics needs with their priority and fulfillment status (for
example, a clean-water need of 5,000 liters against 1,200 liters available, flagged as high priority and insufficient),
and a summary of health services provided to victims. The sidebar navigation gives access to the underlying
modules—disaster events, victim data, health services, logistics needs, reports, and user management—mirroring
the documentation sequence from event registration through to reporting. Taken together, the dashboard
demonstrates how the prototype transforms field-level records into interpreted summaries, giving both decision-
makers and students a connected picture of disaster health management rather than a set of disconnected
forms.

3.2. Login and Role-Based Access
The login module functions as the entry point for authenticated simulation users and separates standard
username-password access from the student pathway. In an educational context, this role separation supports
controlled task allocation: lecturers or administrators can review aggregate information and account settings,
while students can be restricted to documentation activities that are relevant to the learning scenario. The
users entity stores username, password credential, full name, role, email, phone, and creation time. At the
present stage, role separation is a design feature only; the study did not test password security, authorization
bypass, or other security controls.

3.3. Dashboard as Crisis Information Summary
The dashboard module was designed as the main crisis-information summary. In the revised mock dataset,
the disaster-event card displays 3 to match the three recent-event entries, while the same screen also displays
an aggregate victim count of 128, a health-service summary value of 18, and 15 unmet urgent needs. Victim-
condition categories, recent events, logistics gaps, and service summaries are presented together so students can
practice moving from individual documentation to situation-level interpretation. This design choice matters
educationally because Medical Record and Health Information work in disasters includes secondary use of
data for coordination and prioritization, not only data entry. The dashboard values remain synthetic interface
examples and should not be interpreted as measured response outcomes.
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3.4. Disaster Event and Victim Data Modules
The disaster-event module records event name, type, date, location, and description, and the victim module
records identity, age, gender, condition, status, address, event identifier, recording date, and recording user.
Making the disaster event the parent context is analytically important because the same victim-level fields have
different meaning when aggregated by incident, location, and response period. For students, this relationship
demonstrates how casualty records can support event-specific counts, referrals, morbidity summaries, and sub-
sequent reporting. The design therefore extends ordinary visit-oriented documentation by explicitly preserving
the disaster context needed for population-level interpretation.
This contextual linkage is critical for addressing the analytical challenges inherent in mass casualty management.
In routine electronic health record (EHR) environments, patient data are primarily structured around individual
clinical encounters, which often obscures the broader epidemiological context during a crisis. By enforcing a
parent-child relationship between disaster_events and victims, the prototype enables Health Information
Management students to practice multi-level data filtering and epidemiological profiling. Learners can analyze
how casualty characteristicssuch as injury severity distribution or age-specific vulnerabilityvary across distinct
disaster types, such as comparing the trauma profiles of earthquake victims against the infectious disease risks
associated with flood evacuations.
Furthermore, preserving the event context at the individual record level serves as an essential foundation for
legal, forensic, and disaster surveillance workflows. In large-scale emergencies, accurate casualty tracking across
facilities and temporary field shelters depends on maintaining unambiguous entity relationships to prevent
duplicate entries and missing-person misclassifications. Exposing students to this structured relational schema
deepens their understanding of how granular data integrity directly influences public health decision-making,
resource mobilization, and family reunification protocols during disaster response operations.

3.5. Health Service and Logistics Modules
The health-service module links a victim with a health facility and records service date, service type, diagnosis,
treatment, referral destination, and handling user. The logistics module separately records event-related needs
such as clean water, food, medicines, quantity, unit, priority, date, and requester. Keeping service and logistics
structures distinct but connected to the same disaster context helps students differentiate clinical documentation
from resource-management information while still understanding how both contribute to a coordinated response.
In simulation, this enables a learning task in which a student can trace why a shortage shown on the dashboard
matters for documented services and referrals, although the present study did not measure whether the prototype
improves such decision-making.
From an educational standpoint, decoupling clinical services from resource logistics reflects the actual opera-
tional separation observed in disaster emergency operations centers (EOCs). While clinical personnel focus
on triage, stabilization, and patient transfers, health logistics teams manage supply chains, medical stockpiles,
and distribution priority. By interacting with these two distinct yet relational modules, Health Information
Management students learn to recognize how supply shortages directly impact clinical capabilityfor instance,
how a deficit in surgical kits or IV fluids restricts the capacity of field triage units and forces patient referrals
to tertiary hospitals. This structural alignment reinforces the concept that health information management in
disaster contexts extends beyond patient chart maintenance to encompass resource intelligence.
Furthermore, this modular design establishes a foundational framework for teaching data-driven resource allo-
cation and crisis forecasting. Students can analyze real-time correlations between the volume of documented
casualties and the consumption rate of critical supplies within a specific disaster scenario. Instructors can
leverage this functionality to construct complex simulation exercises where students must generate emergency
supply requisitions based on victim morbidity trends shown in the health service records. While the current
prototype presents these features as static relational structures, this design provides the necessary architecture
for integrating automated inventory tracking and supply-demand prediction algorithms in future educational
iterations.

