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Executive Summary

In an era when data is a core asset, occupational health management
platforms bridge HR, clinical care, compliance, and employee
wellness. This tight coupling of sensitive personal health data,
behavioral insights, and Al-driven analytics also makes them a high-
value target for cyberattacks.

This whitepaper examines:

¢ The evolving cybersecurity threat landscape in healthcare and
occupational health

How Al adoption introduces new risks

Core security and governance principles

Best practices for HR, employers, and health providers

A roadmap and recommendations for proactive adoption
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Introduction

October’s Cybersecurity Awareness Month is more than a symbolic
reminder. For organizations managing employee health, screening,
immunizations, physicals, mental health, and data flows across
multiple systems, it’s a call to embed security deeply - not as a
checkbox, but as a value.

Occupational health systems are no longer isolated: they span cloud
computing, mobile access, APls, telehealth, Al, third-party labs,
biometric devices, and integration with HR/benefits systems. Each
interface, each microservice, each data exchange is a potential
attack vector. And when health, identity, and behavioral data are
involved, the stakes are high: reputational damage, regulatory fines,
and potential harm to individuals.

Therefore, cybersecurity must be a first-class design objective - not
an add-on. This whitepaper shows how to build a resilient,
trustworthy system while enabling innovation and user experience.

“Security can’t be an afterthought. It has
to live in the design, the data, and the
daily decisions we make. When security
becomes part of our culture, innovation
becomes that much safer.”

- Will Reiske
BlueHive, CTO/Co-Founder
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Threat Landscape in Healthcare
& Occupational Health

e In 2024, the U.S. reported 725 large healthcare data breaches
(each involving 500+ records), exposing over 275 million records
- a record high for breached data in a single year (The HIPAA
Journal, 2025).

e While the overall number of large breaches dipped slightly from
2023, the volume of data exposed surged by ~ 64 %.

e In the first half of 2025 alone, 283 data breaches were reported
- up ~20 % over the same period in 2024 (Becker’'s Hospital
Review, 2025).

e Healthcare data breach costs are high: average cost per record is
~5408 vs ~5148 cross-industry (Dialog_Health, n.d.).

e Over 90 % of healthcare organizations reported at least one
security breach in the past year.

e Phishing, hacking, and intrusion attacks dominate as the root
cause; web application errors, misconfiguration, and system
exploitation account for ~76 % of healthcare breaches.

These trends underscore that attacks are becoming more frequent,
more sophisticated, and more damaging.


https://www.hipaajournal.com/2024-healthcare-data-breach-report/
https://www.hipaajournal.com/2024-healthcare-data-breach-report/
https://www.beckershospitalreview.com/healthcare-information-technology/cybersecurity/healthcare-data-breaches-jump-20-in-2025-report/
https://www.beckershospitalreview.com/healthcare-information-technology/cybersecurity/healthcare-data-breaches-jump-20-in-2025-report/
https://www.dialoghealth.com/post/healthcare-cybersecurity-statistics

While these general healthcare threats are real, occupational health
systems have specific risk dimensions:

Cross-domain data exchange: HR platforms, clinical systems,
labs, pharmacies, wellness apps, screening vendors - each link is
a possible vulnerability.

Complex vendor ecosystem: Third parties (labs, diagnostic
centers, device suppliers) often require access. A weak link in
vendor’s security can undermine the entire chain.

Al/ML model attacks: Emerging threats such as model inversion
or membership inference allow attackers to reverse-engineer
models to extract sensitive training data (OWASP, 2023).

Device or sensor integration: \Wearables, biometrics, on-site
diagnostic tools may be exploited if firmware is weak or
communication channels are unsecured.

Insider risk / privilege misuse: Those with access to HR or
health data (e.g. occupational health staff) may misuse privilege,
intentionally or accidentally.

Regulatory complexity & overlapping compliance demands:
HIPAA, state laws, OSHA rules, and occupational health
jurisdictions can make error margins small.

Legacy components & technical debt: Some systems or data
silos may lack modern protection (e.g. unpatched servers,
outdated libraries).


https://owasp.org/www-project-machine-learning-security-top-10/docs/ML03_2023-Model_Inversion_Attack

Impacts Beyond Data

Patient / employee safety disruption: If systems are
compromised or offline, scheduling, monitoring, or clinical
workflows can be delayed or disabled.

