Defining Cybersecurity in Healthcare - The Tech Trend about:reader?url=https%3A%2F%2Fthe-tech-trend.com%?2Fsecurity%...

the-tech-trend.com

Defining Cybersecurity in Healthcare

Arash Habibi Lashkari

15-19 minutes

With healthcare accounting for 34% of cyberattacks in 2023, the
sector is a prime target for cybercriminals exploiting vulnerabilities.
Cybersecurity is a critical lifeline for safeguarding sensitive patient
data and ensuring medical systems operate without interruption.
As organizations embrace cloud storage and Al, managing risks
and reporting incidents becomes even more important. This article
explores cybersecurity’s role in defending patient information and
maintaining trust in healthcare amid evolving threats.

The Necessity of Cybersecurity in Healthcare

Adopting electronic healthcare technology brings opportunities to
improve patient outcomes but also introduces security challenges.
Healthcare organizations handle sensitive information daily, and
increased network connectivity opens new vulnerabilities. Medical
devices, now more connected, create numerous entry points for
attackers. This makes robust cybersecurity vital to protect patient
safety. Continuous monitoring outside clinical environments
enhances care but expands attack surfaces, making systems more
vulnerable.

The swift adoption of electronic health records, coupled with a lack
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of cybersecurity expertise and funding, leaves the healthcare
sector exposed to cyberattacks. As threats become more
sophisticated, organizations must take proactive steps to
safeguard their systems.

Applications of Cybersecurity in Healthcare

The healthcare industry handles sensitive and valuable data —
think clinical records, financial information, and detailed patient
histories. Large organizations often link to critical servers, which
can serve as inviting entry points for cybercriminals.

Cybersecurity can be used to meet the following needs:

Data Protection and Privacy: With sensitive patient data being a

prime target, strong cybersecurity measures prevent breaches and
protect health records while swiftly detecting suspicious activity to

uphold confidentiality.

Medical equipment security and linked medical devices
security: As the Internet of Things (loT) and the Internet of
Medical Things (IoMT) devices become more common, it's
important to protect these devices to ensure they function correctly
and that the data they collect is reliable. A compromised medical
device can endanger patient safety.

o Attack prevention, detection, and response to cyber threats:

Cybersecurity acts as the first line of defense against unauthorized
access to patient data. By using tools for threat intelligence,
regularly assessing vulnerabilities, and having clear response
plans, organizations can react in a timely manner to address
threats.
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e Compliance with data protection regulations: For healthcare
organizations, grappling with data protection regulations is a
complex challenge. Strong cybersecurity practices can help meet
these requirements.

Applications of
Cybersecurity in
Healthcare

y

Attack Prevention,
Detection & Response
to Cyber Threats

Figure 1: Applications of cybersecurity in healthcare

Categories of Cybersecurity in Healthcare
In healthcare cybersecurity, it's important to understand three key
categories that shape security strategies:

e Vulnerabilities: Weaknesses in systems that can be exploited.

e Threats: Potential dangers that could exploit vulnerabilities.

o Attacks: Actual instances of attempted breaches or unauthorized
access.

Common Vulnerabilities in Healthcare Data

Healthcare database systems often depend on basic encryption
and user connections, which can leave them wide open to
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unauthorized access and data breaches. To truly protect sensitive
information, cybersecurity needs to be woven into every step of
the medical data journey — from collecting patient details to storing
and utilizing that data. Here are two key vulnerabilities to keep in
mind:

Information storage:

Insecure data disposal

Insecure loT devices

loT connection:

Internet Connectivity

Device Vulnerabilities

Common Cybersecurity
Vulnerabilities in Healthcare Data

Information Storage loT Connection

Insecure Data Disposal Internet

Insecure loT Devices

Weak Authentication &

X Devices
Password Practices

Figure 2: Main cybersecurity vulnerabilities in healthcare
Common Threats to Healthcare Data
Healthcare data is a prime target for various security threats,

mainly because it's sensitive and tech reliant. For organizations in
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this space, grasping these threats is key to building effective
defenses. Let’s break down some of the most common risks they
face:

Data Breaches: These occur when unauthorized individuals

access sensitive information. Whether it's due to cyberattacks,
weak security measures, insider threats, or even human mistakes,
breaches can have serious consequences.

Cyberattacks

Weak authentication and access controls
Insider threats
Lost or stolen devices

Network vulnerability attacks: Data traveling over insecure

networks is vulnerable to interception. Plus, if medical devices
aren’t properly secured or if software is outdated, hackers can
exploit these gaps to access sensitive information.

Third-party risks: Healthcare organizations often partner with

vendors who might also handle sensitive data. If these third parties
don’t have strong security measures in place, they can expose the
healthcare organization to additional risks.

