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2025 – 2028 
Phase 1: Construction and Paramedics

INITIATIVES



Launch of DOSE and MOSAIC Mobile Labs

MOBILE LABORATORIES



• Partnership development strategies
• Businesses across Ontario
• Diversified partners
• Multiple occupations

PARTNERSHIPS



Source of workplace exposure data using 
wearable sensors of workers while performing 
their jobs at their worksites to identify and 
understand the factors related to workplace 
injuries and performance deficits. 

Assign exposure to EACH task performed under 
EACH NOC code.





What…

is required 
to do my 

job?

are the 
injuries 

common to 
my job?



Why…

do injuries and accidents happen in my job?do injuries occur more frequently… 

b a s e d  o n  t h e  s e a s o n?b a s e d  o n  t h e  w e a t h e r ?b a s e d  o n  t h e  t i m e  o f  d a y ?b a s e d  t h e  d a y  o f  t h e  w e e k ?w h e n  I ’m  s t r e s s e d ?w h e n  I ’m  t i r e d ?



How…

do I prevent 
injuries, specific 
to my job, before 

they occur?

do I measure or 
assess the risk of 

injury, specific to my 
job?

do I ensure 
employees can 
return to work 

effectively?



Where…
can I find job-specific, practical resources to prevent and manage 
injuries and illnesses ?

can I find the expertise to solve my specific health and safety 
challenges?





Muscle Activity 
Measuring muscular effort and fatigue

Body Posture
Evaluate body movement (repetition, duration, 

awkward postures)

Heart Rate Monitor
Frequency, Heart Rate Variability

CORE Sensor
Body core temperature, heat stress

Eye Tracking
Situational awareness, quality, precision, 

performance, safety

Noise Dosimeter 
Measuring noise exposure

Vibration System
Measuring exposure to vibration from tools and 

equipment and vehicles. 

Stress Monitoring 
Mental workload, Stress, Respiration, Motion, 

Cardiac impedance, Heart rate variability

ActiGraph
Activity, sleep, mobility, heart rate and 

variability, oxygen saturation, and skin 

temperature

Dust Monitoring
Capable of collecting exposure data for silica 

exposure

Air Quality and Aerosol Monitoring 

Measuring particle mass concentration, 

particle concentration, temperature, relative 

humidity. Measuring dust, smoke, fumes, and 

mists.

Pressure Sensors
Pressure mapping gloves and for seats

DOSE DATA COLLECTION



Eye Tracking
Situational awareness, 

quality, precision, 

performance, safety

“Taking Research into the Field”



Posture Evaluation: Trunk 

*8-hour full shift continuous recording 

Assign exposure data to job 
duties, tasks, and sub-tasks.

Observational Coding/Task Analysis

Posture Evaluation: Left Shoulder 

Posture Evaluation: Right Shoulder 

Muscle Activity: Right Arm 

Muscle Activity: Right Shoulder

DOSE DATA PROCESSING



DOSE DATA PROCESSING





Safe WorkSITE (Solutions, Innovations, and 

Technology Evaluation) 

While collecting data for DOSE, CISWP will provide 
immediate impact to businesses of all sizes through 
accessible, practical, and effective resources and tools 

that addresses their specific health and safety challenges. 





Example: Roofers and Shinglers (NOC: 73110)

SAFE WORKSITE REPORTS



Analyzing Data By TASK

SAFE WORKSITE REPORTS



Providing Data-Driven Recommendations By TASK

SAFE WORKSITE REPORTS



Analyzing Data By JOB

MSD Risks
Neck and 

upper back Hand-arm Shoulder Low back Whole-body 
fatigue Thermal

Roofers 
(NOC 73110) Low Moderate Low Moderate Moderate Moderate



PROJECT: HAMMER DESIGN

• Objective:
To identify the most effective 
hammer design for scaffold and 
formwork wall assembly.

…… More Details on the 
Lab Tour

SAFE WORKSITE PROJECTS



PROJECT 2: PARAMEDIC FATIGUE RISK MANAGEMENT TOOL
Fatigue is linked to:

• Increased medical errors and poor patient care quality
• Paramedic injuries, including accidents and risk of 

musculoskeletal disorders and burnout. 
• An impact on services, having to deal with significant sick 

leaves, compensation costs, and a growing labour shortage. 

What did we do?
• A multi-year longitudinal cohort study with several services
• Actigraph watches worn for 90 days over 3 phases
• Conducted logistical regression to identify main factors related 

to paramedic fatigue.
• Developed a data-driven fatigue prediction calculator and 

management dashboard based on daily workload and 
administrative data using machine learning models.

SAFE WORKSITE PROJECTS



SAFE WORKSITE PROJECTS



MOSAIC (Multivariate Occupation-Specific 
AnthropometrIC Database) 

Develop Canada’s only multivariate anthropometry 
database to make work more inclusive, safer, and 
health equitable through better design of PPE, tools, 
and equipment, reflective of the many body shapes 
and capabilities of Canada’s diverse workforce. 





MOSAIC DATA COLLECTION











4-DIMENSIONAL DYNAMIC BODY ANALYSIS: GARMENT DESIGN

In addition, we are developing a catalog of 4D dynamic body scans of occupation-specific simulated work tasks. These 
simulations can be utilized to analyze the CHANGE in body dimensions during movement which must be accommodated 

in design (ex. Fabric stretch).



4-DIMENSIONAL DYNAMIC BODY ANALYSIS: TOOLS AND WORKSTATION DESIGN

Existing Geometric Tools 4D Dynamic MOSAIC Tool

The 4D dynamic body scan database may also be utilized to develop ergonomic tools such as reach envelope 
analyses which offer increased sensitivity to individual demographics and anthropometrics. 







Contact Us: 
info@ciswp.ca

Thank You!

mailto:info@ciswp.ca
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