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Abstract: In the Digital Health landscape, an Enterprise Security Strategy Framework (ESSF) is of paramount
importance for Electronic Health Record(EHR) organizations handling Digital Healthcare information. This paper
outlines a comprehensive framework to protect the organization's assets, data, and infrastructure from cyber threats. It
includes risk assessment, security standards, policies, implementation/monitoring strategies, and audit/assessment
procedures. The goal is to establish a framework which incorporates resilient security posture that ensures data protection,
regulatory compliance, and business continuity.
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I. INTRODUCTION

The Enterprise Security Strategy Framework (ESSF) is designed to protect an organization's assets, data, and
infrastructure from various cyber threats and vulnerabilities. This paper serves as a roadmap for implementing and
maintaining robust security measures across all levels of the Electronic Health Record (EHR) organizations which
handles digital healthcare information. It encompasses policies, procedures, technologies, and best practices that align
with the organization's business objectives and risk tolerance. The primary goal of an ESSF is to create a resilient and
adaptive security posture that can effectively respond to the ever-evolving threat landscape. It addresses key areas such
as risk management, access control, data protection, incident response, and compliance with relevant regulations. By
establishing a clear security vision and strategy, organizations can proactively mitigate risks, safeguard sensitive
information, and ensure business continuity in the face of potential cyber-attacks or data breaches. This document
describes the Enterprise Security Strategy Framework for Electronic Health Record Organization which provides services
to different medical facilities to capture and maintain health information. It includes details of how the EHR
Organizations are managing the security at multiple levels and their readiness to identify/solve for a security incident.

Il. OVERVIEW

This Enterprise Security Strategy Framework (ESSF) can be used by Electronic Health Record (EHR) Organizations
which specialize in developing and maintaining Digital Healthcare systems which have a security goals including:

Establishing industry leadership in secure Digital Healthcare systems.
Ensuring regulatory compliance.

Integrating advanced security features.

Reducing the risk of data breaches.

Improving operational efficiency with secure automation.

Hardware and Software Security

Protecting the integrity, confidentiality, and availability of Electronic Health Records necessitates robust security
measures for all hardware and software components within a digital healthcare system. The following outlines typical
hardware and software elements in an EHR environment and details essential security strategies to safeguard patient data:

e Hardware:
o On-premises data center security (biometric authentication, environmental monitoring, redundant
systems, data encryption)
o  Workstation and mobile device security (antivirus, full-disk encryption, patching, passcode policies,
remote wipe, app restrictions, security awareness training)
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o Network infrastructure security (firewall rules, intrusion detection systems, network segmentation)
e Software:
o EHR Organization’s platform security (end-to-end encryption, vulnerability assessments, access
controls, penetration testing, audit trails)
o  Server security (patching, firewall configurations, intrusion detection systems, SIEM tools)
Workstation and Office 365 security (endpoint security, MFA)
o Development and collaboration tool security (secure coding, encrypted data handling, user
authentication, permissions)
o  Cloud infrastructure security (access controls, data encryption, monitoring)

o

The outlined security strategies for hardware and software form a foundational element for Electronic Health Record
(EHR) organizations, enabling them to build a secure and resilient digital healthcare infrastructure that safeguards patient
data and supports reliable operations

I11.  RISKS AND SECURITY STANDARDS

In the realm of information security, risk refers to the potential for harm or loss resulting from a threat exploiting a
vulnerability, while security standards are established sets of rules, guidelines, or specifications designed to mitigate
those risks. For Electronic Health Record (EHR) organizations, understanding and addressing risks, and adhering to
relevant security standards, is critical to protect sensitive patient data, ensure system integrity, and maintain regulatory
compliance.

Risk Assessment Plan

To effectively manage risk, Electronic Health Record (EHR) Organizations should use a structured risk assessment
approach. This should at least include defining the assessment's scope and objectives.

The risk assessment will encompass:

Information security risks related to the EHR Organization’s platform
Regulatory compliance risks

Operational risks in software development and maintenance
Third-party and supply chain risks

Physical security risks at Electronic Health Record Organizations
Human resource risks, including insider threats

Business continuity and disaster recovery risks

Obijective of risk assessment

Identify and categorize potential risks to Electronic Health Record Organization’s operations
Assess the likelihood and potential impact of identified risks

Evaluate the effectiveness of existing controls

Prioritize risks based on their severity and potential business impact

Recommend risk mitigation strategies aligned with business goals

Establish a baseline for ongoing risk management and monitoring

Phases of risk assessment [1]:

Preparation and planning (team definition, documentation, stakeholder interviews, project plan)

Asset identification and valuation (inventory, value assignment, data flow mapping)

Threat and vulnerability identification (vulnerability scans, incident log review, threat modeling)

