INFOKES : Jurnal Ilmiah Rekam Medis dan Informatika Kesehatan E-ISSN : 2745 - 5629
Volume 16 Issue 2 2026 page : 213-221

Requirements for an EMR-Based Virtual Reality Application for PROLANIS
Education: A Literature and Process-Mapping Synthesis

Setya Wijayanta'*, Adhani Windari', Mochammad Arief Darmawan', Sylvia Anjani2,
Faik Agiwahyuanto?

"Medical Records and Health Information Study Program, Poltekkes Kemenkes Semarang, Indonesia
’Medical Records and Health Information Study Program, Dian Nuswantoro University, Indonesia

Email: setyawijayanta@poltekkes-smg.ac.id*

Submitted: 23 June 2026 Reviewed: 28 July 2026 Accepted: 11 August 2026

ABSTRACT

Background: PROLANIS participants require repeatable chronic-disease education, while electronic medical
records (EMRs) and virtual reality (VR) offer opportunities for personalized and interactive delivery. Before
prototype development, requirements must reflect health literacy, workflow, privacy, and VR safety. Methods:
This descriptive initial Research and Development stage used a literature- and document-informed requirements
synthesis, a proposed PROLANIS process map, and minimum EMR data-element mapping for Sidorejo Lor and
Sidorejo Kidul Community Health Centers, Salatiga City. No interviews, focus-group discussions, participant
surveys, direct observations, or patient-level EMR extraction were conducted at this stage. Candidate requirements
were organized into domains and provisionally prioritized using MoSCoW as design input requiring later
stakeholder validation. Results: Five preliminary requirement groups were identified: concise chronic-disease
education, EMR-based personalization, adult- and older-user accessibility, data security and confidentiality, and
operational support for health workers. Proposed must-have functions include a patient education profile, simple
visualization of examination results, and hypertension and diabetes modules. Non-functional requirements include
simple navigation, large text, audio narration, seated mode, short sessions, stop/pause options, and role-based data
access. Conclusion: The study provides an initial, literature- and process-mapping-based requirements model
rather than empirically validated local user needs. Participatory co-design, stakeholder validation, usability testing,
VR-safety assessment, data-governance review, and evaluation of patient understanding are required before
implementation claims can be made.
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INTRODUCTION

Indonesia's 2023 Health Survey reported a hypertension prevalence of 30.8% among adults aged 18 years and
older based on blood-pressure measurement and a diabetes prevalence of 11.7% among people aged 15 years and
older based on blood-glucose examination (1). Community Health Centers play a key role in primary health care.
These services emphasize promotive and preventive activities, including health education for patients with chronic
diseases. PROLANIS is a crucial program because it integrates participants, health facilities, and BPJS Kesehatan
(Indonesian Health Insurance) to maintain the health of chronic patients and an optimal quality of life (2,3).

PROLANIS participants at the Sidorejo Lor and Sidorejo Kidul Community Health Centers generally require
repeated education on hypertension, diabetes mellitus, physical activity, medication, diet, danger signs, and check-
up schedules. Conventional education may face constraints such as waiting time, limited consultation duration,
variable health literacy, and difficulty attending regularly. Sidorejo Lor and Sidorejo Kidul were selected as the
development context because they are the planned primary-care settings for the PROLANIS-oriented prototype;
anchoring the requirements to two specific health-center settings supports workflow-sensitive design while
limiting direct generalization to other facilities. These conditions support the need for health education that is
flexible, accessible, and context-sensitive.

The development of EMR opens up new opportunities for personalized patient education. Minister of Health
Regulation Number 24 of 2022 places electronic medical records as a crucial component of digital healthcare
delivery (4). The digital health strategy also encourages the use of technology to improve access, quality,
continuity, and efficiency of healthcare services (5). In the context of PROLANIS, EMR can potentially support
the display of selected blood-pressure, blood-glucose, medication, and education information tailored to the patient
condition, subject to data-minimization and access-control requirements.
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VR offers a more visual, interactive, and immersive learning experience. Reviews and meta-analyses report
potential benefits of XR/VR for patient and health education, including engagement, knowledge, satisfaction, and
confidence (6-9). Recent primary studies also show that VR patient education can improve hypertension
knowledge, support diabetes-prevention communication, improve recall of procedural information, or increase
satisfaction with preoperative information, although effects vary by outcome and user characteristics (10-13).
These findings reinforce the need to design VR around the target population rather than assuming immersion alone
will produce benefit.

