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Cybersecurity is no longer just a technical issue for the IT
department in healthcare — it's a frontline defense for patient
safety, operational continuity, and institutional trust. The healthcare
industry faces unique challenges due to its reliance on sensitive
data, interconnected devices, and the need for 24/7 accessibility.
This article provides an in-depth exploration of why healthcare is a
prime target, the phases of advanced cyberattacks, common
attack types, and actionable strategies for detection, prevention,
and response.

Why Is Healthcare a Prime Target for Cyberattacks?

Healthcare’s appeal to cybercriminals lies in the sheer value and
accessibility of its assets. Here’s a breakdown of the factors that
make it vulnerable:

e High Value of Patient Data: Patient data, including medical
records, insurance details, and personal identifiers, is worth 10 to
20 times more than credit card data on the dark web. Attackers
exploit this data for identity theft, fraudulent claims, and blackmail.
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 Increasing Use of Connected Devices: From pacemakers to
infusion pumps, medical devices are becoming increasingly
connected to healthcare networks. However, many of these
devices lack robust security features, creating easy entry points for
attackers.

e Remote Access by Staff: The healthcare industry has embraced
telemedicine and remote work, especially post-pandemic. While
beneficial for patient care, this shift has widened the attack
surface. Employees accessing systems from personal or
unsecured devices pose a significant risk.

¢ Resistance to Change: Healthcare staff often resist new
technologies if they disrupt existing workflows, delaying the
implementation of updated cybersecurity measures.

e Limited Awareness and Training: Lack of cybersecurity
awareness among healthcare staff, combined with the prioritization
of patient care over technical considerations, makes this sector
especially vulnerable.

o Smaller Organizations at Risk: Small and medium-sized
healthcare providers often lack the budget for advanced
cybersecurity tools, making them easy targets. Attackers are
aware of this disparity and frequently exploit it.

For instance, a report by Health-ISAC in 2023 highlighted a 59%
increase in medical device vulnerabilities, with 16% of these
vulnerabilities already weaponized. This underscores the urgent
need for proactive cybersecurity measures across the healthcare
ecosystem.

The Seven Phases of Cyberattacks in Healthcare
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Advanced cyberattacks often follow a structured, multi-stage
process to infiltrate and exploit healthcare systems. Known as the
“cyber kill chain,” these phases provide insight into how attackers
operate and where defenses can be strengthened.
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Figure 1: Cyber-attack Phases
Reconnaissance

In this initial phase, attackers gather information about the target
organization. Tactics include scanning public websites for system
details, using social engineering to manipulate staff into revealing
sensitive information, or exploiting unsecured databases.

Weaponization

Once vulnerabilities are identified, attackers create malicious

payloads, such as ransomware or trojans. Tools used may include:

e Remote Access Trojans (RATS).

¢ Exploits embedded in common file types like PDFs or Excel
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sheets.
Delivery

Attackers deliver their payloads via phishing emails, malicious
websites, or infected USB drives. In the healthcare context,
phishing emails may mimic patient communications or vendor
invoices to appear legitimate.

Exploitation

Once malicious code is delivered to a victim’s system, attackers
exploit vulnerabilities in applications or operating systems to
activate the payload. This exploitation grants unauthorized access
to sensitive patient data, disrupts critical healthcare services, and
can lead to severe operational and security consequences for
healthcare organizations.

Installation

Attackers install backdoors or trojans to maintain long-term
access. For example, a backdoor might allow them to silently
exfiltrate patient data over weeks or months.

Command and Control (C2)

In this phase, compromised systems establish communication with
the attacker’s C2 server. This allows attackers to issue commands,
steal data, or even shut down critical systems.

Actions on Objectives

In the final phase, attackers achieve their goals, whether stealing

4 0f 13 11/26/2024, 9:19 AM



Detection and Prevention of Cyber-attacks in Healthcare - The Tech Trend about:reader?url=https%3A%2F%2Fthe-tech-trend.com%?2Fsecurity%...

50f13

data, disrupting services or sabotaging critical infrastructure.

Insider Threats in Healthcare

Not all threats come from outside actors. Insider threats involving
individuals with legitimate access who misuse it — intentionally or
unintentionally — are a growing concern in the healthcare sector.
These threats can stem from employees, contractors, or third
parties with access to an organization’s security practices, data,
and IT infrastructure:

Careless Workers: These unintentional threats occur when
employees unknowingly expose vulnerabilities, such as leaving
unencrypted laptops or mobile devices unattended. This
negligence can lead to data theft or unauthorized copying.