Risk analysis and evaluation (quantitative risk assessment, control effectiveness evaluation, risk prioritization)
Risk treatment and recommendations (mitigation strategies, control enhancements, new controls)

Reporting and communication (risk assessment report, executive summaries, presentation to management)

By implementing the comprehensive risk assessment framework, Electronic Health Record (EHR) organizations can
proactively identify vulnerabilities, prioritize risks, and implement effective mitigation strategies, ultimately
strengthening their overall security posture.
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Security Standards

Given the sensitive nature of Digital Healthcare information and the stringent regulatory environment in which they
operate, it is imperative that EHR organizations implement robust security standards. These standards provide a
framework for protecting patient information, mitigating risks, and ensuring compliance. Electronic Health Record
(EHR) organizations should adhere to the following standards:

e HIPAA s afederal law enacted in 1996, establishes national standards for safeguarding sensitive patient health
information from unauthorized disclosure. This is particularly critical for Electronic Health Record
Organizations as digital healthcare systems providers, where HIPAA compliance is both a legal mandate and a
cornerstone of their business operations and reputation. Key HIPAA components include the Privacy Rule,
which protects individuals' medical records; the Security Rule, which secures electronic protected health
information; and the Breach Notification Rule, which mandates notifications following data breaches [2].
Enforcing HIPAA is essential for Electronic Health Records Organizations to maintain legal compliance
(avoiding substantial penalties), foster customer trust, mitigate risks to patient data, and gain a competitive edge
in the healthcare market.

e ISO/IEC 27001:2013 is an international standard that specifies requirements for an information security
management system (ISMS), providing a systematic approach to secure sensitive company information. This
standard emphasizes risk assessment, security controls, management commitment, continuous improvement,
and documentation [3]. For Electronic Health Records Organizations, enforcing ISO/IEC 27001:2013 offers a
comprehensive security framework, enhances international recognition, supports systematic risk management,
aids in HIPAA compliance, drives continuous improvement, and provides a competitive differentiator.

e NIST Cybersecurity Framework, developed by the National Institute of Standards and Technology (NIST),
offers a set of industry standards and best practices designed to assist organizations in managing cybersecurity
risk. Its structure is organized around five core functions: Identify, Protect, Detect, Respond, and Recover [4].
This framework's adaptability allows it to be customized to meet the specific needs and risk profiles of Electronic
Health Record (EHR) organizations. It proves valuable by providing a comprehensive structure for cybersecurity
management, improving communication about cybersecurity risk internally and externally, and demonstrating
an organization's due diligence in security practices.

e HITRUST Common Security Framework (CSF) is a certifiable framework specifically tailored for the
healthcare industry. It integrates various healthcare-related security and privacy regulations, standards, and
frameworks, including HIPAA, NIST, and ISO 27001. HITRUST's goal is to offer a single, unified framework
that healthcare organizations can use to achieve and demonstrate compliance, streamlining compliance efforts,
providing a high degree of assurance to patients and partners regarding data security, and addressing the unique
security and privacy needs of the healthcare sector [5].

e ISO/IEC 27799:2016 provides specific guidelines for information security management in health informatics,
adapting the ISO/IEC 27002 standard for the healthcare context. It offers valuable guidance on implementing
ISO/IEC 27002 controls within a healthcare setting and addresses the unique security challenges associated with
handling health information [6].

e Open Worldwide Application Security Project (OWASP) is a community-driven initiative that provides
freely available resources, including articles, methodologies, documentation, tools, and technologies, focused
on enhancing web application security [7]. OWASP's resources are particularly essential for Electronic Health
Record (EHR) organizations that develop or utilize web-based EHR systems. These resources offer guidance on
secure coding practices, help in identifying and mitigating web application vulnerabilities, and ultimately
improve the security of EHR software.

By adhering to all these Security Standards, Electronic Health Records Organizations can establish a robust and
internationally recognized security framework, ensuring regulatory compliance and solidifying its position as a
leader in secure Digital Healthcare systems.

IV. SECURITY POLICIES
A critical component of any effective security strategy is the development and enforcement of clear and comprehensive
security policies. These policies define acceptable behavior, outline security requirements, and assign responsibilities

within Electronic Health Record Organizations. The following are some of the security policies that these organizations
should implement to ensure the protection of patient information and the integrity of their systems [8]:
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e Enterprise Internet Usage Security Policy: Guidelines for safe and responsible internet use, including access
control, data handling, acceptable use, personal device usage, incident reporting, physical security, and policy
review.

e Enterprise Email Usage Security Policy: Policies for secure and appropriate email usage, covering account
security, confidentiality, acceptable use, retention, external communication, mobile device usage, incident
reporting, compliance, and policy review.

e Enterprise Mobile Usage Security Policy: Details for secure mobile device use, including device security,
data protection, network connectivity, lost/stolen devices, acceptable use, travel considerations, compliance, and
policy review.

