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Data Security and Governance Framework for HealthPlus Analytics (HPA)
[bookmark: _Toc224497022]Introduction
In my capacity as the IT Security Manager at HealthPlus Analytics (HPA), I am responsible for safeguarding the organization's information systems and private patient data. HPA offers data-driven analytics services to clinics and hospitals throughout the United Kingdom. Patient privacy must be safeguarded, and healthcare operations must continue as usual.
Cybercriminals are increasingly targeting healthcare organisations due to the value and critical nature of medical records [1]. Data breaches, ransomware, and phishing attacks can cause major disruptions. HPA recently experienced unauthorized cloud data access and ransomware attacks, highlighting the need for stronger security governance.
The board has tasked me with creating a data security framework to enhance defences, ensure compliance, and raise employee cybersecurity awareness. Among them are the following cybersecurity standards: ISO/IEC 27001 [3], maintains compliance with UK Data Protection Regulations [2], and the UK Data Protection Act 2018. [4].
This report examines cyber threats facing HPA, proposes security policies, details technical safeguards, and recommends monitoring and training measures to enhance long-term cybersecurity resilience.

[bookmark: _Toc224497023]Identification of Threats
To develop a proactive defence strategy for HPA, understanding the threats it faces is critical.
[bookmark: _Toc224497024]External Threats
[bookmark: _Toc224497025]Ransomware Attacks in Healthcare
Ransomware attacks utilise malicious software to encrypt organizational data and demand payment for decryption. Healthcare institutions are frequent targets, as cybercriminals anticipate rapid payment to restore essential systems and ensure continuity of patient care services [1].
[bookmark: _Toc224497026]Phishing and Social Engineering Risks
Phishing attacks exploit human error to gain unauthorised access to organisations' systems by using fake emails and websites.
Cloud data breaches and their risks
Healthcare Provider Applications (HPA) utilize cloud platforms to store and process healthcare data. Misconfiguration of cloud storage systems or the use of compromised credentials can result in unauthorised access to patient records [5].
Attacks that cause a distributed denial of service (DDoS)
These attacks could disrupt HPA's analytics services that support hospitals and clinics by overwhelming servers with excessive traffic.
[bookmark: _Toc224497027]Internal Threats
[bookmark: _Toc224497028]Insider Threats in Healthcare Information Security
Individuals who intentionally or inadvertently misuse their access privileges are classified as insider threats. For instance, an employee might disclose sensitive information without proper authorization or transfer confidential patient data to a personal device.
[bookmark: _Toc224497029]Risks Associated with BYOD
BYOD, or Bring Your Own Device, increases the risks of malware infections and unauthorized data access. Personal devices typically lack the robust security controls found on corporate devices, making them more susceptible to cyberattacks.
MitM attacks (Man in the Middle)
Attacks called Man in the Middle (MitM) happen when a third party intercepts and potentially alters the connection between two parties. In organisational environments, such attacks may arise if an attacker obtains access to internal network traffic or compromises a device connected to the corporate network.
[bookmark: _Toc224497030]Insufficient Security Awareness
A significant proportion of cybersecurity incidents result from human error, such as weak passwords and unintentional disclosure of sensitive information [6].
[bookmark: _Toc224497031]Security Policies
Security policies establish a structured framework for safeguarding organisational information systems, networks, and sensitive data. For HealthPlus Analytics (HPA), implementing clear, enforceable security policies is essential given the sensitive nature of the patient information hospitals and clinics process and store. The policies facilitate regulatory compliance while maintaining data confidentiality, integrity, and availability [1], [6].
Regulations such as the General Data Protection Regulation (GDPR) and ISO/IEC 27001 inform the proposed policies. Recent research indicates that healthcare organisations are increasingly vulnerable to cyberattacks due to the rapid digitalization of medical services and electronic health records. For healthcare systems and patient data to be protected, robust security governance is essential [7], [8].