3.6. Report and Recapitulation Module
The report module is designed to recapitulate event, victim, service, and logistics information using report
type, period, description, file path, generator, and creation time. This is relevant to Medical Record and
Health Information education because it links primary data capture with secondary data use for monitoring
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and institutional reporting. The DFD shows how a report request retrieves information from the relevant data
stores, while the ERD defines the relationships needed for traceable aggregation. At the current prototype
stage, this represents reporting logic rather than a validated export function; PDF/Excel/CSV export and
digital signatures remain future implementation tasks.

Figure 4. DFD Level 1 showing simulation actors, core processes, and data stores

Figure 5. Entity Relationship Diagram linking users, events, victims, facilities, services, logistics needs, and
reports

3.7. Database Design and Data Traceability
The ERD contains seven main entities: users, disaster_events, health_facilities, victims, medical_services,
needs_logistics, and reports. The design makes disaster_events the contextual anchor for victim and
logistics information, while medical_services links victims with health facilities and handling users. This
structure matters for learning because students can follow a traceable chain from who recorded an item, to
which event and victim it belongs, to which service or logistics need it contributes. Such traceability is a prereq-
uisite for credible aggregation and later interoperability mapping, but the present study did not test database
constraints, query performance, or data-quality error rates in a physical DBMS.
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3.8. Process Design Based on DFD Level 1
The DFD Level 1 contains three external actors, admin/lecturer, student, and simulation officer, and five
logical data stores for user, disaster, victim, needs, and report data. The processes separate authentication/user
management, disaster-event management, victim management, health-service/needs management, and report
recapitulation. For students, this process model makes the origin and destination of data explicit and can be
used by instructors to discuss responsibility, hand-offs, and the consequences of incomplete data. The DFD
therefore serves as a process-learning artifact as well as a software model; however, the diagram alone is not
treated as proof that a function executed successfully.

3.9. Scenario-Based Functional Verification
Scenario-based design verification used synthetic values and black-box-style logic to check whether specified
inputs, expected behavior, visible interface evidence, and data-model traceability were mutually consistent.
The revised interpretation intentionally distinguishes direct interface evidence from structural design evidence.
Login and dashboard behavior can be inspected directly in Figures 2 and 3. For event, victim, service, logistics,
and report scenarios, the manuscript provides design fields, DFD/ERD links, and expected behavior but does
not provide execution logs or screen-by-screen test evidence; these scenarios are therefore classified as design-
traceability verified rather than simply Passed. Table 6 also records the dashboard count inconsistency that
was identified and corrected during iteration.

Table 6. Scenario-Based Design Verification

Scenario Input Expected behavior Observed prototype/design ev-
idence Status

Login Username and pass-
word

Opens pathway accord-
ing to user role

Login interface and separate stu-
dent pathway are visible in Figure
2.

Interface-design
verified

Dashboard sum-
mary

Synthetic event, vic-
tim, service, and lo-
gistics values

Displays aggregate cards
and summaries

Figure 3 shows cards, chart, recent
events, logistics gaps, and service
recap. Event count was corrected
from 2 to 3 to match the three
recent-event entries.

Verified after cor-
rection

Disaster event en-
try

Event name, type,
date, location

Stores/represents event
within disaster context

Required fields and event-to-child
relationships are specified; no exe-
cution log is reported.

Design-
traceability
verified

Victim entry
Identity, age, gen-
der, condition, sta-
tus, event ID

Links victim to disaster
event

Victim fields and
victims→disaster_events rela-
tionship are specified; no execution
log is reported.

Design-
traceability
verified

Health service en-
try

Victim ID, facility
ID, service type, di-
agnosis, treatment

Links service to victim
and facility

medical_services→victims/health_facilities
relationships are specified; no exe-
cution log is reported.

Design-
traceability
verified

Logistics need en-
try

Item, quantity, unit,
priority, event ID

Links unmet need to
event and summary

needs_logistics→disaster_events
relationship and dashboard logis-
tics representation are specified.

Design-
traceability
verified

Report genera-
tion

Report period and
report type

Retrieves relevant data
for recap

Report process and report entity
are traceable; actual file export is
not demonstrated.

