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Course Introduction

In today's data-driven healthcare environment, the demand for privacy-preserving, decentralized data analysisis
growing rapidly. Federated analytics represents a groundbreaking approach that allows organizations to extract
insights from distributed healthcare data without the need to transfer sensitive patient information. Federated Analytics
for Healthcare Data Training Course is designed to equip healthcare professionals, data scientists, and I'T
administrators with cutting-edge skills in federated machine learning, secure data sharing, and privacy-enhancing
technologies. The course provides in-depth knowledge of integrating data governance frameworks with modern
federated systems using tools like TensorFlow Federated, PySyft, and Secure Multiparty Computation (SMPC).

Participants will learn to implement scalable federated analytics architectures that comply with
HIPAA, GDPR, and other regulatory standards while achieving actionable clinical insights.
Through real-world case studies, hands-on labs, and advanced simulations, learners will gain the
confidence to deploy federated models in complex healthcare systems and contribute to Al-driven
medical research, public health surveillance, and clinical decision support systems.
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Understand the fundamentals of federated learning and analytics in healthcare.
Apply privacy-preserving machine learning techniques to healthcare datasets.
Analyze and comply with data privacy laws like HIPAA and GDPR.

Use tools such as TensorFlow Federated and PySyft for federated implementations.
Design and build decentralized healthcare data pipelines.

Evaluate the performance of federated Al modelsin real-time settings.

Integrate federated analytics into electronic health records (EHRS).

Conduct secure model training across multi-institutional data silos.

Implement differential privacy, SMPC, and homomorphic encryption techniques.
Design architectures that support edge computing in healthcare.

. Explore use cases in pandemic response, rare disease research, and genomics.
. Troubleshoot federated learning system issues in healthcare infrastructure.
. Collaborate effectively across multi-disciplinary teamsin federated projects.

Target Audiences
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Data Scientistsin Healthcare

Hospital IT Administrators

Health Informatics Specialists

Clinical Researchers and Epidemiologists
Al Engineersin Medical Research
Healthcare Policy Analysts

Privacy & Compliance Officers
Biomedical Engineering Students

Course Duration: 5 days

Course Modules

Module 1: Introduction to Federated Analyticsin Healthcare

Definition and concepts of federated analytics

Benefits over centralized models

Regulatory landscape overview

Industry adoption and trends

Federated analytics in population health

Case Study: Mayo Clinic’s Federated Research Framework

Module 2: Data Privacy and L egal Compliance

HIPAA and GDPR essentials

Data anonymization vs. pseudonymization

Consent management frameworks

Cross-border data regulations

Privacy impact assessments

Case Study: GDPR-compliant federated learning in Europe



Module 3: Federated L earning Algorithmsand Architecture
Horizontal vs. vertical federated learning
Federated averaging and model aggregation

Client-server communication protocols

Role of edge devices and 0T

System reliability and fault tolerance

Case Study: Google's Federated Learning in Gboard

Module 4: Tools and Technologies
e Overview of TensorFlow Federated
Introduction to PySyft and Flower
Integration with Docker and Kubernetes
Federated optimization tools
Deployment best practices
Case Study: PySyft for privacy-preserving diabetes prediction

Module 5: Security and Encryption Methods
e Secure multiparty computation (SMPC)
Homomorphic encryption in healthcare

Zero-knowledge proofs

Threat modeling and risk management
Blockchain for dataintegrity
Case Study: Blockchain-enhanced federated systemsin oncology

Module 6: Infrastructure and Scalability
Cloud vs. edge deployment models

Network requirements and latency issues
o | oad balancing across nodes

Federated model versioning

Managing data heterogeneity

Case Study: Edge computing in wearable health monitoring

Module 7: Integration with EHR Systems

EHR interoperability standards (FHIR, HL7)

APIsfor data extraction

Synchronizing updates across nodes

Handling structured and unstructured data

Clinical data normalization

Case Study: Epic Systemsintegration with federated Al

Module 8: Real-Time Analytics and Predictive M odeling
Streaming data in federated environments
Time-series analysisin healthcare

Early warning systems for chronic diseases

Real-time dashboards and KPIs

Managing high-velocity health data

Case Study: Federated predictive modeling for COVID-19 ICU admissions

Module 9: Federated Analyticsfor Genomics
e Genomic data security challenges



Privacy-enhancing techniques for omics data

Data harmonization in federated genomics
Federated genome-wide association studies (GWAYS)
Inter-institutional collaboration frameworks

Case Study: The GA4GH federated initiative

Module 10: Clinical Decision Support Systems (CDSS)
e Role of federated datain clinical decision-making
e Al-enhanced triage tools
Improving diagnostic accuracy through aggregation
Integration into clinical workflows
Ethical implications of Al in CDSS
Case Study: Federated learning in radiology diagnostics

Module 11: Evaluation and Performance Metrics
e Accuracy, precision, recall in federated contexts
Communication efficiency analysis
Model drift detection
Statistical significance across distributed datasets
User feedback and iterative improvement
Case Study: Performance benchmarking in cardiac risk prediction

Module 12: Public Health Applications
o Pandemic prediction and tracking
Federated surveillance of infectious diseases
Health equity and federated outreach models
Resource allocation using federated insights
Multi-agency data collaboration
Case Study: Federated modeling in CDC’ s outbreak response

Module 13: Training and Simulation Environments
e Setting up virtual labs for federated learning
e Simulated hospital data environments
Federated Al competitions
Custom dataset generation tools
Evaluation frameworks for simulation
Case Study: Simulated hospital network for diabetes prediction

Module 14: Ethical, Social, and Legal Implications
¢ Informed consent in federated environments
Bias and fairness in federated models
Transparency and explainability
Stakeholder trust and accountability
Social implications of decentralized Al
Case Study: Addressing agorithmic bias in predictive analytics

Module 15: Future Trends and Innovations
o Federated transfer learning
e Quantum computing and federated analytics
e Global health federated networks



o Real-time federated anomaly detection
e Al-as-a-servicein federated healthcare
e Case Study: WHO'sinitiative on global federated health Al

Training M ethodology

o Interactive virtual lectures with subject matter experts
Hands-on labs using open-source federated learning platforms
Real-world case study analysis and presentations
Capstone project with federated deployment simulation
Quizzes and assignments for skill assessment
o Peer-to-peer discussions and knowledge sharing

Register asa group from 3 participantsfor a Discount

Send us an email: info@fineskilltrainingcenter.com or call +254769199797

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.
Tailor-Made Course

We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon successful
completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to FINESKILL
TRAINING CENTER account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price
10 Aug 2026 21 Aug 2026 Online $2,200
17 Aug 2026 28 Aug 2026 Online $2,200

24 Aug 2026 04 Sep 2026 Online $2,200


mailto:info@fineskilltrainingcenter.com

Start Date End Date Location

31 Aug 2026 11 Sep 2026 Online $2,200
07 Sep 2026 18 Sep 2026 Online $2,200
14 Sep 2026 25 Sep 2026 Online $2,200
21 Sep 2026 02 Oct 2026 Online $2,200
28 Sep 2026 09 Oct 2026 Online $2,200

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com


https://www.fineskilltrainingcenter.com/courses/federated-analytics-for-healthcare-data-training-course