Policy on Access Control
Implementing strict access management practices mitigates the risk of unauthorized access and insider threats within HPA's infrastructure [1], [9].
Essential security controls:
· The permissions are assigned based on the job functions of employees.
· Multi-Factor Authentication (MFA): This control is mandatory for accessing critical systems.
· Periodic Review of Access Privileges: Conduct regular audits to verify that users retain only the access necessary for their roles.
· Immediate Revocation of Access: Access rights must be revoked promptly when employees depart or transition to new roles.
These controls are widely endorsed by healthcare cybersecurity frameworks to prevent data breaches and ensure secure system access [7].
Privacy and Data Protection Policy 
The Data Protection Policy specifies procedures for managing sensitive healthcare information throughout its lifecycle. Given that HPA manages substantial volumes of confidential patient records, robust data protection measures are required [8].
Essential Data Protection and Privacy Policy Measures:
· Implement encryption protocols for patient data during storage and transmission.
· Utilize secure cloud storage solutions for healthcare information.
· Establish continuous monitoring and logging of all data access activities.
· Conduct regular compliance audits to ensure adherence to GDPR and national data protection regulations.
Research demonstrates that safeguarding electronic health records is essential, as breaches may compromise sensitive patient information and disrupt healthcare service delivery [7].
[bookmark: _Toc224497032]Password and Authentication Policy
Weak authentication practices remain a leading cause of cybersecurity breaches. It is essential for HPA to enforce robust password and authentication standards [10]
Essential requirements for password Authentication policy:
· A minimum password length of 12 characters.
· Ensure all critical systems are protected with Multi-Factor Authentication (MFA).
· Regular password updates and continuing to monitor compromised credentials.
· Secure storage of passwords using hashing and encryption.

Implementing strong authentication controls greatly decreases the risk of credential theft and unauthorised access [8], [10].

[bookmark: _Toc224497033]Bring Your Own Device (BYOD) Security Policy
In hybrid work environments and when remote access is required, employees frequently use personal devices to access corporate systems. Although this approach offers convenience, it may introduce significant security vulnerabilities [6].
Essential BYOD policy requirements:
· Approval from the IT department prior to allowing personal devices to access corporate systems.
· Virus protection and endpoint detection and response software should be installed on all computers.
· Access to corporate systems exclusively through secure virtual private network (VPN) connections.
· Strict prohibition against storing sensitive patient data on personal devices.
Research indicates that unsecured endpoints and mobile devices substantially increase an organization’s attack surface, particularly within the healthcare sector.

[bookmark: _Toc224497034]Network Security Policy
Using the Network Security Policy, HPA will protect its network infrastructure against malware and ransomware [1].
Essential Network Security requirements:
· Network infrastructure is protected by firewalls and intrusion detection systems (IDS).  Network segmentation is utilized to protect critical assets, including patient databases.
· Communications will be encrypted using protocols such as Transport Layer Security (TLS). Continuous network monitoring and logging are conducted to detect suspicious activity.
The high value of medical data and the critical need to keep systems operating make healthcare systems increasingly vulnerable to ransomware attacks.
[bookmark: _Toc224497035]

Mitigation Measures
Enhancing HPA’s cybersecurity requires implementing both technical and organizational controls to safeguard patient data, ensure system availability, and prevent unauthorized access.
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 Figure 1 Mitigation Measures (created with AI)


[bookmark: _Toc224497036]Network Security Architecture
HPA can isolate critical systems, prevent unauthorised access, and mitigate the impact of potential breaches using layered network security.
[bookmark: _Toc224497037][bookmark: _Toc224496984]MFA (Multi-Factor Authentication) 
Healthcare and general IT security frameworks recommend multi-factor authentication, which adds additional verification beyond passwords.
[bookmark: _Toc224497038]Endpoint Protection
All devices connected to the corporate network are required to be secured through comprehensive endpoint security measures, including the following:
· Deployment of antivirus software to detect and prevent malware infections.
· Monitor, detect, and remediate suspicious activities with Endpoint Detection and Response systems.
· Automatic security updates to ensure that devices are patched against known vulnerabilities.
Implementing these measures mitigates the risk of attackers exploiting insecure endpoints as entry points into the corporate network [1].