Common Cybersecurity Attacks on Healthcare Data

Cybersecurity attacks targeting healthcare data are on the rise,
posing serious risks to patient privacy, healthcare providers, and
the entire system. Here are some of the most common attacks
affecting healthcare data:

Information collection attacks: As healthcare digitizes patient

information, systems become more vulnerable to malicious attacks
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aimed at gathering sensitive data.
e Data interception
e Malware infections
¢ Man-in-the-Middle (MitM) attacks
¢ Phishing

Database attacks: Unauthorized access to patient records can

result in identity theft, financial fraud, and breaches of
confidentiality.

e SQL injection attacks

Website attacks: Doctors frequently use websites linked to

databases for patient information and prescriptions. However,
website attacks could lead to them receiving incorrect information,
which has serious implications for patient safety.

¢ Denial of Service (DoS) attacks

Operation device attacks: Internet-connected medical devices

expose operational devices to potential Internet-based attacks. For
example, the American Hospital Association (AHA) has warned
about the danger of interrupted pacemaker communication.

e Ransomware attacks

e Supply chain attacks

Common Cybersecurity
Threats in Healthcare Data

Network
Data Breaches Vulnerability Attacks Third-party risks

Cyberattacks

Weak Authentication &
Arrace Cantra le
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Insider Threats

Lost or Stolen Devices

Figure 3.3: Main cybersecurity threats in healthcare
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Figure 3.4: Main cybersecurity attacks in healthcare

Cybersecurity Objectives in Healthcare

The primary goal of cybersecurity in healthcare is to protect the
confidentiality, integrity, and availability (CIA) of sensitive data and
services. A strong security framework should focus on:

Secure Infrastructure

Medical Endpoints

Consistent Standards

User-friendly Security Measures
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Building a Secure Infrastructure

Healthcare organizations need to identify and categorize sensitive
patient data to apply targeted security measures that protect
confidentiality, integrity, and availability (CIA). Data confidentiality
is crucial for safe information exchange, especially in medical
research.

While privacy techniques support compliance and trust, they may
limit analysis. Prioritizing secure data access involves practices
like data inventory, flow mapping, access controls, encryption, and
secure storage.

Securing Medical Endpoints

Medical endpoints must be protected to prevent unauthorized
access and breaches. This includes encrypting data, securing
device access with multi-factor authentication, and regularly
updating software to patch vulnerabilities. These tools mitigate
risks from network-connected devices and must be paired with
incident response plans and staff training.

Implementing Consistent Security Standards

Consistency in security means applying the same protocols across
all systems, devices, and applications. For mobile devices, this
includes controlling access, securing data transfers, and enforcing
automatic software updates. Adopting standards like ISO/IEC
27000 and HIPAA helps protect patient data.

Making Security Easy for End-users

Simplifying security practices for healthcare staff is key to

8of 15 11/13/2024, 9:02 AM



Defining Cybersecurity in Healthcare - The Tech Trend about:reader?url=https%3A%2F%2Fthe-tech-trend.com%?2Fsecurity%...

improving adherence. Providing clear guidelines, user-friendly
tools, and training reduces human error and improves compliance.
Defined responsibilities across different user roles foster shared
accountability.

Also read: Top 10 Revolutionary Cybersecurity Technology

Changing_The Future

Cybersecurity Design Considerations for
Healthcare

The nature of healthcare — where sensitive patient data is
constantly in flux and critical services depend on secure systems —
requires a thoughtful approach to security. This means not just
adding security features as an afterthought but integrating them
from the ground up.

However, disparate regulations across governments pose
challenges. By considering the essential aspects, healthcare
organizations can pave the way towards a safer and more secure
healthcare environment that starts with a resilient infrastructure.

Principles of Safety Systems Design in Healthcare
Organizations

The design of safety systems goes beyond preventing mistakes —
it's about embedding a culture of safety in every layer of an
organization. These principles emphasize leadership
accountability, designing processes that respect human limitations,
and teamwork in fostering safer patient care.

Table 3.1. Principles of safety systems design in healthcare
organizations.
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Principles of Safety Systems Design in Healthcare
Organizations

Providing leadership:

Prioritizing patient safety with active leadership involvement.

Implementing safety measures throughout the product’s life
cycle.

Sharing responsibility and resources for error analysis.

Addressing unsafe practitioners and emphasizing safety in
design.

Respecting human limits in process design:

Designing processes acknowledging human cognitive abilities
and limitations.

Minimizing reliance on memory and simplifying processes.

Applying constraints to enhance safety.

Considering multitasking difficulties and computational
limitations.

Promoting effective team functioning:

Enhancing safety through effective teamwork and patient
involvement.

Team training in critical care should be adopted for improved
collaboration and error reduction.