Technology acceptance is another design consideration. Studies using the Technology Acceptance Model
(TAM), together with foundational TAM and Unified Theory of Acceptance and Use of Technology (UTAUT)
literature, identify perceived usefulness, ease of use, facilitating conditions, and social influence as relevant
determinants of technology use (14-17). In healthcare VR, these determinants must be considered alongside safety,
comfort, digital literacy, data confidentiality, and health-worker workflow.

Research on VR in healthcare is expanding, but the clinical, educational, and technological gaps remain
distinct. The clinical gap concerns the limited evidence on EMR-linked VR education for chronic-disease
management in primary care (18). The educational gap concerns how to translate hypertension and diabetes
information into brief, understandable, repeatable messages for diverse adult and older users. The technological
and implementation gap concerns how personalization, accessibility, privacy, and workflow can be reconciled.
Recent co-design and user-centered studies in diabetes, chronic disease, and digital health demonstrate the value
of involving patients, caregivers, health professionals, and older adults in iterative design (19-25), consistent with
established human-centered design principles (26,27). Accordingly, this article aims to develop an initial literature-
and process-mapping-based requirements model for an EMR-based VR application for PROLANIS health
education at Sidorejo Lor and Sidorejo Kidul Community Health Centers. The model is intended as input for
subsequent co-design and validation rather than as a claim of empirically confirmed local user needs.

METHODS

This study used a descriptive design in the initial requirements stage of a Research and Development (R&D)
approach. Waterfall was used only as a development-sequencing framework to clarify the progression from
problem identification and requirements analysis to system design, implementation planning, prototype testing,
and evaluation (28,29). It was not treated as a method for collecting user data. The present manuscript is limited
to a conceptual requirements synthesis and initial design input based on literature/documents, a proposed service-
process map, and minimum EMR data-element mapping.

The development context was PROLANIS service delivery at the Sidorejo Lor and Sidorejo Kidul
Community Health Centers in Salatiga City. PROLANIS participants with hypertension and/or diabetes mellitus
were defined as the primary intended users, while doctors, nurses, medical-records officers, PROLANIS program
administrators, and health-information-system administrators were defined as supporting stakeholder roles. These
groups were stakeholder categories for design and were not recruited informants in the current stage. No participant
sample, interviews, focus groups, surveys, direct observational dataset, or identifiable patient-level EMR dataset
is reported in this manuscript. The unit of analysis was therefore the source-derived requirement statement, service-
workflow element, minimum EMR data element, educational-content requirement, and VR-safety or governance
constraint.

Requirements inputs were compiled through four steps. First, peer-reviewed literature was reviewed on
PROLANIS/chronic-disease education, EMR, VR patient education, digital-health interventions, technology
acceptance, user-centered design, software requirements, usability, health literacy, and VR safety. Second, a
proposed PROLANIS service-process map was constructed as a design artifact to identify potential touchpoints
for education, documentation, follow-up, and patient understanding; it should not be interpreted as a formally
observed or locally validated workflow. Third, minimum EMR data elements potentially relevant to education
were mapped, including diagnosis, latest blood pressure, latest blood glucose, medication information, and prior
education records, while applying data-minimization and confidentiality principles. Fourth, stakeholder-role
requirements were synthesized from the preceding evidence sources rather than from direct local quotations or
participant testimony. WHO digital-health guidance, ISO standards, Indonesian EMR regulation, and personal-
data-protection law were treated as primary normative sources when a requirement depended on governance,
security, privacy, interoperability, or software-quality constraints (30-33); peer-reviewed empirical research was
used to inform education, accessibility, acceptance, usability, and VR-comfort requirements.