[bookmark: _Toc224497039]Data Backup and Recovery
Regular and secure data backups are essential for maintaining business continuity in the event of cyberattacks or system failures. The HPA backup strategy includes the following components:
· Daily automated backups are implemented to minimize the risk of data loss.
· Backups are stored securely off-site to safeguard against local incidents and ransomware attacks.
· Backup recovery procedures are tested regularly to verify reliable data restoration.
These measures enable prompt recovery of patient data and analytics services in the event of a disruption [2].

[bookmark: _Toc224497040]Monitoring and Incident Response
Robust monitoring and incident response constitute fundamental components of cybersecurity governance for HealthPlus Analytics (HPA). Continuous monitoring enables early detection of threats, allowing security teams to respond before significant damage occurs. An effective incident response capability mitigates the impact of breaches, ensures compliance with regulatory reporting requirements (such as those mandated by the UK GDPR), and enhances organisational resilience [11].

[bookmark: _Toc224497041]Security Monitoring Infrastructure
A SIEM system will enable HPA to have real-time visibility into security events by centralizing, correlating, and analysing logs from its entire IT environment. The literature widely recognizes SIEM systems for their effectiveness in log aggregation, anomaly detection, event correlation, and incident response support [12].



Key monitoring sources include:
Firewalls monitor network traffic and detect policy violations.
· Servers generate system logs, access logs, and audit trails from analytics and database servers.
· Cloud systems provide logs from platforms such as AWS CloudTrail and Azure Monitor, which are used to detect unauthorised access.
· Security information and event management (SIEM) systems receive security events from endpoint detection and response tools.
· Authentication logs from identity services record login successes and failures as well as privileged account The SIEM system enhances an organization’s incident response capabilities by providing a correlated security overview and reducing noise from disparate log streams.

Security Information and Event Management (SIEM) systems improve organizational incident response by providing a comprehensive security overview and reducing irrelevant data across various log sources [2], [3].

The incident response workflow details steps after detecting and escalating security events, following SIEM best practices and cybersecurity frameworks.
[image: ]Figure 2 Incident Response Flowchart (created with AI)




















Overview of Workflow Steps
1. By analysing logs and detecting anomalies, the Security Information and Event Management (SIEM) system can identify potential incidents [13].
2. Correlation and Analysis: Security analysts evaluate alerts and eliminate false positives.
3. Incident Confirmation: Upon validation, the incident progresses to the response phase.
4. To limit the spread of an attack, systems are isolated.
5. Affected systems are wiped clean of malware and unauthorised access.
6. Recovery: Systems and services are restored using verified clean backups.
7. Post-Incident Review: Lessons learned are documented, and security controls and playbooks are updated based on findings.
This cyclical process enhances organizational resilience by facilitating continuous improvement informed by lessons learned from previous incidents.

[bookmark: _Toc224497043]Incident Response Team
It is recommended that HPA establish a dedicated Cyber Incident Response Team (CIRT) responsible for the following functions:
· Conducting threat investigations
· Implementing system containment measures
· Facilitating communication with organizational leadership
· Coordinating regulatory reporting
In the event of a patient data breach, the organization must notify regulators within the timeframe specified by the UK General Data Protection Regulation [2].

[image: ]
Figure 3 Cybersecurity monitoring and incident response workflow
[bookmark: _Toc224497044]Training and Awareness Program
Cybersecurity breaches are largely caused by human error.  Notably, regardless of the training they received, many participants either clicked all or none of the links, and framing had no discernible effect on their propensity to click on subsequent spear-phishing emails [14].

[bookmark: _Toc224497045]Security Awareness Training Program
[image: ]
Figure 4 Security Awareness Framework
All employees are required to complete cybersecurity training during onboarding and annually.
The training curriculum must address the following topics:
· Identification of phishing attempts
· Best practices for password security, Guidelines for secure use of personal devices
· Employee responsibilities for data protection
· Procedures for reporting suspicious activity

Phishing Simulation Exercises
Simulated phishing campaigns should be conducted by HPA to assess employee awareness.
Example process:
· A simulated phishing email is distributed to employees.
· Employee responses to the simulated email are monitored.
· Employees who interact with the phishing email receive targeted additional training.
This approach reinforces safe cybersecurity practices among employees.

Role-Based Security Training Overview
Distinct organisational roles necessitate tailored security training to address specific responsibilities and risks.

