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1 What are the primary ethical obligations that health‐records systems must fulfil as they 

evolve into more digital and patient-centred formats? 

Core obligations 

• Respect for patient autonomy and informed consent. Patients must understand what 

data are collected, why, how they’ll be used (including secondary uses such as research or 

AI), and be able to withdraw or restrict consent where feasible. 

• Confidentiality and privacy. Systems must protect sensitive health information against 

unauthorized disclosure at all stages (collection, storage, transmission, secondary use). 

• Data minimization & purpose limitation. Collect only what is necessary and retain data 

only as long as needed for the stated purpose. 

• Data quality and accuracy. Records must be complete, timely and corrected when errors 

are identified to avoid harm from wrong decisions. 

• Equity and non-discrimination. Systems must avoid design or data biases that produce 

unequal outcomes across populations (race, gender, geography, socioeconomic status). 

• Transparency and explainability. Patients and clinicians should be able to understand 

major system behaviors (for example limits or provenance of AI outputs) and who is 

accountable for decisions. 

• Accountability and oversight. Clear assignment of responsibility for data stewardship, 

breach response, audit, and independent review. 

• Beneficence and non-maleficence. Design and deployment must aim to improve care and 

avoid harms (privacy harms, misdiagnosis due to model error, stigmatization). 

Practical design/operational implications 

• Build consent flows (granular where possible) and patient access portals. 

• Maintain provenance metadata (who entered/changed what and when). 



• Embed fairness checks and periodic audits for algorithmic tools. 

• Provide patient-facing explanations for automated outputs and an appeal/override path for 

clinicians. 

2  How do data security measures (e.g., encryption, access controls, audit logs) protect patient 

information in advanced health records systems, and what are common vulnerabilities? 

How core controls work 

• Encryption (at rest & in transit): Prevents readable exposure of data if storage or network 

traffic are intercepted or stolen; requires secure key management. 

• Access controls (authentication + authorization): Ensure only the right users/systems 

access specific data (role-based access control, attribute-based control, least privilege). 

Multi-factor authentication reduces credential compromise risk. 

• Audit logs / immutable provenance: Record who accessed or changed records and when; 

enable detection, forensics, and compliance reporting. 

• Network segmentation & firewalls: Limit lateral movement if a component is breached. 

• Endpoint protection & secure development lifecycle (SDLC): Reduce malware, 

injection attacks, and vulnerabilities introduced during development. 

• Backups and secure disaster recovery: Protect availability and integrity (and guard 

against ransomware by isolated backups and tested restore procedures). 

Common vulnerabilities and failure modes 

• Poor key/credential management (weak passwords, reused credentials, insecure key 

storage) — leads to unauthorized access. 

• Misconfigured cloud services or open storage buckets — accidental public exposure of 

data. 

• Insufficient access controls (overly broad roles, lack of segmentation) — enables 

privilege creep. 

• Unpatched software and third-party components — exploit vectors for ransomware or 

data exfiltration. 



• Insider risk (malicious or negligent insiders) — circumvent technical controls if 

monitoring/segregation missing. 

• Weak audit/monitoring or log retention policies — breaches go undetected or 

investigations are incomplete. 

• Insecure integrations/APIs — poor authentication on interoperability layers (e.g., FHIR 

endpoints) can expose records. 

Risk mitigation priorities 

• Enforce strong authentication (MFA), least privilege RBAC/ABAC, encryption with 

robust key management, timely patching, secure API gateways, continuous monitoring 

(SIEM) and periodic red-team/penetration testing. Maintain incident response and breach 

notification processes. pmc.ncbi.nlm.nih.gov 

3  What policy and regulatory frameworks should be in place to govern future health records 

systems, particularly in regard to data sharing, interoperability, and patient privacy? 

Foundational regulatory elements 

• Comprehensive privacy law with health-specific provisions (rights to access, correction, 

portability, contestability, and clear lawful bases for processing). Examples include GDPR-

style rights and HIPAA-style safeguards. 

• Security standards and mandatory technical safeguards (encryption, logs, breach 

notification timelines). National regulations should reference recognized standards (e.g., 

ISO 27001, ISO 27799 for health informatics). 

• Interoperability mandates and standards adoption. Require adoption of open standards 

(HL7 FHIR, DICOM for imaging, SNOMED/LOINC for terminologies) for semantic and 

technical interoperability, while controlling privacy-preserving data flows. 

• Data governance & stewardship frameworks. Define roles (data controller, processor), 

responsibilities, data sharing agreements, purpose limitation, data quality requirements and 

stewardship boards. 