Malicious Insiders: Disgruntled employees or contractors who
deliberately exploit their access to harm the organization or steal
data for personal gain.

Inside Agents: Individuals recruited by external groups to infiltrate
the organization, granting attackers insider privileges for executing
breaches.

Third Parties: Contractors or vendors with elevated permissions
who may inadvertently or maliciously expose vulnerabilities.

Insider threats in healthcare can manifest through various harmful
activities. These threats range from accessing and stealing
sensitive patient data through healthcare applications to injecting
malicious code into critical software. Insider threats also involve
more destructive actions, such as manipulating or deleting data in
healthcare databases or erasing backup storage, making recovery
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efforts nearly impossible.

While organizations often prioritize defending against malicious
insiders, negligent insider threats are more frequent and equally
damaging. Negligent employees — like someone forgetting to
encrypt a laptop — open the door for outsiders to step in.
Addressing these risks takes more than just strong policies on
paper. Healthcare organizations need to create a culture of
security with engaging training, clear access controls, and tools
that make it harder for insiders to slip up.

10 Common Types of Cyberattacks in Healthcare

Healthcare organizations face a wide range of cyber threats, each
with the potential to disrupt operations, compromise patient safety,
and damage trust. Below is an overview of the most prevalent
types of attacks, highlighting their mechanisms and the risks they
pose.

Phishing

Phishing remains one of the most frequent cyberattacks in
healthcare. It involves tricking individuals — patients, staff, or
doctors — into revealing sensitive information such as login
credentials or downloading malicious software. In 2017, Kaleida
Health, New York’s largest healthcare provider, suffered two
phishing attacks that exposed over 3,000 patient records.

Attackers often disguise phishing emails as legitimate
communications, redirecting recipients to fraudulent websites or
prompting actions that compromise security. Regular employee
training on identifying phishing tactics, coupled with advanced
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email filtering systems, is critical to mitigate these risks.
Man-in-the-Middle (MitM) Attacks

MitM attacks intercept and alter communications between two
parties, such as a patient and a healthcare provider. Bluetooth-
enabled medical devices are particularly vulnerable. For instance,
a proxy gateway can be used to extract plain-text information from
connected devices. It's best practice to encrypt communications
and disable discoverable options on Bluetooth devices.

Attacks on Network Vulnerabilities

Healthcare networks rely on various protocols such as Bluetooth
Low Energy (BLE), ZigBee, Wi-Fi, and Ethernet, which can be
exploited if improperly configured. BLE, while energy-efficient,
remains susceptible to sniffing and MitM attacks. ZigBee networks,
often used in sensor-based devices, can fall victim to replay or
denial-of-service (DoS) attacks.

To avoid such vulnerabilities, regularly audit network
configurations, update proprietary protocols, and employ robust
encryption methods.

Ransomware Attacks

Ransomware encrypts critical data and demands payment for its
release. These attacks are particularly devastating in healthcare,
where data availability is essential for patient care. For example,
the 2017 WannaCry attack affected 230,000 systems globally,
including the UK’s NHS. It encrypted vital files, halting services
and delaying treatment.
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Maintain updated software, deploy robust backup systems, and
conduct ransomware preparedness drills to protect against these
threats.

Data Breaches

Data breaches involve unauthorized access to sensitive healthcare
data, such as electronic health records (EHR). These breaches
can result from:

e Hacking incidents using ransomware or malware.

e Unauthorized internal access due to privilege abuse.
e Theft or loss of unencrypted devices.

e Improper disposal of sensitive documents or devices.

To avoid the financial and regulatory consequences of such
breaches, enforce access controls, encrypt all devices, and
implement secure data disposal protocols.

Distributed Denial of Service (DDoS)

DDoS attacks flood healthcare networks with excessive traffic,
rendering critical services unavailable. These attacks can disrupt
telemedicine platforms, EHR systems, and communication tools.
For example, Boston Children’s Hospital experienced a DDoS
attack in 2014, severely affecting operations.

Use load balancers and network monitoring tools to detect and
mitigate abnormal traffic.