	IT Staff
	Secure system configuration

	Developers
	Secure coding practices

	Data Analysts
	Data privacy and access control

	Managers
	Incident reporting procedures



Initiatives to Foster a Security Culture
Establishing a robust security culture necessitates ongoing organisational engagement.
Potential initiatives to support this objective include the following:
· Monthly security newsletters
· Display of security awareness posters
· Organisation of the implementation of reward programs for reporting security threats for reporting threats.
To maintain long-term security, HealthPlus Analytics (HPA) should implement a governance framework that includes a Security Governance Committee to oversee policies and strategic decisions, quarterly risk assessments to identify new vulnerabilities, and regular compliance audits to ensure adherence to UK GDPR, NHS Digital Security Standards, and ISO/IEC 27001. All security processes, incidents, and policies must be documented to support accountability and continuous improvement.

[bookmark: _Toc224497046]Conclusion
HPA operates within a highly sensitive and regulated healthcare environment where patient data must be protected, processed, and accessed in a timely manner. The convergence of advanced cyber threats, remote work arrangements, and cloud-based systems presents substantial security challenges.
The proposed data security and governance framework offers a comprehensive strategy to address the following objectives:

· Identify and mitigate both internal and external security threats.
· To detect and contain security incidents quickly, deploy technical controls, continuous monitoring, and incident response capabilities, as part of implementing robust security policies, complying with GDPR and NHS standards.
· Promote a culture of security awareness by providing ongoing employee training and engagement initiatives.
· Establish governance structures that maintain accountability and support continuous improvement.
The adoption of this framework will reduce the risk of data breaches, enhance regulatory compliance, and maintain the trust of hospitals, clinics, and patients. Continuous monitoring, proactive incident response, and staff engagement are central to sustaining this security posture over time.
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Introduction

I am in charge of safeguarding the company's information systems and private patient data as the IT Security Manager at HealthPlus Analytics (HPA). Because HPA offers analytics services to clinics and hospitals all over the UK, protecting patient privacy is crucial to the smooth operation of the healthcare system
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Identification of Threats





		External Threats		Internal Threats

		Ransomware Attacks 		Insider Threats 

		Phishing and Social Engineering Risks		Bring Your Own Device (BYOD)

		Cloud data breaches		MitM attacks (Man in the Middle)


		Distributed denial of service (DDoS)		Insufficient Security Awareness
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Security Policies
​

Policy on Access Control

Privacy and Data Protection Policy 

Password and Authentication Policy

Bring Your Own Device (BYOD) Security Policy

Network Security Policy
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Mitigation Measures

Network Security Architecture

MFA (Multi-Factor Authentication) 

Endpoint Protection

Data Backup and Recovery
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Monitoring and Incident Response

Security Monitoring Infrastructure



The incident response workflow details steps after detecting and escalating security events, following SIEM best practices and cybersecurity frameworks
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Incident Response Team


It is recommended that HPA establish a dedicated Cyber Incident Response Team (CIRT) responsible for the following functions
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Training and Awareness Program
​

Identification of phishing attempts

Best practices for password security, Guidelines for secure use of personal devices

Employee responsibilities for data protection

Procedures for reporting suspicious activity
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The training curriculum



Identification of phishing attempts

Best practices for password security, Guidelines for secure use of personal devices

Employee responsibilities for data protection

Procedures for reporting suspicious activity
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Phishing Simulation Exercises
​



A simulated phishing email is distributed to employees.

Employee responses to the simulated email are monitored.

Employees who interact with the phishing email receive targeted additional training.
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Role-Based Security Training 
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Initiatives to Foster a Security Culture



Monthly security newsletters

Display of security awareness posters

Organisation of the implementation of reward programs for reporting security threats for reporting threats.
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Conclusion

HPA operates within a highly sensitive and regulated healthcare environment where patient data must be protected, processed, and accessed in a timely manner. 



The convergence of advanced cyber threats, remote work arrangements, and cloud-based systems presents substantial security challenges.



The adoption of this framework will reduce the risk of data breaches, enhance regulatory compliance, and maintain the trust of hospitals, clinics, and patients. Continuous monitoring, proactive incident response, and staff engagement are central to sustaining this security posture over time.
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