Regulatory and financial penalties: HIPAA violations, breach
notification costs, class actions, audit fines.

Trust & reputational damage: Loss of confidence among
employees, providers, and clients.

Operational downtime: System recovery, forensic investigation,
legal responses, and rebuilding.

Cascading risks: Data used in multiple systems may be re-used
for identity theft, fraud, or further attack escalation.

One stark example: The Change
Healthcare / UnitedHealth breach,
estimated to have impacted approximately
190-192.7 million individuals, involved
health insurance and medical data, billing,
diagnoses, and more - a watershed
moment in healthcare cybersecurity

(Reuters, 2025).



https://owasp.org/www-project-machine-learning-security-top-10/docs/ML03_2023-Model_Inversion_Attack

Core Principles for Secure
Occupational Health Platforms

Confidentiality, Integrity, Availability (CIA Triad)

&)

o Confidentiality: Ensure only those
with legitimate, minimal access
can read or query data.

¢ |Integrity: Prevent unauthorized or
undetected modification of records
or analytics.

¢ Availability: Systems must remain
resilient, able to handle attacks

and recover quickly. .

Zero-Trust and Least Privilege

e Adopt zero-trust architecture: treat every request - internal
or external - as untrusted until verified.

e Enforce least privilege: give users or systems only the
minimum rights needed to perform tasks.

e Periodically review access rights and revoke inactive or
unnecessary permissions.
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Strong Encryption and Data Protection

e Encrypt data both at rest and in transit using industry-
recognized standards (AES-256, TLS 1.3+).

e Use tokenization or pseudonymization to separate
identifiers from sensitive payloads.

e Deploy robust key management, including rotation and
use of hardware security modules (HSMs).

Identity Management & Authentication

e Enforce multi-factor authentication (MFA) for all users,
especially privileged accounts.

e Use centralized identity providers (IDaaS) or federated
N identity systems for scalability and uniform control.

) . . . .
,/}' e Monitor login patterns, geolocation anomalies, and
anomalous usage behavior.

Audit Logging, Monitoring & Detection

e Maintain immutable logs for data access, configuration
changes, system events.

e Use Security Information and Event Management (SIEM)
tools to correlate events and detect anomalies.

e Real-time alerts for large exports, uncharacteristic access,
or unusual sequences.
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Network Segmentation and Secure Architect

e |solate critical systems (e.g. databases, Al
modules, PIl stores) from external interfaces.

o Use API gateways, firewalls, intrusion
detection/prevention systems (IDS/IPS).

e Employ microsegmentation to limit lateral
movement within networks.

Incident Response and Business Continuity

e Adopt zero-trust architecture: treat every request - internal
or external - as untrusted until verified.

e Enforce least privilege: give users or systems only the
minimum rights needed to perform tasks.

e Periodically review access rights and revoke inactive or
unnecessary permissions.
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Integrating Al

Opportunities and Risks
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Integrating Al:
Opportunities and Risks

Opportunities

¢ Predictive modeling: Early identification of
workforce health risks (e.g. injury, chronic
disease progression).

¢ Anomaly detection: Spot unusual patterns
or possible fraud in screening workflows.

¢ Operational efficiency: Automate routine
classification or decision tasks, freeing
human oversight for exceptions.

Al-Specific Threats

e Model inversion / membership inference: Attackers may exploit model
outputs to recover sensitive training data (Hogan Lovells, 2024).

o Data poisoning / adversarial attacks: Malicious inputs may corrupt
models or degrade performance (Cyber Defense Magazine, 2024).

e Overfitting / leakage: Models that memorize rather than generalize are
more vulnerable to data extraction.

o Unauthorized API probing: Attackers may systematically probe model
endpoints to reconstruct sensitive patterns.
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https://www.hoganlovells.com/en/publications/model-inversion-and-membership-inference-understanding-new-ai-security-risks-and-mitigating-vulnerabilities
https://www.cyberdefensemagazine.com/securing-ai-models-risk-and-best-practices/

Mitigation and
Secure Al Practices

e Access control to model APls: Only
authenticated, rate-limited, and permissioned
access to prediction endpoints.

e Input and output filtering / sanitization: Validate
or throttle inputs to reduce malicious probing.

