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Presentation Overview
Research Initiative Focus
The initiative explores IoT and AI technologies to 
enhance Return to Work rehabilitation processes.

Need for Continuous Data
Current rehabilitation relies on sparse observations; 
continuous real-life data can improve clinical insights.

Bridging Clinical and Real-World Gaps
The project aims to connect clinical needs with real-
world patient behavior through unobtrusive sensing.

Co-design and Ethical Approach
Using co-design with professionals to ensure IoT 
solutions are practical, ethical, and clinically relevant.



Limitations of Current 
Rehabilitation Assessments
Observation Limitations
Current assessments rely on brief clinical visits and patient 
self-reporting, missing complex daily life activities.

Information Gap
There is a significant gap between clinical observations and 
how patients function in real-world environments.

Challenges of Real-life Monitoring
Real-life monitoring is intrusive, time-consuming, and 
difficult to implement broadly in clinical practice.

Need for Innovative Solutions
There is a need for non-invasive, continuous, and context-
aware monitoring to improve rehabilitation outcomes.



IoT and AI in Healthcare Monitoring
IoT Sensors and Devices
Distributed sensors and wearable devices capture detailed 
data on human activities and physiological signals.

Smart Home Monitoring
Smart home environments use motion and contact sensors 
to track daily living activities and detect anomalies.

AI Data Analysis
AI techniques transform raw sensor data into meaningful 
insights through activity recognition and anomaly 
detection.

Clinical Relevance
IoT and AI integration must provide interpretable data that 
supports therapeutic decision-making and care planning.



Mismatch Between 
Technology and Clinical Needs
Technology vs Clinical Workflow
IoT and AI solutions often prioritize technology over 
clinical usability, limiting integration in healthcare
workflows.
Need for Context-Specific Systems
Current systems rarely address rehabilitation specifics like 
workplace fatigue or mobility limitations effectively.
User-Centered Design Importance
Designing solutions based on clinical needs ensures
meaningful, actionable outputs that improve rehabilitation 
outcomes.



Goal and Specific Objectives
Defining IoT Specifications
Establish a clinically meaningful and technically 
feasible IoT system for Return to Work rehabilitation.

Translating Clinical Requirements
Convert key patient behaviors and movements into 
measurable data using IoT sensors and AI analysis.

Designing User Interfaces
Develop intuitive interfaces and visualization tools for 
seamless integration into clinical workflows.

Iterative Development Roadmap
Create a development plan focused on continuous 
improvement via testing and stakeholder feedback.



Methodology: Co-Design Workshops
Translating Clinical Requirements
Clinical needs are mapped to IoT sensors like motion 
detectors, wearables, and environmental sensors for 
behavior monitoring.

Defining Data Features
Relevant data features include movement symmetry, 
activity distribution, and signs of fatigue or instability.

System Architecture Development
A high-level architecture covers data acquisition, secure 
transmission, and edge or cloud processing.

AI and Feedback Integration
AI supports activity recognition and anomaly detection 
with feedback loops from healthcare professionals for 
refinement.



From Clinical Needs to System Design
Translating Clinical Requirements
Clinical needs are mapped to IoT sensors like motion 
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behavior monitoring.
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AI and Feedback Integration
AI supports activity recognition and anomaly detection 
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refinement.



Validation Approach
Prototype Development and Testing
An IoT system prototype is developed and iteratively tested 
to ensure performance and reliability.

Technical and Clinical Evaluation
Evaluation includes data reliability, system robustness, and 
clinical impact on assessment and decision-making.

Human Factors Consideration
Usability, trust, intrusiveness, and workload are assessed 
to ensure user-centered design for healthcare 
professionals.

Real-World Applicability
Evaluation prioritizes naturalistic environments to verify 
the system’s effectiveness in real clinical practice.



Preliminary results of 1st workshop

1. Understand body and mind:
Information regarding the individual’s 
physical and mental state, such as 
pain, motivation, energy and stress 
threshold. 

2. Activity-symptom connection:
Identify activity patterns and situation-
specific triggers of symptoms such as pain 
and fatigue. To identify the threshold at 
which activity levels exceed sustainable 
limits and enter ”the red zone”.

3. Health-promoting factors:
Understanding factors such as diet, 
alcohol, tobacco and physical 
activity, but also medication, social 
support, healthy routines and living 
conditions.

4. Interventions for better function:
Follow-up on changes in pain and stress, and 
effects of workplace adaptations and 
rehabilitation interventions.

5. Long-term strategy and 
behaviour change:
Identify previous sickness absence, 
learning personal limits and finding 
work-life balance.

6. Early detection and risk 
signalling:
Detect early warning signals and risk 
behaviours before symptoms become 
severe and, consequently, lead to work 
disability.

7. Supporting clinical dialogue:
Integrate objective and subjective data, 
develop and use dialogue tools and 
tailor rehabilitation planning.

Contextual layer – The individual’s ecosystem: 
Holistic view, physical and social environment at work and at home, and existing support structures. 

Aiming to find the optimal match between the individual in her specific context and her work demands.



Planned Research and 
Development Steps
Requirement Refinement and Stakeholder 
Engagement
Refine project requirements across patient groups and care 
settings with input from patients and caregivers.

Prototype Development
Identify which of these information needs that can be 
measured with IoT and AI in order to build a functional 
prototype using selected IoT components and customized 
analytical models focused on key behaviors.

Pilot Studies and Clinical Evaluation
Conduct real-world pilot studies with healthcare providers to 
evaluate system performance and clinical benefits.

Adaptive AI and Scalability
Develop personalized AI models using patient data and 
clinician feedback, and ensure scalability for widespread 
adoption.



Ethics, Privacy, and Final Remarks
Ethical Considerations
The project addresses privacy, data security, autonomy, 
and misuse risks to ensure responsible innovation.

Transparency and User Control
Transparency and control are emphasized to build trust 
between patients and healthcare professionals.

Future Smart Rehabilitation
Integrating IoT, AI, and co-design methods to create 
meaningful clinical applications and improve patient 
outcomes.
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