e Enterprise Access Control Security Policy: Policies for managing access to organizational resources,
including identity management, authentication, authorization, ACLs, privileged access management, access
monitoring, incident response, compliance, and policy review.

e Data Backup and Recovery Security Policy: Details how data is backed up and restored to ensure availability.
It covers backup frequency, types, storage, retention, recovery testing, and responsibilities.

e Incident Response Security Policy: It outlines procedures for responding to security incidents. It includes
incident identification, classification, roles, containment, communication, and post-incident analysis.

e Vulnerability Management Security Policy: Defines how vulnerabilities are identified, assessed, and fixed. It
addresses scanning, patching, prioritization, timelines, and exceptions.

e Physical Security Policy: Protects physical access to facilities and equipment. It covers access controls,
surveillance, environmental security, and visitor management.

e Third-Party Risk Management Security Policy: Manages security risks from vendors and partners. It includes
vendor assessments, contractual requirements, monitoring, and data access controls.

The implementation of these comprehensive security policies is essential for Electronic Health Record Organizations to
address a wide range of security concerns, from internet usage and email communication to access control and incident
response, thereby safeguarding patient data and maintaining operational integrity.

V. IMPLEMENTATION AND MONITORING

Effective implementation and continuous monitoring are critical to the success of any security strategy.
Implementation involves the deployment of security controls and processes, while monitoring ensures their
ongoing effectiveness and detects potential security incidents.

Implementation

The successful implementation of a security strategy relies heavily on a well-informed and vigilant workforce. Therefore,
Electronic Health Record organizations implement a security awareness program designed to educate employees about
security best practices, potential threats, and their role in protecting patient data. This program typically includes the
following activities [9]:

Phishing Simulation Exercises (Quarterly)

Security Fair / Open House (Annually)

Gamified Security Training Modules (Monthly)

Role-Based Training (Ongoing/As Needed)

Security Champions Program (Ongoing)

Regular Security Newsletters/Updates (Bi-Weekly/Monthly)
"Lunch and Learn" Sessions (Quarterly)

Security Posters and Visual Aids (Ongoing)

New Employee Security Onboarding (Upon Hiring)
Tabletop Exercises (Annually)

By implementing this multifaceted security awareness program, Electronic Health Record organizations can proactively
reduce human error, strengthen their defenses against social engineering attacks, and cultivate a vigilant workforce that
actively contributes to the protection of patient data.
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Monitoring

A comprehensive monitoring strategy is implemented to identify threats, ensure compliance, and maintain Digital
Healthcare systems Integrity of the Electronic Health Record organizations. Key monitoring items are discussed in Table
I outlines key security monitoring items for Electronic Health Record (EHR) organizations. For each item, it specifies
the reason for monitoring, the acceptable range of values, and the actions to be taken if the monitored metric falls outside
that range [10].

TABLE | SECURITY MONITORING PLAN

Monitoring Item Why Monitor Optimal Range Actions if Not in Range
Security incidents (per [Track security posture and Review controls, conduct training,
month) identify trends 0-5 incidents/month consider audit

Ensure antivirus Update definitions, scan systems,
Viruses detected effectiveness 0-10 detections/month |investigate source

Identify threats and assess Strengthen firewall rules,
Intrusion attempts perimeter defenses 100-500 attempts/day [investigate source, consider IPS

Lock accounts, investigate source,
Invalid login attempts |Detect brute force attacks < 50 attempts/day/user |implement lockouts

Projects with IT 100% of new IT

security Ensure security integration  |projects Review processes, conduct training
Review policies, investigate

Policy exceptions Maintain policy integrity < 5 exceptions/month  [reasons

100% of eligible
Antivirus deployment |Ensure system protection devices Deploy antivirus, review processes

Investigate cause, tune rules,
IDS alarms Identify potential breaches  [10-50 alarms/day consider measures

50-200 Review processes, investigate
Account modifications | Track account management |modifications/month  [changes

5-20 key Review key management,
Access key changes  |Control system access changes/month strengthen controls

VI. AUDIT AND ASSESSMENT PLAN

Audit and Assessment plan plays a crucial role in providing assurance and driving continuous improvement. Audits offer
a systematic evaluation of security controls to ensure compliance and effectiveness, while assessments provide a broader
evaluation of the security posture and identify potential vulnerabilities. To maintain robust system security, Electronic
Health Record organizations should be familiar with the following audit and assessment plan components:

Audit
The audit strategy focuses on compliance with security policies, monitoring plans, and standards. It includes reviewing
documentation, interviewing staff, testing controls, and analyzing logs to identify gaps and ensure continuous

improvement [11]. Table 11 details each audit item, provides a clear description of what is being audited, specifies the
source of the audit requirement (e.g., policy, standard), and defines the precise criteria used to determine compliance.
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Audit Item