The methodological flow of the requirements synthesis is summarized in Figure 1.
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REQUIREMENTS SYNTHESIS METHOD FLOW

o 2] 3] o

Problem identification Literature review PROLANIS process mapping Minimum EMR data mapping

Define the education problem and Review chronic disease, PROLANIS, EMR, Draft education, documentation, and Identify minimal clinical data
planned primary-care context. VR, usability, and health literacy. follow-up flow as a design artifact. elements and privacy constraints.

Stakeholder-role synthesis Evidence traceability matrix Provisional MoSCoW priority Prototype design input

Translate evidence into proposed Link source, stakeholder role, domain, Classify Must, Should, and Could Use requirements as input for co-
stakeholder-role requirements. design implication, and priority. priorities; stakeholder validation is design, usability, safety, and
pending. governance testing

Current manuscript stage: literature/document and process-mapping synthesis; direct stakeholder co-design and local validation are
planned for the next develoepment stage,

Figure 1. Flowchart of the literature- and process-mapping-based requirements synthesis for EMR-based
VR application development.

A structured requirements synthesis was used. Each source-derived requirement statement or workflow
constraint was entered conceptually into an evidence-traceability matrix with the fields: evidence/source, relevant
stakeholder role, requirement domain, design implication, and provisional priority. Recurring requirements were
grouped into information, interaction, technical, data-security, operational, usability, and VR-comfort domains,
using thematic grouping principles for organizing patterns rather than claiming a qualitative interview analysis
(34). Because there were no interview or focus-group transcripts, participant quotations, saturation, intercoder
agreement, and formal disagreement resolution between qualitative coders were not applicable. MoSCoW
categories were used to assign provisional Must-have, Should-have, and Could-have design priorities (35). The
priorities represent an initial research-team design classification based on core educational purpose, safety, data
protection, workflow feasibility, and technical dependency; they were not generated by stakeholder voting and
must be re-evaluated during the next co-design stage. Functional and non-functional requirements were aligned
with software-quality and requirements-engineering principles (36,37).

To maintain patient safety and service feasibility in the next development stage, the VR design criteria
emphasize short session duration, seated mode, simple navigation, smooth visual transitions, audio narration, large
text, stop/pause options, and staff assistance. Planned usability and user-experience evaluation will combine task-
completion observation with the System Usability Scale (38), a user-satisfaction instrument such as the Computer
System Usability Questionnaire (39), and the Simulator Sickness Questionnaire (40). Established work on
cybersickness and virtual-environment discomfort will also inform exposure duration, visual-motion choices, and
stopping rules (41,42).

Health-education content is proposed for adult and older PROLANIS participants using simple language,
concrete visual examples, repeated messages, and audio support, consistent with health-literacy principles (43,44).
VR-sickness evidence and clinical VR methodology further support conservative exposure, user control, and
explicit safety evaluation (45,46), while usability engineering and heuristic evaluation can support interface review
(47,48). If future co-design interviews or focus groups are conducted, reporting should follow appropriate
qualitative-reporting guidance such as COREQ (49). Research involving older adults also supports age-adapted
interaction and user-friendly VR design (50,51). In the current conceptual stage, patient consent, staff
authentication, role-based access, access logging, report anonymization, and educational-purpose limitation are
specified as future implementation requirements rather than measures already applied to participant data. Ethical
review and informed-consent procedures should be obtained as applicable before direct stakeholder research,
usability testing with participants, or patient-level EMR access.

RESULTS
Context of the proposed requirements

The literature- and process-mapping synthesis generated two provisional design problems for the planned VR
application. First, the patient-facing experience should support easy-to-understand education without depending
on a long face-to-face session. Second, the health-worker-facing workflow should support standardized, concise
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education and follow-up without creating an excessive operational burden. These are proposed design requirements
derived from the evidence synthesis, not direct quotations or empirically measured local needs.

Literature on chronic-disease education and immersive learning suggests that topics such as high blood
pressure, diabetes complications, blood-vessel damage, diet, and test-result interpretation may benefit from visual
explanation. VR can potentially represent these topics through three-dimensional or immersive visualization, but
the design should remain simple and age-appropriate to reduce cognitive burden, confusion, and discomfort for
first-time or older users.

