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Overview

▪ Tip the scale in favour of MSD prevention using the 
Demand-Capacity-Competency model

▪ Understanding and controlling paramedic demands

▪ Increasing capacity for work as a paramedic

▪ Improving movement competency for work as a 
paramedic
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Demand-Capacity-Competency Model

Armstrong et al. (2019a). Work 63(4):603-613 

Tip the scale for MSD 
prevention!
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Demands of Paramedic WOrk

Understanding and controlling 
paramedic demands
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Cumulative Injury Risk by Paramedic Task

Armstrong et al. (2019). IISE Transactions on Occ. Ergo. 8(1):9-19 

Stretcher handling tasks



Fitting the work to the worker:
Powered Stretcher and Load Systems

Lad et al. (2018). Applied Ergonomics 70:167-174



Powered Stretchers Reduce Injury Rates
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Armstrong et al. (2017). Applied Ergonomics 62:34-42 



Tip the scale in favour of MSD Prevention



Visit:
uwaterloo.ca/cre-msd
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Increasing capacity for work as a 
paramedic



Ottawa Paramedic Physical Ability Test

Armstrong et al. (2019). Ergonomics 62(8):1033-1042 

Fischer et al. (2017). Applied Ergonomics 65:233-239 



Strength and power are associated with 
performance

Armstrong et al. (2019b). Work 63(4):623-633 

The ability to leverage 
power from the lower body 

may be helpful!



Exercise intervention study









Movement-centric S&C improved 
performance
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Search for “R4D” at PSHSA.ca

Ready For Duty (R4D) Application



Tip the scale in favour of MSD Prevention
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Improving movement competency 
for work as a paramedic



Why does movement competency matter?

▪ Moving well can help leverage the body’s capacity and reduce 
exposures



Biomechanics of paramedic lifting tasks
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Importance of Lifting with the Lower Body

Makhoul et al. (2017). Journal of Appl. Biomech. 33(2):137-143 



Identifying Low Exposure Whole-Body Movement Strategy
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= Low Exposure
= High Exposure



Capacity → Competency
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Emphasizing Key Features: 
Straight (normal low back curve)



Avoid repetitive rounding, bending and 
twisting of the low back



Emphasizing Key Features: 
Mid-foot (bodyweight over mid-foot) 



Centre bodyweight over the feet



Emphasizing Key Features: 
Down (shoulders away from ears)



Avoid shrugging or forward rounding of the 
shoulders



Search for “R4D” at PSHSA.ca

More resources



Tip the scale in favour of MSD Prevention



What’s next: 
Real-time biomechanics analysis
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What’s next: 
Motor learning-based approach to 
coaching?
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“…some lifters likely define a motor 

control strategy that considers 

minimizing biomechanical exposure 

in addition to completing the lift 

demands.”

Armstrong & Fischer (in press). Human Movement Science.



Summary – Tip the scale in favour of MSD 
prevention!

▪Follow the hierarchy of controls to reduce 
demands as possible

▪ Increasing physical capacity can increase 
performance in paramedic work

▪Focus on and reinforce key movement features 
to promote improved movement competency
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Service

▪ Connect with us: 

▪ Twitter: @BiomechErgoLab

▪ Lab Website: https://uwaterloo.ca/obel

https://uwaterloo.ca/obel


Free Resource available at https://uwaterloo.ca/CRE-MSD

Free Resources at https://www.pshsa.ca/

https://uwaterloo.ca/CRE-MSD
https://www.pshsa.ca/