• Frameworks for secondary use and research. Clear processes for de-

identification/pseudonymization, data access committees, and fair benefit sharing. 

https://pmc.ncbi.nlm.nih.gov/articles/PMC5522514/?utm_source=chatgpt.com


• AI and emerging tech governance. Rules for validation, transparency, human oversight, 

risk classification, and monitoring of AI models in clinical use. 

• Cross-jurisdictional data transfer rules. Mechanisms for lawful transfers (adequacy 

decisions, standard contractual clauses, binding corporate rules). 

• Regulated certification & accreditation. Certification schemes for EHR vendors and 

cloud providers to ensure baseline compliance and security. 

Operational policy pieces 

• National implementation roadmaps for FHIR APIs and identity services. 

• Standard templates for data sharing agreements and minimum metadata (provenance, 

consent tags). 

• Mandatory breach notification and sanctions for negligence. 

4 What unique challenges do low-resource or developing‐country settings face when 

implementing ethical, secure, and policy-compliant health records systems, and how might 

they be mitigated? 

Key challenges 

• Infrastructure gaps: unreliable power, limited broadband, and constrained datacentre 

capacity. 

• Human resource shortages: few trained health informatics, cybersecurity, and 

maintenance personnel. 

• Funding and procurement limits: inability to afford commercial EHRs or costly bespoke 

solutions; vendor lock-in risk. 

• Fragmented systems and lack of national standards: siloed vertical programs (HIV, TB, 

maternal health) with incompatible systems. 

• Policy and legal gaps: incomplete or emerging privacy/data protection laws and weak 

enforcement. 

• Low digital literacy and cultural concerns: patients and some clinicians unfamiliar with 

digital records, leading to mistrust. 



• Sustainability & maintenance risks: projects that rely on donor funding without local 

ownership may collapse. 

Mitigation strategies (practical + policy) 

• Adopt lightweight, open standards and modular architectures. Use FHIR and open-

source EHRs that can run offline and sync when connectivity is available. 

• Design for intermittency and low bandwidth. Local caching, data compression, 

asynchronous sync, resilient backups and solar or battery power options. 

• Capacity building and local ownership. Train local technicians, data stewards, and 

clinical staff; create retention incentives and career paths. 

• Phased, use-case driven rollouts. Start with high-value modules (maternity, 

immunization) before full EHR. Pilot, iterate, then scale. 

• Leverage cloud providers with local compliance and hybrid models. Use cloud for 

heavy lifting while keeping critical identifiers locally if regulation or connectivity requires. 

• National interoperability blueprints. Establish minimum data sets, APIs, identity 

frameworks and governance bodies to coordinate vertical programs. 

• Sustainable financing models. Blend government funding with donor seed funding, local 

cost recovery (where appropriate), and open procurement to avoid lock-in. 

• Community engagement and trust building. Clear communication about benefits/risks, 

opt-in options, and patient education campaigns. 

5 Considering emerging technologies (AI, blockchain, cloud systems), how should 

sustainability and governance be incorporated into future health records systems to ensure 

long‐term trust, compliance and usability? 

Governance principles 

• Risk-based governance. Classify tools by clinical risk (low → administrative; high → 

diagnostic/treatment) and apply proportionate validation, monitoring and approvals. 

• Lifecycle oversight. Governance must cover development, validation, deployment, post-

deployment monitoring (drift), and retirement of models/systems. Include retraining and 

re-validation triggers. 



• Transparency and explainability requirements. For AI used in clinical decisions, 

require documentation (data provenance, intended use, performance metrics across 

subgroups) and user-facing explanations. 

• Open standards & modularity for sustainability. Favor interoperable, standards-based 

components so individual parts can be upgraded without full system replacement. 

• Sustainability & environmental considerations. Track hosting carbon footprint 

(especially for large AI training workloads), prefer energy-efficient models and cloud 

regions with green energy where feasible. 

• Data governance for immutable ledgers. If using blockchain for provenance or consent, 

avoid putting identifiable data on chain; use hashes/pointers while keeping actual data off-

chain and governed by privacy rules. 

• Vendor & contract governance. Contracts must require data portability, audit rights, 

SLAs for security/availability, and clear liability allocations. 

• Capacity for continuous monitoring. Tools to measure model performance, fairness 

metrics, logging, and human-in-loop alerting. 

Practical controls & architecture 

• Hybrid architectures: local identity/PHI stores + cloud for analytics; use secure enclaves 

and robust encryption. 

• Model registries and audit trails: record model versions, provenance, datasets used for 

training, evaluation benchmarks and deployment dates. 

• De-identification and differential privacy for analytics; consider federated learning for 

cross-institutional model training without raw data exchange. 

• Governance bodies: clinical safety committees, data ethics boards, and AI review panels 

with multi-disciplinary representation (clinicians, patients, technologists, legal). 
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