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Course Introduction

Reinforcement Learning for Health Interventions Training Course is a cutting-edge program designed to equip
healthcare professionals, data scientists, Al researchers, and policy-makers with the practical and theoretical
foundations of applying reinforcement learning (RL) in health interventions. As healthcare systems face rising
challenges in personalized medicine, real-time decision-making, and digital health transformation, reinforcement
learning presents a powerful tool for designing adaptive, data-driven interventions that continuously learn and
optimize over time.

This training will walk learners through real-world healthcare applications of RL including chronic
disease management, mental health support, clinical trial optimization, and mHealth interventions.
Participants will learn to build, simulate, evaluate, and deploy RL models using platforms such as
Python, TensorFlow, and OpenAl Gym, while analyzing ethical, regulatory, and fairness
considerations. Thisis atransformative opportunity to innovate public health through artificial
intelligence.
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Objectives

Understand the fundamentals of reinforcement learning in healthcare contexts.
Apply Al-powered decision-making frameworks to public health problems.
Explore policy gradient methods for personalized treatments.

Implement deep reinforcement learning (DRL) using Python libraries.
Design and test reward functions for health behavior interventions.

Utilize Markov Decision Processes (MDPs) in clinical environments.
Evaluate Q-learning and SARSA in chronic disease management.

Simulate real-time decision-making in digital health applications.

Address ethical and fairness issuesin Al-driven healthcare.

Integrate RL into mobile health (mHealth) applications.

. Analyze multi-agent systems for hospital workflow optimization.

. Explore off-policy vs on-policy learning in treatment strategies.

. Develop skillsin model validation and deployment for RL models.
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Target Audience
1. Data Scientistsin healthcare
Al and Machine Learning Engineers
Public Health Researchers
Health Informatics Specialists
Clinical Practitioners & Medical Technologists
Health Policy-Makers and Planners
Epidemiologists and Biostatisticians
Graduate Studentsin Al and Health Sciences

© No g r~wN

Course Duration: 10 days
Course Modules

Module 1: Introduction to Reinforcement L earning for Health
e Overview of reinforcement learning
Importance of RL in health interventions
Types of learning agents
Health-specific problem formulations
Tools and platforms used
Case Sudy: Managing Hypertension Using RL Frameworks

Module 2: Understanding MDPsin Clinical Settings
e Markov Decision Processes explained

State, action, reward, transition concepts

Healthcare examples of MDP

Discount factors and policy definitions

Simulation in patient treatment pathways

Case Sudy: MDPs for Diabetes Care Planning



Module 3: Q-Learning in Health Behavior Interventions
e Q-value updates and learning rates
e Exploration vs exploitation

Q-learning in health habits modeling

Comparison with SARSA

Implementation in Python

Case Study: Smoking Cessation Programs

Module 4: Deep Reinforcement L earning Applications
e DRL architectures (DQN, DDPG, PPO)

Handling high-dimensional data

Neural networksin DRL

TensorFlow implementation

Benchmarking and eval uation
Case Study: Adaptive Therapy in Oncology

Module 5: Reward Design in Health Outcomes
e Shaping rewardsin medical contexts

Short-term vs long-term outcomes

Sparse vs dense rewards

Misaligned incentives and risk

Incorporating patient-reported outcomes

Case Study: Post-Surgery Recovery Monitoring

Module 6: Policy Gradient and Actor-Critic Methods
Introduction to policy gradient algorithms
Advantage Actor-Critic (A2C), PPO

Training stability

Real-world application in behavior change
Hyperparameter tuning

Case Study: Mental Health Mobile Coaching

Module 7: Model-Free vs Model-Based RL in Health

Key distinctions

Model-based RL benefits and limitations

Transition dynamics learning

Sample efficiency

Usein rare disease treatments

Case Study: Pediatric Rare Disorder Treatment Smulation

Module 8: Multi-Agent RL in Healthcare Systems
Concepts of multi-agent systems
Coordination among health providers
Decentralized decision-making

Emergency room management

Hospital resource optimization

Case Study: Multi-Agent ICU Bed Allocation

Module 9: mHealth Integration with RL
e Mobile platforms in health monitoring



Sensor and wearable data
Real-timeintervention delivery

User engagement strategies

App personalization with RL

Case Sudy: Physical Activity Promotion App

Module 10: Chronic Disease M anagement with RL
e Longitudina data handling

Dynamic treatment regimes

Decision points modeling

Disease progression tracking

e Time-series forecasting with RL

Case Study: Asthma Control Protocols

Module 11: Off-Policy and On-Policy Learningin Clinical Trials
o Definitions and examples

Importance in adaptive trias

Evaluation metrics

Bias and variance trade-offs

Application to drug testing

Case Sudy: Adaptive Clinical Trial for Antidepressants

Module 12: Ethical and Regulatory Aspectsof RL in Health
e Algorithmic fairness

Biasin healthcare data

Informed consent and transparency

Data privacy concerns

Regulatory frameworks and FDA guidelines

Case Study: Ensuring Fairnessin Al-Powered Diagnoses

Module 13: Deployment and Validation of RL Models
e Clinical validation strategies
e Generalization challenges
A/B testing and user trials
CI/CD pipelinesfor RL
Reproducibility standards
Case Study: Real-World Deployment in Telehealth Systems

Module 14: Explainable RL and Trust in Health Systems
o Need for transparency in RL
Model interpretability tools
Explaining agent decisions
Human-in-the-loop systems
Building user trust
Case Sudy: RL-Powered Diagnostic Tools for Elderly Care

Module 15: Capstone Project and Real-World Simulations
e Project planning and design
o Dataset preparation
e Model development and tuning



e Deployment simulation
e Final presentation and feedback
e Case Study: Comprehensive Health Intervention Using RL

Training M ethodology

e Hands-on Python coding sessions with real-world datasets
Live simulation labs for health behavior modeling
Expert-led lectures and Q& A sessions
Collaborative case study analysisin groups
Capstone project for end-to-end learning
Self-assessment quizzes and practical assignments

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/reinforcement-learning-for-health-interventions-training-course