For the healthcare-professional stakeholder role, the proposed model prioritizes ready-to-use educational
materials, diagnosis-relevant topic selection, and a concise summary for follow-up. For medical-records staff, it
prioritizes limited and secure data exchange. For program managers, it proposes simple usage and technical-issue
reporting. These requirements require direct stakeholder confirmation in the next stage.

Table 1. Literature-informed stakeholder requirements matrix for the proposed EMR-based VR

application
Stakeholder 5 . Yo
Group Proposed Requirements Design Implications
PROLANIS Edugatlgn on h ypertension, dlgbetes mellitus, Keep content short, visual, simple, and
L medication, diet, activity, routine check-ups, and
participants . repeatable.
danger signs.
L . lear i 1 butt limit
Adult and older Easy navigation, large text, clear narration, step- Use clear icons, arge buttons, fimt .ed mend
e . . . depth, and short sessions of approximately 5-10
participants by-step instructions, and a seated-use option. minutes
Uniform, rapid, diagnosis-relevant educational Provide a structured educational package and
Health workers . . . .
media that can be reinforced during care. concise usage summary.
Medical records Only data necessary for education should be used,  Apply data minimization, authentication, role-
officers with security and accountability controls. based access, and access logging.
Program Support for usage evaluation, patient feedback, Provide simple reports on module use,
managers and service improvement. feedback, and technical constraints.

Evidence note for Table 1: PROLANIS-participant requirements were informed by PROLANIS guidance and
patient-education/VR literature (2,6-13,19,25); adult and older-participant requirements by co-design, health-
literacy, usability, and VR-comfort evidence (22,23,38-45,50,51); health-worker requirements by digital-health
and primary-care implementation evidence (24,30,31); medical-record requirements by EMR/privacy/security
sources (4,32,33,36,37); and program-manager requirements by digital-health and software-quality sources
(30,31,36,37). These are literature-informed stakeholder requirements and have not yet been validated through
direct local interviews.

Information and education requirements

The literature-informed information requirements include understanding the disease, interpreting selected
examination results, healthy-living behaviors, medication adherence, routine control, and warning signs. For
hypertension, proposed priority topics include the meaning of blood pressure, risk factors, safe physical activity,
salt intake, medication adherence, and check-up timing. For diabetes mellitus, proposed priority topics include the
meaning of blood-glucose results, diet, physical activity, foot care, medication adherence, and signs of
hypoglycemia or hyperglycemia.

Personalization was identified as a proposed requirement because education may be easier to interpret when
messages are connected to clinically relevant information. The future application could display a limited summary
from the EMR, such as diagnosis, most recent blood pressure, most recent blood glucose, current medication
information, and prior education records. The application should not reproduce the full medical record; only data
necessary for the educational purpose and authorized for use should be presented.

Functional and non-functional requirements
Table 2. Provisional priority of application functional requirements

Feature Proposed Requirement Proxfls1fmal
Priority

Patient profile Dlsplays minimum identity, PROLANIS diagnosis, and educational Must have

history.
Visualization of examination ~ Displays blood pressure and blood sugar in simple graphs or color

o Must have
results indicators.
Hypertension education Presenting the causes, risks, lifestyle, medications, and danger signs

. Must have

module of hypertension.
Diabetes mellitus education Presenting diet, activities, medications, foot care, and warning signs Must have

module of diabetes.
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Feature Proposed Requirement Provsnfmal
Priority

Audio narration Hf?lplng patients with reading disabilities and improving focus while Should have
using VR.

Control reminder Provide messages about check-up schedules, taking medication, and Should have
healthy activities.

Patient feedback Record brief insights, comfort, and suggestions after the VR session.  Should have

Officer's report Displays history of modules used and technical issues. Could have

o . Allows educational modules to continue running when the internet
Limited offline mode Could have

connection is unstable.