* Noise injection / differential privacy: Introduce
calibrated randomness in outputs to mask
individual data contributions.

e Model ensembling / dropout / data partitioning:
Use architecture techniques to reduce correlation-
based extraction (All Things on Security, 2024).

“ o e Regular retraining / rotation: Periodically refresh

E ' models with new data and deprecate older

i - SR S versions.

.7 ' ¢ Model monitoring and anomaly detection: Watch

: (-\ g T for abnormal querying patterns or suspicious
$ # L usage.

: ’ '; : e Adversarial robustness / defense training with

privacy in mind: Avoid over-robustification that
increases leakage risk.

e Audit and logging: Track model usage, queries,
and output patterns tied to users.

By combining strong access governance,
statistical defenses, and monitoring, an Al
module can remain secure while powering

0 bluehlve valuable insights.


https://allthingsonsecurity.com/posts/the-security-of-ai-03-inversion-attacks

Best Practices for HR /
Health Providers / Employers

We've looked at some of the risks, now let’s take a look at some
actionable practices that non-technical stakeholders can put in place to
complement technical safeguards.

Governance and Policy

e Establish data governance committees including IT/security,
legal, HR, and clinical staff.

e Define and document data classification, retention, and
deletion policies.

e Enforce vendor security evaluation, SLAs, audits, and
minimum baseline requirements.

o Align with compliance standards (HIPAA, HHS 405(d), NIST,
HITRUST) and have periodic reviews.

-

«“€
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Employee Training and Safety Culture

e Run regular phishing simulations, awareness campaigns,
and role-based training.

e Promote clear reporting mechanisms for suspicious emails
or behaviors.

e Incentivize secure behavior (e.g. reward “good catch”
reporting).

¢ Integrate cybersecurity awareness into onboarding, not
just an annual checkbox.

Vendor and Third-Party Risk Management

e Hold vendors to the same standards: require security
questionnaires, attestations, audits, and compliance evidence.

e Limit vendor access via least privilege accounts and
segregated environments.

e Conduct regular vulnerability scans and penetration testing
of vendor integrations.

¢ |nclude termination and data removal clauses in contracts.
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Incident Preparation & Simulation

e Run tabletop exercises simulating a data breach or
ransomware incident.

e Predefine escalation paths, public relations messaging,
and regulatory reporting workflows.

e Map out dependencies (e.g. cloud services, labs, imaging
partners) to understand cascading impacts.

e Maintain crisis communication templates for employees,
customers, regulators.

Metrics & Monitoring

Track KPIs such as:

e Number of phishing clicks / failed attempts
e Time to detect/respond (MTTD, MTTR)

e Access privilege audit compliance

e Number of vendor security findings

e Uptime / downtime metrics

e Model usage anomalies (for Al modules)
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Scenario lllustrations

1.) Catching a Data Exfiltration Attempt

A large CSV export job was triggered unexpectedly at 2 AM, pulling
detailed screening data for thousands of employees. The anomaly
detection engine flagged this as a deviation from historical usage
patterns. The SOC team immediately isolated the session, blocked
the export, and traced the API calls to a compromised vendor
account. The account was suspended, credentials reset, and
investigation revealed the attacker had exploited a weak vendor
credential. Early detection prevented data exfiltration.

2.) Preventing Model Inversion Attack

An external user repeatedly queried an Al health-risk prediction API
at fine-grained levels, probing inputs systematically. The rate limiter
and pattern detection flagged this sequence as suspicious. The
system responded by requiring elevated authentication and applying
output noise to reduce inference precision. The attack was blocked
before sensitive model parameters or patient data could be
reconstructed.
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Recommendations & Roadmap

Phase 0: 0-3 Months

Focus Areas: Assessment and Governance

Key Deliverables: Security audit, gap
analysis, steering committee, vendor
inventory

@Phase 1: 3-9 Months

Focus Areas: Core Hardening

Key Deliverables: MFA rollout, encryption
enforcement, logging/monitoring stack,
access reviews

Phase 3: 9-18 Months

Focus Areas: Al Hardening & Advanced Controls

Key Deliverables: Implement differential
privacy, model monitoring, anomaly detection,
adversarial defense

Phase 4: 18-36 Months

Focus Areas: Resilience & Maturity

Key Deliverables: Red teaming, IR
simulations, business continuity, compliance
frameworks & certifications
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Turning Compliance into a
Competitive Edge

Cybersecurity isn’t optional in occupational health; it's foundational.
As platforms handle both health and identity data, integrating Al
and cross-system workflows, the risk surface is large, and the
consequences severe. But with deliberate design, governance, and
vigilance, organizations can turn risk into a competitive differentiator.

