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Abstract

The rapid advancement of digital technologies and the growing
burden of neonatal diseases have underscored the need for intelligent
solutions in modern healthcare systems. Retinopathy of Prematurity
(ROP), a vision-threatening disorder in preterm infants, requires
timely, accurate, and structured interventions; yet existing care
systems face persistent challenges in infrastructure, clinical
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processes, stakeholder coordination, and technology integration.
This study proposes an organizational architecture framework for a
smart ROP surveillance system, developed using the TOGAF ADM
methodology. A mixed-methods design was employed: theoretical
insights were obtained through a systematic literature review,
analysis of policy documents, and examination of service
identification cards, while semi-structured interviews with experts in
healthcare, policy, and information technology helped to identify and
refine key system components. Based on TOGAF ) +, a multi-layered
framework was constructed across four domains—business,
application, data, and technology. The framework incorporates
clinical datasets, decision-support tools, secure infrastructures, and
governance mechanisms. Its validity was examined through the
survey of experts and assessed using Moutinho’s evaluation criteria,
ensuring conceptual rigor and practical relevance. The result of the
research is a native and coherent framework that includes
informational (clinical and diagnostic data), application (decision
support systems), technological (communication and security
infrastructure), and institutional (policy-making structures and key
stakeholders) components, and provides the necessary platform for
improving the quality of care, reducing human errors in diagnosis
and therapeutic interventions, and advancing digital health strategies
in the treatment of this disease. Finally, in addition to the research
presentations, practical suggestions and recommendations for future
research are provided.

V. Introduction

Retinopathy of Prematurity (ROP) remains a leading cause of
childhood blindness worldwide, especially in low- and middle-income
countries. In Y-Y¢, the global prevalence of ROP among premature
infants was reported at approximately Y),47, with severe cases
accounting for about V,°7/ (Garcia et al., Y+ Y¢£). Asia experiences the
highest incidence, with vision loss rates from ROP more than twice
those in developed countries (Attallah, Y+ YY). The rising survival rates
of premature infants have intensified the need for effective screening
systems. However, current ROP care faces significant challenges,
including heavy reliance on manual, time-consuming examinations
(Ayat, Y+ Y¢), lack of integrated data registration and exchange systems
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(Rahmani & Asadi Piri, Y+YY), unstructured data capture hindering
trend analysis and clinical alerts, absence of standardized data exchange
infrastructure such as FHIR, and limited human and technical digital
health resources. In Iran, these issues are exacerbated by fragmented
care models, delayed diagnosis, and poor interoperability. Despite the
critical need, no comprehensive, intelligent national system exists for
ROP surveillance and management, with most studies limited to
regional efforts. This research aims to develop a comprehensive
organizational architecture using TOGAF ADM to enhance early
detection and clinical decision-making, aligning with the operational,
technological, and clinical complexities of ROP care. Such frameworks
must be integrated into national health strategies to achieve sustainable
impact (Oltean et al., Y+ Y?),

Y .Literature Review

Several studies have explored the application of artificial intelligence,
image processing, and data mining for ROP diagnosis and screening.
For instance, Akbari and Pourreza (Y + Y £) highlighted the use of neural
networks in improving diagnostic accuracy, while Pournik etal. (Y+ 1))
emphasized data mining approaches for early screening. Rouhipour et
al. (Y+YA) conducted a comprehensive review of clinical literature and
noted the lack of integrated frameworks. Mehralhosseini et al. (Y+17)
proposed a monitoring framework for the health system, underscoring
the importance of standardized data architecture.

Internationally, studies such as Luo et al. (Y+YY) and Cole et al.
(Y+YY) demonstrated the potential of Al and telemedicine in ROP
screening. The adoption of TOGAF in healthcare was further explored
by Pratiwi et al. (Y+Y¢) and Hermawan & Sumitra (Y+14), confirming
its applicability for enterprise-level health information systems.

¥ .Methodology

This research employs a mixed-methods approach, using both
qualitative and quantitative data gathered through triangulation. The
design follows the Design Science Research (DSR) methodology as
outlined by Dresch et al. (Y+)?), suitable for generating practical
frameworks in contexts where literature is limited. Data sources include
structured interviews with clinical and IT experts, document analysis of
existing ROP programs, and modeling through enterprise architecture
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tools. The TOGAF ADM was applied iteratively across all phases, from
preliminary planning to change management.

¢ .Results

The findings were structured into eight thematic categories, each
corresponding to a phase in the TOGAF ADM:

V. Requirements Analysis: Identified clinical and operational needs
such as data precision, workflow integration, and alert mechanisms.

Y. Architectural Vision: Outlined system goals and value propositions
for stakeholders.

Y. Business Architecture: Modeled ROP-related workflows across
screening, diagnosis, and follow-up stages.

¢, Information System Architecture: Proposed the use of HLY/FHIR for
semantic interoperability.

°. Technology Architecture: Integrated Al, cloud infrastructure, and
mobile platforms to support scalability.

1. Implementation and Migration: Recommended gradual deployment
through modular APIs and DevOps practices.

V. Governance Architecture: Defined monitoring indicators, roles, and
risk mitigation protocols.

A. Gap Analysis: Compared current and target states, revealing the
digital transformation required for success.

¢ .Discussion and Conclusion

The proposed architecture demonstrates several strengths:

* Interoperability: Leveraging FHIR allows seamless data exchange
among hospitals, clinics, and insurance providers.

« Decision Support: Al modules offer real-time alerts and predictive
insights for early intervention.

» Scalability and Agility: Modular design and cloud-based
infrastructure support dynamic adaptation to clinical and policy
changes.

» User-Centered Design: Inclusion of feedback mechanisms ensures
continuous improvement and stakeholder alignment.

+ National Integration: A unified architecture enables coordinated
action at national and regional levels, addressing current silos in service
delivery.
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Compared with global models (e.g., India’s ROP guidelines and US
telemedicine systems), this framework provides a more contextualized,
flexible, and intelligent solution tailored to Iran’s health system.

1 .Conclusion

This study contributes a structured, adaptable, and intelligent
architectural framework for improving ROP care. It successfully
combines clinical precision with IT best practices to support early
diagnosis, risk management, and patient safety. Through TOGAF ADM
and Design Science methodology, the research bridges the gap between
theoretical design and real-world implementation. It sets a foundation
for digital health transformation in neonatal care, not only in Iran but
also in other developing contexts.

Keywords: Organizational architecture, Surveillance system, TOGAF
ADM, premature infants, Retinopathy of Prematurity (ROP)
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