Evidence and priority note for Table 2: Must-have items (patient profile, examination-result visualization,
hypertension education, and diabetes education) are core dependencies of the stated educational purpose and are
supported by EMR, patient-education, and chronic-disease literature (4,6-13,25,30-33,36,37). Should-have items
(audio narration, control reminders, and feedback) are supported by accessibility, health-literacy, and evaluation
considerations (38-45,50,51). Could-have items (officer reports and limited offline operation) are operational
enhancements rather than prerequisites for the first educational prototype (30,31,36,37). These MoSCoW
assignments are provisional and require stakeholder validation.

Table 3. Proposed non-functional requirements of the application
Aspect Proposed requirement criteria
Large buttons, minimum 14 pt text on screen, easily recognizable icons, and a maximum of three

Usabilit .
Sabutty steps to open the main module.
Accessibility Audio narration, simple language choices, high contrast, and one-on-one instructions.
VR Comfort Seated mode, short duration, smooth visual transitions, and the option to stop at any time.
. Staft authentication, patient consent, data minimization, anonymization for reports, and access

Data security .

logging.
System The module's opening time is short, stable on devices available at the Community Health Center, and
performance does not require too high specifications.

. Educational materials can be updated, modules can be easily added, and problem logs can be read by

Maintenance ..

administrators.

Evidence note for Table 3: usability and accessibility requirements are informed by human-centered design,
usability instruments, health-literacy literature, and older-adult design evidence (26,27,38,39,43,44,47,48,50,51);
VR-comfort requirements by simulator-sickness and clinical VR evidence (40-46); data-security requirements by
EMR regulation, ISO security and requirements standards, and personal-data-protection law (4,32,33,36,37); and
performance/maintenance requirements by software-quality and digital-health guidance (30,31,36,37).

Proposed usage flow

The proposed interface flow is intentionally concise. In a future implementation, the provider would open the
patient education profile, select a diagnosis or educational topic, confirm the authorized use of the minimum data
needed for education, and assist the patient in using the VR device in seated mode. After the session, the patient
could answer brief comprehension and comfort questions, and the result could be stored as an education record
according to approved governance rules.

This design scenario aims to reduce the risk of patients becoming lost in complex menus while retaining
health-worker oversight for setup and safety. It also positions VR as an educational aid rather than a replacement
for clinician-patient interaction. The flow remains a proposed scenario and should be validated with end users and
local workflow owners.

Table 4. Proposed application usage flow
Level Proposed activity Expected output
| The officer selects the patient and opens the
education profile.

Minimum identity and diagnosis are displayed.

) The officer selects a module according to the Hypertension, diabetes, medication, diet, or activity
education purpose. content is opened.

3 The patient uses VR in seated mode with assistance. ~ Visual and audio education is delivered.

4 The patient provides brief feedback after the Understanding, comfort, and suggestion data are recorded
session. if approved.

5 The officer reviews the session summary. The officer can provide direct educational reinforcement.

Evidence note for Table 4: this sequence is a design scenario derived from the literature/document synthesis
and proposed process map; it was not established through direct observation of local workflow. Its feasibility, role
allocation, consent point, documentation burden, and data-storage steps should be checked with PROLANIS
participants and health-center staff during co-design.
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DISCUSSION

The revised synthesis indicates that the planned VR application should be designed around the intended users
and service context, while recognizing that the current requirements remain preliminary. PROLANIS participants
may benefit from engaging media, but the educational value depends on understandable content, relevance to
chronic-disease management, and safe use. This interpretation is consistent with human-centered design and
digital-health guidance, and recent co-design studies show why direct user validation should follow a document-
based requirements stage (19-27,30,31).

Personalization is a central opportunity and a central trade-off. EMR integration could connect education to
diagnosis and selected examination results, potentially improving relevance and continuity. However, greater
personalization can encourage greater data use, whereas privacy and security favor minimization. The revised
model therefore treats the full EMR as out of scope and proposes only purpose-limited data elements, authorization,
role-based access, logging, and governance review (4,32,33,36,37).

