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Executive summary
HealthPlus Analytics (HPA) operates as a data-driven healthcare technology organisation responsible for processing and storing highly sensitive patient information on behalf of hospitals and clinics across the United Kingdom. Recent security incidents, including unauthorised access to cloud-stored patient records and a ransomware attack targeting analytics servers, have exposed critical vulnerabilities. These events occurred against a backdrop of increasing hybrid and remote working practices and widespread use of personal devices for corporate activities. Such trends have amplified the organisation’s exposure to data protection risks and potential non-compliance with regulatory obligations.
This report develops a comprehensive data security and governance framework designed to address these challenges. The framework is grounded in recognised international and national standards, notably ISO/IEC 27001:2022, the NIST Cybersecurity Framework 2.0, and the requirements of the UK General Data Protection Regulation (UK GDPR), alongside NHS Digital Security Standards. It systematically covers threat identification, policy development, mitigation strategies, monitoring and incident response mechanisms, and staff training initiatives. Particular attention is given to the CIA triad — Confidentiality, Integrity, and Availability — as the foundational principles for evaluating security controls.
Implementation is proposed in phased stages over a 12- to 18-month period, with initial emphasis on high-impact, quick-win measures. The approach is designed to be realistic and achievable within the resource context of a mid-sized healthcare technology company. A supporting 10-minute board presentation is included as Appendix A. The framework seeks not only to reduce immediate risks but also to foster a sustainable culture of security awareness across the organisation.














1. Identification of Threats
The contemporary cybersecurity landscape confronting healthcare technology organisations is characterised by increasing sophistication and frequency of attacks. HPA, as a custodian of sensitive patient data, must contend with both external and internal threat vectors that have the potential to undermine patient privacy, operational continuity, and regulatory compliance. A formal risk assessment process, aligned with ISO 27001 Annex A controls and the NIST CSF Identify function, has been employed to map these threats.
External Threats:
 Ransomware continues to represent one of the most significant risks to healthcare entities. Industry reports indicate that the healthcare sector experienced a substantial proportion of global ransomware incidents in 2025, often resulting in operational disruption and demands for payment .[ [1]. These attacks typically encrypt critical systems and data, threatening availability and, in some cases, the integrity of patient records. Phishing and social engineering attacks remain the predominant initial access method, frequently exploiting human vulnerabilities through targeted spear-phishing or business email compromise. Cloud service misconfigurations have also emerged as a recurring weakness, enabling unauthorised access to stored patient information. Additional external risks include supply chain compromises affecting third-party vendors, advanced persistent threats (APTs) from sophisticated actors, and exploitation of zero-day vulnerabilities [2]in unpatched systems or connected medical analytics devices.
Internal Threats : 
Internal risks are equally concerning. Insider threats may arise from malicious intent or, more commonly, from inadvertent actions by authorised personnel. The proliferation of bring-your-own-device (BYOD) policies and remote working has increased the likelihood of human error, such as insecure data handling or falling victim to phishing. Third-party vendors with access to HPA systems introduce further risk through potential weaknesses in their own security practices.
These threats have direct implications for the CIA triad. Breaches of confidentiality could result in unauthorised disclosure of protected health information, violating UK GDPR Article 5 principles. Compromised integrity might lead to inaccurate or altered patient data with serious clinical consequences [3]  Loss of availability, particularly during ransomware events, could disrupt analytics services essential to partner hospitals and clinics. Historical case studies, such as the 2024 NHS ransomware incidents, demonstrate the real-world impact: cancelled procedures, reputational damage, and regulatory fines.







 Threats Table design 
	Threat Type
	Likelihood
	Impact
	Risk Level

	Ransomware
	High
	Very High
	Critical

	Phishing & Social Eng.
	Very High
	High
	Critical

	Cloud Misconfiguration
	High
	High
	High

	Insider Threats
	Medium
	High
	High

	Supply Chain Attacks
	Medium
	Very High
	High


Fig.  1:  "HPA Threat Assessment: Likelihood versus Impact"


