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Abstract, 

          Health system resilience increasingly depends on digital architectures that support continuity of 

care, adaptive decision-making, and sustained performance during crises. Despite the rapid expansion 

of digital data collection, fragmentation and limited interoperability continue to constrain its utility. 

Resilient digital health systems require interoperable standards, embedded clinical decision support, 

distributed computing models, and implementation-ready policy frameworks. Fast Healthcare 

Interoperability Resources (FHIR) facilitates modular, machine-readable data exchange; clinical 

decision support systems (CDSS) convert data into timely, actionable insights; and edge computing 

enhances functionality and equity in low-connectivity settings. The World Health Organization’s 

SMART Guidelines bridge normative recommendations and machine-executable specifications, 

enabling the translation of policy into deployable digital solutions. Transitioning from passive data 

repositories to intelligent, interoperable infrastructures enhances system responsiveness, safety, and 

equity. Ultimately, resilience depends on the integration of standards, algorithms, workflows, and 

governance within a coherent digital ecosystem. 
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Dear Editor,  

        Recent global disruptions have exposed persistent vulnerabilities in health systems and 

reinforced resilience as a central policy priority. In this context, digital health should be 

reconceptualized not as a supportive or archival function, but as a foundational component of resilient 

health systems. The World Health Organization’s Global Strategy on Digital Health 2020–2025 

underscores digital transformation as a key driver of system strengthening, improved service delivery, 

and people-centered care (1). 

Despite growing policy emphasis, many health systems remain constrained by fragmented 

information ecosystems in which data are collected but insufficiently integrated. Resilience requires 

more than digitization; it demands the capacity to exchange, interpret, and operationalize data across 

settings and over time. Interoperability is therefore a fundamental prerequisite. Fast Healthcare 

Interoperability Resources (FHIR) has emerged as a leading standard, enabling modular, machine-

readable data exchange and supporting advanced clinical decision support through tools such as 

Clinical Quality Language, SMART on FHIR, CDS Hooks, and FHIR Clinical Reasoning (2). Recent 

scoping evidence demonstrates FHIR implementation across diverse domains, including chronic 

disease management, oncology, acute care, and infectious diseases, while also highlighting persistent 

challenges related to standardization and scalability (3). 

However, interoperable data alone are insufficient to improve outcomes. The value of digital systems 

lies in transforming data into timely, context-aware clinical actions. Clinical decision support systems 

(CDSS) integrate patient-specific information with evidence-based guidance to generate 

recommendations, alerts, and care pathways. When effectively implemented, CDSS can enhance 

medication safety, adherence to guidelines, and decision consistency. Nonetheless, their effectiveness 

depends on usability, workflow integration, and the mitigation of alert fatigue—factors that become 

especially critical under conditions of system stress (4). Accordingly, intelligent decision support 

should be regarded as a core resilience function rather than an optional feature of electronic health 

records. 

The location of data processing is another critical determinant of resilience. While centralized 

architectures may offer efficiency under stable conditions, they are vulnerable to disruptions in 

connectivity and may limit responsiveness in time-sensitive contexts. Edge computing, which 

processes data closer to the point of care, reduces latency, enhances data privacy, and maintains 

functionality in low-resource or remote environments. Emerging evidence indicates that intelligent 

edge computing, particularly when integrated with immersive technologies, can expand remote 

monitoring capabilities and improve access to specialized care, thereby promoting equity and 

continuity (5). From a resilience perspective, distributed computational capacity represents a strategic 

advantage when centralized systems are under strain. 

Implementation remains the principal challenge. Even well-established standards and advanced 

technologies fail to deliver impact without effective translation into usable, context-sensitive systems. 

WHO SMART Guidelines provide a practical framework by converting narrative recommendations 

into standards-based, machine-readable, adaptable, and testable digital components that can be 

embedded within national health systems (6). By aligning policy intent with operational design, 

SMART Guidelines facilitate the transition from static guidance to executable digital pathways. 

In conclusion, strengthening health system resilience in the digital era requires moving beyond basic 

digitization toward the development of intelligent, interoperable infrastructures. Systems that merely 

digitize records remain fragmented; those that exchange data without enabling interpretation remain 

passive; and exclusively centralized architectures are vulnerable under stress. A resilient digital health 

system integrates interoperable standards, embedded decision support, distributed processing, and 

implementation-ready governance. Such integration is essential to ensure continuity, safety, equity, 

and adaptive capacity in contemporary health systems. 
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