Involving patients in their care, considering preferences and
knowledge.
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Providing clear information about medications and therapies for
patient understanding.

Anticipating unexpected system threats:

Enhancing patient safety by proactively examining care
processes.

Integrating technology to anticipate and prevent errors.

Creating recoverable systems with visible and reversible errors.

Creating a learning environment:

Enhancing training through essential simulations for novices
and crisis management.

Encouraging error reporting in nonpunitive environments to
foster a safety culture.

Promoting open communication to share information without
fear.

Learning from mistakes and establishing feedback mechanisms
for improvement.

Sufficient Risk Assessments

about:reader?url=https%3A%2F%2Fthe-tech-trend.com%?2Fsecurity%...

ISO standards define risk as the effect of uncertainty on objectives,

whether positive or negative, often measured by consequences,

costs, impacts, and likelihood. Risk assessment, as outlined in ISO

31000, involves three steps:

¢ Risk identification: Involves recognizing and describing hazards

and risk factors.
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e Risk analysis: Entails understanding the nature of hazards,
determining risk levels, and estimating associated risks.

¢ Risk evaluation: Involves comparing estimated risks against
predefined criteria to ascertain their significance.

Compliance Before Security

Focusing on compliance first establishes a solid foundation for
security in healthcare. Regulations like HIPAA and GDPR require
encryption, access controls, regular audits, and data breach
protocols, covering many essential security practices. By aligning
with these laws, healthcare providers ensure they are meeting key
security benchmarks, all while maintaining legal and ethical
standards.

Considering Security of Third-party Providers

The more organizations engage with external partners and
vendors, the more vulnerable they become to cyber threats.
Organizations can use non-intrusive risk-scoring reports to
understand the cybersecurity risks linked to third-party providers
without compromising their systems.

Developing the Healthcare Security System

Controlling Access to Sensitive Healthcare Information and

Systems

Organizations need to implement strict access controls to
safeguard patient data. This means using multi-factor
authentication to verify user identities and applying role-based
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access controls to limit data access based on job responsibilities.

Encryption strategies should protect data both at rest and during
transmission. Real-time monitoring of user activity helps catch
suspicious behavior, allowing quick responses to potential
breaches.

Continuous Risk Assessments

Regular risk assessments involve evaluating the security of
medical devices, assessing the effectiveness of existing controls,
and identifying potential threats such as phishing or ransomware.
Organizations can utilize tools like penetration testing and
vulnerability scanning to pinpoint weaknesses and prioritize
remediation efforts.

Educating the First Line of Defense

The frontline defense in cybersecurity consists of healthcare
employees, including clinicians, administrative staff, and support
personnel, who directly interact with digital systems and patient
data. Their awareness and actions are critical, as they are often
the first line of defense against cyber threats like phishing and
unauthorized access.

Creating a clear cybersecurity policy
Educating and empowering users

Implementing robust cybersecurity tools
Preparing for Attacks with Backup and Recovery Plans

A solid backup and recovery plan minimizes downtime after a
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cyber incident. This plan should include regular data backups and
set recovery time objectives (RTO) and recovery point objectives
(RPO). Conducting drills to test recovery processes is crucial for
ensuring operations can be restored quickly without significantly
disrupting patient care.

Adopting a Zero-Trust Security Model

Zero-trust requires strict verification for every user and device
accessing the network, regardless of their location. By using
continuous monitoring and segmenting networks, organizations
can limit access to sensitive data and reduce the chances of
attackers moving laterally through the system.

Safeguarding the Future of Patient Care

This section explores the critical importance of cybersecurity in
healthcare, where protecting sensitive patient data and securing
medical systems directly impact safety and trust. As healthcare
becomes more digitally interconnected, the stakes rise, making
robust security not just a requirement but a responsibility.

Summary

This article explores the critical role of cybersecurity in healthcare,
where the increasing digitalization of medical systems has led to
heightened vulnerability to cyberattacks. With 34% of all
cyberattacks in 2023 targeting healthcare, protecting sensitive
patient data and ensuring the integrity of medical devices have
become essential. The rapid adoption of electronic health records,
Al, and loT devices in healthcare creates new security challenges,
making robust cybersecurity measures a necessity to ensure
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patient safety and trust. The article delves into the applications of
cybersecurity, such as data protection, medical equipment security,
and regulatory compliance, while highlighting key vulnerabilities
like insecure data storage and loT connections. It further
addresses the rising threats of data breaches, network
vulnerabilities, and ransomware attacks, emphasizing the need for
a secure infrastructure and consistent security standards.
Ultimately, the article underlines the importance of integrating
cybersecurity into every level of healthcare to safeguard both
patient data and the future of patient care.
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