Partially verified;
export not tested

3.10. Discussion
The present prototype occupies a different evidence level from the Fast Electronic Medical Record (fEMR)
described by Draugelis et al. [7]. fEMR was designed for real humanitarian clinical operations and has been
repeatedly deployed, demonstrating operational feasibility and the value of electronic records for both patient
care and population-level information. By contrast, the present DHIS is not an operational EHR. Its contribu-
tion is educational: it organizes disaster-event context, victim documentation, health services, urgent logistics,
dashboard interpretation, and reporting into one simulation sequence for Medical Record and Health Informa-
tion students. This broader learning workflow is an advantage for teaching integrated information management,
but the absence of field deployment is a major limitation relative to fEMR.
The South Kalimantan prototype reported by Asih et al. [8] provides a second important comparison. That
study involved 32 medical-record staff and obtained an average System Usability Scale score of 79.31, providing
empirical evidence of user acceptability. The current study does not provide equivalent usability evidence
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and therefore should not be interpreted as showing that students or lecturers find the interface easy to use.
Its narrower contribution is the design of a student-oriented simulation environment that explicitly connects
clinical documentation with logistics visibility and crisis reporting. A subsequent study should test whether
this educational integration produces acceptable usability and measurable learning benefits.
Faisal and Nakayama [6] addressed a different layer of the disaster-information problem by mapping WHO
and ASEAN Emergency Medical Team minimum datasets to FHIR resources for SATUSEHAT. Their work
demonstrates how standardized disaster data can be represented for interoperability. The present prototype
has not implemented FHIR profiles, an API, or SATUSEHAT transactions; therefore, interoperability remains
a future design target rather than a result. The current ERD can nevertheless serve as a teaching bridge for
explaining why local entities and fields must eventually be mapped to standardized resources before cross-system
exchange is possible.
The scoping review by Burmen et al. [9] highlights practical, accessible, user-oriented, and decision-supporting
characteristics of HMIS used during health emergencies. The dashboard and role-based workflow in the present
prototype were designed to expose students to these information needs by converting event, victim, service,
and logistics data into summaries that can be interpreted for coordination. This alignment is conceptual, not
empirical: the study did not measure whether the prototype improves decision quality, response speed, or
knowledge retention. The revised verification scope therefore separates design plausibility from demonstrated
effectiveness.
From an educational perspective, the prototype may support competencies in disaster-event registration, victim-
level documentation, linkage of services and facilities, recognition of logistics gaps, data aggregation, and crisis-
report preparation. These potential learning outcomes are consistent with literature on simulation-based and
academic electronic health record training [10–12], but they were not measured in the present study. A rigorous
educational evaluation should compare students using the prototype with students using paper or spreadsheet
documentation and assess documentation accuracy, task completion, time on task, interpretation of dashboard
summaries, and reporting quality.

3.11. Strengths and Limitations
Having examined the prototype’s implementation and its alignment with the intended learning objectives, it
is necessary to position both its contributions and the boundaries of its claims. The strengths and limitations
of the prototype, organized according to the six aspects that guided its development and assessment—learning
relevance, interface, data model, reporting, security, and interoperability—are summarized in Table 7.

Table 7. Strengths and Limitations

Aspect Strength Limitation

Learning relevance
Uses disaster-specific scenarios for Medi-
cal Record and Health Information student
learning.

No human-subject usability or learning-
effectiveness testing was conducted.

Interface Provides role-based login, dashboard cards,
charts, tables, and module navigation.

Only login/dashboard interface evidence is
shown; mobile responsiveness and cross-
browser behavior were not tested.

Data model
Uses relational entities and traceable
event-victim-service-logistics-report rela-
tionships.

No physical database constraint, concurrency,
or performance test was conducted.

Reporting Connects data capture conceptually to cri-
sis recapitulation.

Actual PDF/Excel/CSV export, digital signa-
ture, and report-output validation were not
tested.

Security Includes role separation as a design con-
cept.

No penetration test, authorization audit, en-
cryption verification, or audit-trail implemen-
tation test.

Interoperability ERD provides a basis for future mapping
to national/international standards.

FHIR mapping and SATUSEHAT integration
were not implemented or tested.

