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         Date of Issue: July 2026 

SUBJECT NAME: Biomechanics and Ergonomics 
 

SUBJECT DESCRIPTION 
This subject examines the interaction between the human body and the physical 
environment. It applies the principles of physics (mechanics), anatomy, and physiology to 
understand how forces act on body segments and how movements are produced.  

The content includes both quantitative and qualitative analysis of human movement, 
including consideration of forces and torque, momentum, linear and angular kinematics, 
and kinetics, work, power and energy. Subject knowledge emphasizes methods to 
improve human function, efficiency, and safety in occupational and other environments. 

CONTENT COVERED 
• Forces 
• Linear and angular kinematics 
• Linear and angular kinetics 
• Work, power, and energy 
• Torque and moments of force 
• Fluid mechanics of the human system (static and dynamic) 
• Mechanics of biological material (tissue biomechanics)  
• Mechanics of the skeletal, muscular and nervous systems 
• Biomechanical analysis techniques, including movement analysis methods, force 

and muscle activity measurement, and computational and design techniques 
• Application of biomechanical analysis to improve movement quality, technical 

execution, efficiency, and safety  
• Biomechanical analysis related to injury development, injury prevention and 

performance optimization 
• General statistics and data Interpretations          
• Human ergonomic applications and principles related to: 

o Risk factor identification 
o Common workplace musculoskeletal disorders 
o Manual materials handling 
o Control measures 
o Basic principles of workplace risk assessment, including quantification and 

evaluation of physical, cognitive (mental), and environmental task or job 
demands 

o Physical job demands analysis (JDA)  
o Office ergonomic assessment and design 
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COMPETENCY INDICATORS (CIs) 

1. Apply the principles of Newtonian mechanics to human movement analysis. 
 

2. Explain human kinematics, including lever systems of the body, torque, momentum, 
angular momentum and fluid mechanics as they relate to activity, movement and the 
environment. 

 
3. Explain the biomechanical principles of human action, including work, power, energy, 

and force. 
 
4. Evaluate biomechanics research literature with respect to methodological efficacy, 

validity of results, and appropriateness of conclusions. 
 
5. Explain how biomechanical models are used to evaluate joint forces, torques, and 

spinal disc pressures, to assess injury mechanisms, and to predict the effects of job 
or product design on the human body. 

 
6. Describe and explain the role of electromyography (EMG) diagnostic testing in 

evaluating human movement and function.   
 
7. Explain how efficient, coordinated and pain-free movement is influenced by the 

interaction of internal (physiological, anatomical, genetic) and external 
(environmental and behavioural) factors. 

 
8. Apply appropriate methods and techniques to assess the impact of internal and 

external forces, movement patterns and repetition on human tissues, structures and 
function. 

 
9. Recognize, differentiate and apply knowledge of normal and abnormal movement 

patterns in exercise program design for individuals, groups or populations, including 
contexts where the environment or occupation supports corrective movement 
patterning or strategies. 

 
10. Recognize common ergonomic risk factors related to workplace settings, including 

force, repetition, contact stress, duration, awkward postures, noise, lighting, and 
population anthropometrics. 
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11. Understand the physical demand components of a Job Demands Analysis, including 

push, pull, lift, carry, reach, walk, sit, stand, kneel, crawl and step-up.  
 

12. Identify common workplace injuries related to biomechanical factors, including 
contact stress, repetition, excessive force or load, and poor movement techniques.   

 
13. Explain basic human-machine interface design factors related to office 

environments, including computer, desk, and chair configuration.  
 
14. Explain how biomechanical and ergonomic job demands relate to an individual’s 

knowledge, skills, and abilities when evaluating job performance capacity or 
suitability for retraining into alternate occupations. 