Item Described

Source

Audit Criteria

Multi-factor
authentication
implementation

Check if MFA is enabled for
all user accounts

Enterprise Access Control
Security Policy

100% of user accounts should
have MFA enabled

Encryption of
sensitive data

Verify that all sensitive data
is encrypted, especially in
transit and at rest

Enterprise Internet Usage
Security Policy, HIPAA
requirements

All sensitive data should be
encrypted using approved
methods

Security incident
tracking

Review the number and types
of security incidents reported

Monitoring Strategy

0-5 incidents/month is
acceptable; >5 requires review of
security controls

Antivirus software

Check if antivirus software is

Monitoring Strategy

100% of eligible devices should

deployment installed and up-to-date on all have current antivirus software
eligible devices installed

Phishing Verify that quarterly phishing [Implementation Plan Quarterly exercises completed

simulation exercises are conducted and | (Phishing Simulation with documented results and

exercise results tracked Exercises) follow-up training

completion

Access rights

Confirm that regular reviews

Enterprise Access Control

Evidence of quarterly access

policy compliance

policy

review of user access rights are Security Policy rights reviews for all systems
conducted

Patch Check if systems are patched |Risk Assessment 100% of critical patches applied

management according to the defined (identified as a gap) within defined timeframe (e.g., 30

compliance schedule days)

Cloud Verify that cloud services are |Risk Assessment Logs showing continuous

infrastructure properly monitored for (identified as a gap) monitoring of cloud infrastructure

monitoring security issues with defined alert thresholds

Mobile device Check if mobile devices are  |Enterprise Mobile Usage [100% of company-issued and

management managed according to the Security Policy BYOD devices enrolled in MDM

solution

Data backup and
recovery testing

Verify that regular backup
and recovery tests are
performed

Business continuity risks
(implied in Risk
Assessment)

Monthly backup verification and
quarterly recovery tests with
documented results

Assessment Plan

Electronic Health Record organizations assessment plan emphasizes continuous improvement, aligning with 1ISO 27001's
Plan-Do-Check-Act cycle to adapt to the evolving cybersecurity landscape [12]. This involves evaluating controls,
identifying threats, and leveraging new technologies, taking a holistic view of security that includes technical, operational,
and human factors. The goal is to proactively strengthen defenses, optimize processes, and foster security awareness,
with annual assessments and more frequent reviews of high-risk areas to maintain robust security measures aligned with
business objectives. Self-assessment action items include:

e Reviewing emerging threats: Involves continuously monitoring the cybersecurity landscape for new attack
vectors, vulnerabilities, and threat actors targeting Electronic Health Record (EHR) systems. The goal is to
proactively adapt security measures to address these evolving threats and minimize potential impact on patient
data and system integrity.
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e Evaluating security awareness program effectiveness: Measures the impact of security training on employee
behavior, using metrics like phishing simulation results and reported security incidents. It helps identify areas
where the program is successful and where adjustments are needed to improve employee vigilance and reduce
human error.

e Assessing security tool integration (Security Information and Event Management - SIEM): Evaluates how
well security tools work together and if a SIEM system can improve threat detection by centralizing and
analyzing security data. The aim is to enhance security visibility, correlation of events, and incident response
capabilities across the organization's systems [13].

e Updating risk assessment methodology (Factor Analysis of Information Risk - FAIR): Involves reviewing
and potentially adopting a more quantitative approach to risk assessment, like FAIR, to better measure and
prioritize risks. The goal is to improve the accuracy of risk assessments and inform more effective decisions
about risk mitigation investments [14].

By implementing this comprehensive assessment plan, Electronic Health Record organizations can ensure a holistic
approach to security, encompassing technical, operational, and human factors, and drive continuous improvement to
protect their systems and data effectively.

VIl. CONCLUSION

In conclusion, the Enterprise Security Strategy Framework (ESSF) for Electronic Health Record (EHR) systems is
essential for protecting an organization's assets, data, and infrastructure from the complex landscape of cyber threats and
vulnerabilities. This framework serves as a vital roadmap, guiding the implementation and maintenance of robust security
measures across all levels of the EHR organization. It integrates a comprehensive set of policies, procedures,
technologies, and best practices, carefully aligned with the organization's specific business objectives and risk tolerance.
The primary goal of this ESSF is to establish a resilient and adaptive security posture, enabling EHR organizations to
effectively respond to the ever-evolving threat landscape. By addressing key areas such as risk management, access
control, data protection, incident response, and compliance with relevant regulations, the ESSF empowers these
organizations to proactively mitigate risks, safeguard sensitive information, and ensure business continuity in the face of
potential cyber-attacks or data breaches. Ultimately, the ESSF provides the necessary details on how EHR Organizations
can manage security at multiple levels and their readiness to identify and resolve security incidents, ensuring the
confidentiality, integrity, and availability of the critical health information they handle.
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