Table 7 shows that the prototype’s principal strengths lie in its pedagogical grounding and in a coherent,
traceable information model that links events, victims, services, logistics, and reports, which together support
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its intended use as a learning artifact for Medical Record and Health Information students. Its limitations,
by contrast, are concentrated in validation activities that lay beyond the scope of the present study, namely
human-subjects usability and learning-effectiveness testing, database constraint and performance testing, imple-
mentation testing of report exports and security mechanisms, and standards-based interoperability with FHIR
or SATUSEHAT. These limitations do not diminish the prototype’s contribution; rather, they define the bound-
ary within which the findings of this study should be interpreted and provide a concrete agenda for future
work, including user testing with students, implementation of export, security, and audit-trail mechanisms, and
incremental alignment with national and international health information standards. Furthermore, the synthe-
sized profile in Table 7 underlines the necessity of balancing architectural rigor with practical pedagogical goals.
By explicitly identifying information gaps and unverified production mechanisms, the matrix serves as a foun-
dational quality boundary, ensuring that simulated educational tasks remain methodologically sound without
overstating the system’s current technical maturity. This transparent appraisal enables curriculum designers
to strategically structure learning modules around the prototype’s existing strengths while isolating areas that
require supervised instruction or supplementary theoretical coursework.
Consequently, addressing the documented operational and technical limitations provides a clear benchmark for
future inter-institutional development. As health information management curricula increasingly pivot toward
crisis-ready competencies, transitioning this prototype toward field-validated usability, robust security enforce-
ment, and SATUSEHAT interoperability will bridge the long-standing divide between academic simulation
environments and real-world emergency health infrastructure.

3.12. Future Development
In addition to technical and evaluation roadmaps, future efforts must focus on expanding the scope of pedagogi-
cal integration and institutional collaboration. The system can be enriched with adaptive learning analytics and
artificial intelligence-driven modules to provide real-time feedback to students during documentation exercises.
For instance, intelligent validation agents can detect triage misclassifications, inconsistent clinical entries, or
supply request anomalies, prompting immediate corrective learning interactions. Furthermore, integrating sce-
nario generators based on historical local disaster datasuch as flood patterns or earthquake impact profileswill
allow instructors to create dynamic, highly realistic emergency contexts. This extension aims to transition the
platform from a passive documentation tool into an interactive, decision-support training environment.
Finally, long-term sustainability requires establishing a collaborative ecosystem with disaster management agen-
cies, local emergency medical services, and health professional associations. Partnering with entities like the
Regional Disaster Management Agency (BPBD) and health polytechnic networks across Indonesia can facilitate
standard-aligned curriculum integration and continuous platform refinement based on emerging field protocols.
Open-sourcing the core simulation framework and publishing standardized disaster training scenario sets will
encourage multi-institutional adoption, enabling peer institutions to contribute custom modules and localized
data schemas. Ultimately, these strategic advancements will bridge the gap between academic health infor-
mation management training and the operational realities of emergency health disaster response. In parallel,
future iterations should focus on incorporating low-bandwidth and offline-first operational mechanisms, such
as Progressive Web Application (PWA) architectures and local database synchronization protocols. Because
real-world health crisis situations frequently suffer from damaged telecommunication infrastructure and power
disruptions, training students to navigate asynchronous data entry and automated conflict-resolution work-
flows during network reconnection is essential. Simulating these degraded connectivity conditions within the
educational platform will cultivate student resilience and technical adaptability, ensuring that future health
information managers are thoroughly equipped to maintain data integrity and continuity of care under severe
infrastructure constraints.

4. CONCLUSION
This study produced a design-verified web-based Disaster Health Information System prototype for Medical
Record and Health Information student learning. The prototype organizes disaster-event recording, victim doc-
umentation, health-service information, urgent logistics, dashboard summaries, and crisis reporting within a
role-based simulation workflow, while the DFD and ERD provide traceable process and data relationships. Its
principal educational contribution is the integration of patient-level medical record concepts with event-level
response information and reporting in one learning design. At the present evidence level, however, the study
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demonstrates internal design coherence rather than proven usability, learning effectiveness, database perfor-
mance, mobile compatibility, security, or operational readiness. No human-subject usability testing, physical
database performance testing, mobile/browser testing, or FHIR/SATUSEHAT integration was conducted. Fu-
ture work should therefore validate the prototype with students and lecturers, implement and test the production
technology stack, strengthen security and offline/mobile functions, and evaluate standards-based interoperability
and comparative learning outcomes.
Beyond proving internal structural validity, this work emphasizes the strategic necessity of transitioning health
information education from static, visit-based clinical documentation toward dynamic, crisis-oriented simula-
tion systems. By embedding disaster management principles directly into the academic curriculum through
interactive electronic platforms, higher education institutions can better prepare future health information pro-
fessionals to handle the data complexities of real-world emergencies. Ultimately, scaling this prototype through
cross-institutional collaboration and aligning it with national digital health architectures will ensure that aca-
demic training directly supports national health system resilience and emergency preparedness.
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