October’s Cybersecurity Awareness Month serves as a powerful
reminder that digital safety is everyone’s responsibility. It's not just
about technology, it's about culture. Every login, every data
exchange, every system update represents a choice between
vulnerability and vigilance. For HR leaders, healthcare providers, and
employers, this month is the perfect opportunity to evaluate your
security posture, refresh training, and strengthen your partnerships.

BlueHive's mission is to make compliance, wellness, and security
seamless. We view cybersecurity not as a barrier, but as an enabler
of trust and efficiency. Whether you're reexamining your data
protection policies, preparing for a compliance audit, or simply
looking to modernize your occupational health processes, BlueHive
is here to help you build resilience that lasts long after
Cybersecurity Month ends.

W
(ﬁ Schedule a Demo) ‘ ((: Share Content)
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https://bluehive.com/2025/10/20/securing-the-future-of-occupational-health-cybersecurity-ai-in-workforce-wellness/?utm_source=SHRM_whitepaper
https://bluehive.com/2025/10/20/securing-the-future-of-occupational-health-cybersecurity-ai-in-workforce-wellness/?utm_source=SHRM_whitepaper
https://bluehive.com/2025/10/20/securing-the-future-of-occupational-health-cybersecurity-ai-in-workforce-wellness/?utm_source=SHRM_whitepaper
https://bluehive.com/2025/10/20/securing-the-future-of-occupational-health-cybersecurity-ai-in-workforce-wellness/?utm_source=SHRM_whitepaper
https://bluehive.com/2025/10/15/the-indiana-manufacturers-guide-to-workforce-health-compliance-drug-testing-safety-and-workforce-readiness/?utm_source=SHRM_whitepaperhttps://bluehive.com/2025/10/20/securing-the-future-of-occupational-health-cybersecurity-ai-in-workforce-wellness/?utm_source=SHRM_whitepaper
https://bluehive.com/2025/10/15/the-indiana-manufacturers-guide-to-workforce-health-compliance-drug-testing-safety-and-workforce-readiness/?utm_source=SHRM_whitepaperhttps://bluehive.com/2025/10/20/securing-the-future-of-occupational-health-cybersecurity-ai-in-workforce-wellness/?utm_source=SHRM_whitepaper

Ozwell
(Formerly BlueHive Al)

Smarter and Faster for Occupational Health

As organizations focus on data protection this Cybersecurity
Awareness Month, it's the perfect time to explore how secure Al can
enhance both safety and efficiency. Developed by BlueHive Health,
Ozwell Al is a HIPAA-compliant platform built specifically for
occupational health, designed to streamline documentation, reduce
administrative time, and strengthen compliance - all while
safeguarding sensitive health data.

Ozwell Al is the first healthcare Al to earn Drummond’s pDSI
certification, a mark of its commitment to safety, transparency, and
regulatory alignment. In a recent trial, it delivered a 1,731% ROlI,
saving clinicians an average of seven minutes per encounter and
over 179 hours annually per nurse. That time savings translates
directly into better patient care, improved clinician satisfaction, and
measurable cost efficiency.

More than a productivity tool, Ozwell Al represents a secure,
forward-thinking approach to occupational health. By combining
certified data protection with real-time decision support, it helps
organizations confidently embrace innovation without sacrificing
compliance.

In a world where cybersecurity and care quality go hand in hand,
Ozwell Al proves that the future of healthcare can be both smart
and secure.
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Client Testimonial

“It Just Works!”