Technology acceptance should be considered from the outset. TAM and UTAUT indicate that perceived
usefulness, ease of use, facilitating conditions, and social influence can shape technology use (14-17). In this
context, a VR tool is more likely to be acceptable if staff perceive that it supports consistent education without
excessive setup or documentation, and if patients can complete a short module without complex instructions. These
assumptions require empirical testing with the actual stakeholder groups.

Design for adult and older users requires particular attention. Health literacy varies, and older users may have
differences in vision, hearing, familiarity with immersive devices, mobility, or tolerance of prolonged interaction.
Large text, narration, simple navigation, high contrast, pause/stop control, familiar examples, and low-writing-
demand co-design methods are therefore appropriate candidates for validation (22,23,43,44,50,51). The
hypertension VR trial also suggests that response to immersive education can differ by age and sex, reinforcing
the need for subgroup-sensitive evaluation (10).

VR comfort is a safety requirement rather than a cosmetic preference. Head-mounted displays can provoke
dizziness, nausea, eye strain, or other cybersickness symptoms in susceptible users. The proposed seated mode,
short sessions, smooth transitions, user control, and staff assistance are consistent with established simulator-
sickness and VR-safety literature (40-46). Future testing should define stopping criteria and record discomfort
systematically rather than assuming that a short exposure is universally safe.

Health-worker requirements also affect implementation. VR should not become a parallel system that
increases workload or fragments documentation. Primary-care qualitative evidence shows that professionals judge
VR partly through feasibility and perceived usefulness (24). Accordingly, the proposed workflow keeps staff
control at setup and follow-up but should be tested for actual time burden, role clarity, training needs, device
cleaning, technical support, and integration with routine documentation. Digital-health and software-quality
guidance can define constraints, but local operational acceptability must be established empirically (30,31,36,37).

Several stakeholder priorities may conflict. Personalization may require more clinical data while privacy
favors minimization; staff-controlled setup may improve safety but add workload; richer immersive motion may
increase engagement yet also increase cybersickness or cognitive burden; and offline operation may improve
continuity during unstable connectivity while complicating synchronization and security. These trade-offs explain
why the MoSCoW priorities in this manuscript should be interpreted as provisional design decisions rather than
final stakeholder consensus. The next phase should use participatory co-design to surface disagreements explicitly
and revise priorities transparently.

The main limitations concern the source and validation of the requirements. First, the model was derived from
literature/documents, a proposed process map, and conceptual EMR mapping rather than direct interviews, focus
groups, surveys, or observation of PROLANIS participants and staff. Second, the process map has not yet been
validated as a faithful description of local practice. Third, anchoring the design to two planned health-center
settings limits representativeness and transferability to facilities with different workflows, infrastructure, or patient
populations. Fourth, there was no formal stakeholder validation, triangulation with participant testimony, or
independent qualitative coding, so synthesis and prioritization bias remain possible. Finally, no usability,
technology-acceptance, simulator-sickness, data-security, knowledge, satisfaction, adherence, or clinical-
effectiveness outcomes were measured. Future work should therefore conduct participatory co-design, local
workflow validation, prototype usability and safety testing, data-governance review, and subsequent evaluation of
educational and clinical outcomes.

CONCLUSION

This literature- and process-mapping synthesis proposes five preliminary requirement groups for an EMR-
based VR application for PROLANIS education: concise chronic-disease educational content, purpose-limited
EMR-based personalization, an accessible interface for adults and older users, patient-data security and
confidentiality, and operational support for health workers.
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Provisional priority features include a patient education profile, simple visualization of examination results,
hypertension and diabetes education modules, audio narration, simple navigation, feedback, and a concise usage
summary for health workers. Proposed non-functional requirements include short seated sessions, large text,
stop/pause control, access control, data minimization, and maintainability. These priorities are design inputs rather
than validated user preferences.

The principal limitation is that the requirements have not yet been validated directly by PROLANIS
participants or health-center staff and are anchored to two planned implementation settings. They should therefore
be treated as an initial model. The next phase should include participatory co-design and stakeholder validation,
followed by usability, technology-acceptance, simulator-sickness, privacy/security, and workflow evaluation; only
after these steps should the prototype be evaluated for its effect on patient understanding and chronic-disease
management.
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