Wireless Attacks

Malware, or malicious software, includes viruses, worms, and
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trojans designed to exploit vulnerabilities and damage systems.
Healthcare organizations are particularly vulnerable due to
outdated systems and the interconnected nature of devices.
Ransomware, a type of malware, remains one of the most
impactful attacks, targeting critical hospital systems.

Implement endpoint detection systems and antivirus software to
protect against wireless attacks. Regularly patch software
vulnerabilities as they are discovered.

Social Engineering Attacks

Social engineering attacks manipulate employees into divulging
passwords or other sensitive information through phishing, baiting,
pretexting, and tailgating. For instance, attackers may impersonate
IT personnel to trick employees into providing login credentials.
Strengthen employee training programs and implement two-factor
authentication to reduce risk.

Also read: Defining_Cybersecurity in Healthcare

Detecting Cyberattacks in Healthcare

Timely detection of cyber threats is essential to limit damage.
Healthcare organizations can employ several methods:

¢ Intrusion Detection Systems (IDS): Particularly effective in
spotting abnormal traffic or suspicious user activities that signal
potential breaches.

o Behavioral Analytics: Use Al to analyze user behavior and detect
deviations from typical patterns, flagging insider threats or
compromised accounts.
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e Vulnerability Scanning: Conduct regular, automated scans to

identify and address system weaknesses, outdated software, and

misconfigured devices before attackers can exploit them.

e Al-Driven Models: Al-Driven models specially ML techniques,
including misuse and anomaly detection, identify known threats
through attack signatures while also recognizing unusual
behaviors indicative of zero-day attacks.

Preventing Cyberattacks in Healthcare

Preventing cyberattacks in healthcare involves implementing

robust security controls to ensure the confidentiality, integrity, and

availability of sensitive patient data and critical systems. These
measures combine proactive strategies, advanced tools, and
comprehensive policies to protect against unauthorized access,
exploitation, and damage.
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Figure 2: Methods for preventing cyberattacks on healthcare

e Security Awareness Training: Educate your team to recognize
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phishing attempts and report suspicious activity. Empowering your
staff with cybersecurity knowledge strengthens your first line of
defense.

Control How Data Is Used: Implement strict access control
measures like authentication and authorization to regulate who
can handle, access, or transmit sensitive patient information.

Monitor Mobile and Connected Devices: Use mobile device
management (MDM) tools to keep track of mobile and loT devices
connected to your network. This ensures sensitive data is secure,
even on remote or portable systems.

Regularly Assess Your Security Controls: Identify vulnerabilities
in your systems through regular security assessments and apply
necessary updates or patches to keep your defenses strong.

Develop a Cybersecurity Strategy: Create a clear, high-level
plan that outlines how your organization will prevent, mitigate, and
respond to cyber threats.

Establish Cybersecurity Policies: Define clear policies that set
expectations for staff behavior and outline protocols to manage
cyber risks effectively.

Conduct Risk Assessments: Regular risk assessments help you
identify weak points and proactively address them, minimizing
potential impacts.

Run Phishing Simulations: Test your team’s awareness with
simulated phishing campaigns, helping them learn to spot and
avoid real-world scams.

Install Spam Filters and Anti-Malware Software: Block
malicious emails and detect malware early by deploying advanced
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spam filters and anti-malware tools.

Responding to Cyberattacks

No system is immune to cyberattacks, making a well-structured
incident response plan critical. NIST’'s Computer Security Incident
Handling Guide outlines a comprehensive framework for managing
cybersecurity incidents, such as data breaches or system failures,
to protect patient data and ensure continuity of critical healthcare

services.
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Figure 3: NIST’s Incident Response Life Cycle (Paul Cichonski,
2012).

The guide introduces a four-phase incident response lifecycle:

e Preparation: |dentify critical assets and establish an incident
response team.

e Detection and Analysis: Monitor systems for anomalies and
assess the impact of incidents.

o Containment and Recovery: Isolate affected systems, remove
threats, and restore normal operations.
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e Post-Incident Activity: Analyze the attack to identify gaps and
improve defenses.

Conclusion

Cybersecurity in healthcare is not just about protecting systems—
it's about safeguarding lives. By understanding the tactics used by
attackers, deploying robust detection tools, and implementing
comprehensive prevention and response strategies, healthcare
organizations can stay ahead of evolving threats.

The stakes are high, but with vigilance and a proactive approach,
the healthcare industry can secure its critical systems and ensure
patient trust remains intact.
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