Q

JACOB POLLAR]}

HR Manager, Blue Jacket, Inc.
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BlueHive wasn’t built just for billion-dollar enterprises in oil & gas or
government. It's for every HR leader trying to give people a better
shot at a safer, healthier future - from the nonprofit hiring re-entry
candidates fighting for a second chance to the staffing firm placing
apprentices on job sites they never dreamed they'd step foot on. Our
promise is simple: health compliance shouldn’t be a paperwork
nightmare or a privilege. It should be a bridge - one that leads to
opportunity, dignity, and progress... one screening, one employee,
one community at a time.

See How BlueHive Works | Book a Demo | Create My Free Account


https://youtu.be/YKd522OmxLk
https://youtu.be/jiyV8HQSkYE
https://youtu.be/jiyV8HQSkYE
https://youtu.be/jiyV8HQSkYE
https://hub.bluehive.com/demo-request/?utm_source=whitepaper
https://youtu.be/L-A35vS3D7E
https://www.bluehive.com/login/?utm_source=whitepaper

Stay Ahead of Compliance

Blueprints for Better Workplaces
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Compliance Checklist: P’ i

What HR Leaders ( ‘_._'

Need to Know About A '-.5.

OSHA in 2025 - Sl
2025 OSHA

Compliance Checklist

Make sure that you're prepared
for 2025 OSHA compliance
changes and reporting
requirements! This whitepaper
includes a printable checklist
that you can use to ensure that
you're ready for whatever the
new year may bring!
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Medical Clearances for Healthcare Workers:

What HR Professionals in
Critical Access Hospitals

Need to Know 4 @ >
7
HR Challenges in Critical

Access Hospitals

Are you an HR professional in a
critical access hospital
navigating the challenges of
rural, resource-limited settings?
This whitepaper will help you
discover best practices for
maintaining a compliant and
prepared workforce.
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Your 2025 Compliance &
Workplace Companion

Stay ahead of

morale, and plan
smarter all year!

2025 HR &
Compliance Calendar

Check out our 2025 calendar!
It's filled with key HR deadlines,
compliance dates, and holidays

to keep you on track, plus
entertaining bee comics every
month to add some light-
hearted fun to your routine.
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Hospitality Help:
Ensuring Compliance
During Rapid Onboarding

and High Turnover
"( La

Compliance in Rapid
Onboarding & High Turnover

Dealing with rapid onboarding
brought on by rapid turnover in
your industry? See how
BlueHive can help your team as
you strive for compliance
excellence, even under
challenging circumstances!

compliance, boost
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HR Essentials:

Streamlining Hiring &i
and Placement for l I

Staffing Agencies
Best Practices for
Staffing Agencies

Do you deal with finding and
placing talent? Check out our
whitepaper which includes
information and best practices
to keep your talent compliant
and resilient.
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HR Essentials:
Streamlining Workforce
Compliance in Oil and Gas . '

Simplifying Compliance
in Oil & Gas

The oil and gas industry
features a diverse workforce
with local and remote workers.
This paper discusses how
BlueHive can help ensure that
your workers remain healthy
and compliant, no matter how
challenging their location.

For even more compliance and industry insights, subscribe to our blog =
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Your All-in-One Platform for

HRIS Integration

Connect your existing HR

platforms to BlueHive, keeping
employee rosters up-to-date

without extra effort.

Service Management

Auto-accept referrals, utilize
discounted fee schedules,
maintain service inventory,

and more.

Provider Directory

Access a 20,000+ provider
directory, where information,
appointments, and pricing
are efficiently handled.

Schedule a demo ")

Order Creation

Manage various services, set
limits, and create recurring
orders for physicals, labs,

vaccines, and more.

Simplified Invoicing

Easily access your balances
and invoices, with the option
to make immediate credit
card payments.

®)

Single-Sign On

Customizable SSO
authentication and secure
emails for results, orders,
and direct provider chats.
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Simplified Occupational Health

v Search services

43228
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Frequently Searched Services

DOT Physical

Audiogram

10-Panel Drug Screen

Vision Screening

Covid-19 Antigen Testing
Respirator Fit Testing (Qualitative)
FAA Medical Evaluation - Class 2
Regulated DOT Drug Screen

Get to Know BlueHive Better: Watch Our Featured Videos
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Service Sourcing in 3 Simple Steps
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