These threats directly affect the CIA triad: breaches may compromise patient confidentiality, alter data integrity, or impair system availability, with potential regulatory and reputational consequences.
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2. Security Policies
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Fig.  2: CIA Triad – How Policies Align
The proposed policies align with ISO 27001 controls, NIST guidelines, and UK GDPR principles. They will form part of a formal Information Security Management System (ISMS).
Effective governance requires a clear set of security policies that provide direction and establish accountability. The proposed policies have been developed in alignment with ISO 27001 Clause 5 and Annex A, NIST CSF Govern and Protect functions, and UK GDPR obligations  [4].. They will be integrated into a formal Information Security Management System (ISMS) subject to leadership approval, regular review, and version control.
Key Policies :
The Acceptable Use and BYOD Policy will define permissible activities on corporate and personal devices, mandating encryption, device management solutions, and restrictions on sensitive data handling. The Access Control Policy will enforce role-based access control (RBAC) and the principle of least privilege, supported by regular access reviews and privileged access management. A dedicated Data Classification, Handling, and Encryption Policy will categorise patient information as “Highly Sensitive,” requiring AES-256 encryption at rest and in transit, together with data loss prevention tools and pseudonymisation techniques where appropriate.
Additional policies include an Incident Response and Breach Notification Policy aligned with the UK GDPR 72-hour reporting requirement, a Remote Work and Cloud Security Policy mandating virtual private network usage and secure cloud configurations, a Third-Party and Vendor Risk Management Policy requiring due diligence and data processing agreements, and a Backup and Disaster Recovery Policy incorporating the 3-2-1 rule with immutable storage.
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Fig.  3: Alignment with CIA Triad
All policies will be documented, approved by senior management, communicated organisation-wide, and subject to annual review.
3. Mitigation Measures
Mitigation measures are designed to address identified risks through a layered, defence-in-depth strategy that is both technically robust and organisationally feasible [5]
Core technical controls include the adoption of zero-trust architecture with micro-segmentation to limit lateral movement in the event of a breach. Endpoint detection and response (EDR) solutions, centralised SIEM platforms, and data loss prevention tools will be deployed to provide real-time visibility and protection. Multi-factor authentication will be enforced universally, supported by passwordless technologies where practicable. Automated vulnerability management processes, including weekly scanning and timely patching, will reduce exposure to known exploits. All patient data will benefit from strong encryption and tokenisation for analytics workloads.
Organisational measures include the appointment of a Data Protection Officer to oversee GDPR compliance and the conduct of Data Protection Impact Assessments for new processing activities. Physical security enhancements, such as controlled access to facilities and CCTV monitoring, will complement technical controls.
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Fig.  4: Layered Defence Model 
A phased rollout is proposed: Phase 1 (Q3 2026) focuses on MFA, backups, and policy communication; Phase 2 encompasses tool deployment and network segmentation. Estimated initial investment is considered proportionate to the risk profile and potential cost of future incidents.



4. Monitoring and Incident Response
Proactive monitoring forms a critical component of the framework. A centralised SIEM solution will aggregate logs from endpoints, networks, cloud services, and applications, employing behavioural analytics and threat intelligence feeds for anomaly detection. Regular penetration testing, vulnerability assessments, and red-team exercises will validate control effectiveness.
The incident response plan follows NIST SP 800-61 Rev. 2 guidance and ISO 27001 requirements. Designated roles include an Incident Response Lead, technical responders, communications liaison, and legal/GDPR advisor.
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Fig.  5: Incident Response Process
Clear escalation matrices, communication templates, and backup restoration procedures will ensure compliance with regulatory timelines and minimise business disruption. Tabletop exercises will be conducted quarterly.




5. Training and Awareness Programme
Recognising that human factors contribute significantly to security incidents, a comprehensive training programme has been designed to build organisational capability and culture.
The programme includes mandatory onboarding modules covering core policies, phishing recognition, and GDPR responsibilities. Annual refresher training, supplemented by quarterly micro-learning modules and simulated phishing campaigns, will reinforce key messages. Role-based training will be provided for technical staff, data analysts, and clinical liaison personnel. Gamification elements and knowledge assessments will enhance engagement. Effectiveness will be measured through phishing click rates (target below 5%), completion rates, and incident trend analysis.
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Fig.  6: Training Programme Timeline
Leadership participation will be emphasised to demonstrate commitment from the top.






Conclusion and Recommendations
This framework provides a systematic and standards-aligned response to the security challenges facing HealthPlus  Analytics. By addressing threats, policies, mitigation, monitoring, response, and awareness in an integrated manner, the organisation can significantly strengthen its security posture, ensure regulatory compliance, and protect patient data.

Immediate Recommendations
1. Approve the framework and allocate necessary budget.
2. Establish a cross-functional Security Governance Committee.
3. Commence Phase 1 implementation during Q3 2026.
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.Standards
· ISO/IEC 27001:2022, Information security, cybersecurity and privacy protection — Information security management systems — Requirements.
· NIST Cybersecurity Framework 2.0, National Institute of Standards and Technology, 2024.





Appendix A: Board Presentation The attached 10-slide PowerPoint presentation summarises the key findings and recommendations for the Board of Directors.
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