
Reframing Task Analysis:
An Important First Step in
Musculoskeletal Injury (MSI) Prevention
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Definitions
 Task analysis 
 Ergonomics
 Musculoskeletal injury (MSI)

Physical demands-related MSI risk factors

Task Analysis
 Different uses and context
 Historical perspectives
 MSI risk factor identification and assessment
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Task Analysis 
Defined

The study of what an operator 
(or team of operators) is 
required to do, in terms of 
actions and/or cognitive 
processes, to achieve a 
system goal.

Kirwan and Ainsworth, 1992
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Task Analysis
Overview
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Task and System Performance
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Ergonomics Definition – IEA

The scientific discipline concerned with 
the understanding of interactions among 
humans and other elements of a system, 
and the profession that applies theory, 
principles, data, and methods to design in 
order to optimize human well-being and 
overall system performance.

International Ergonomics Association (IEA), 2000
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Ergonomics – Defined

 Ergon -> work (Greek)
 Nomos -> laws
 The science of work
 Fitting the workplace, facility, 

equipment, task, and processes to the 
physical and cognitive  capabilities and 
limitations of humans

Organizational 
Factors

Physical  
Factors

Cognitive 
Factors
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MSI: CLC Definition
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An injury or disorder of the 
musculoskeletal system, which 
includes muscles, tendons, blood 
vessels, ligaments, nerves, joints, 
spinal discs, and related soft tissue

Canada Labour Code, Part II



WorkSafeBC
Statistics
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MSI Risk Factors –Physical Demands Analysis
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Task Analysis in Different Context

Source: Anne Edith Adams, PhD Dissertation, 2010 Figure 5.1, (N=8) Source: Anne Edith Adams, PhD Dissertation, 2010 Figure 5.2, (N=8)
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https://cdn-prod-pdfsimpli-wpcontent.azureedge.net/pdfseoforms/pdf-20180219t134432z-001/pdf/functional-task-analysis-pdf-format.pdf
https://cdn-prod-pdfsimpli-wpcontent.azureedge.net/pdfseoforms/pdf-20180219t134432z-001/pdf/functional-task-analysis-pdf-format.pdf


Task Analysis for 
MSI Prevention
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12

Consultation

Injury Stats

Observation
/Video

Surveys/
Interviews

Task 
Analysis Define 

MSI 
Risk



Historical Perspectives
Chronocyclographs and physical movements (1914)

Motion efficiency facilitates:
• Increased productivity
• Decreased waste
• Cost savings
• Good design
• Good ergonomics
• Improved safety
• …

Source of image: [Design Observer, 2014]
Exposure: Motion Efficiency Study by F. Gilbreth

13

https://designobserver.com/feature/exposure-motion-efficiency-study-by-frank-gilbreth/39272


Historical Perspectives - Physical motions

• search 
• select
• grasp
• reach 
• move 
• hold 
• release
• position
• pre-position

• inspect
• assemble 
• disassemble 
• use 
• unavoidable delay
• wait (avoidable delay) 
• plan, and 
• rest (overcome fatigue)

Frank Gilbreth (1919): 17 Types of Motion (Therbligs)

Grasp – power grip

Grasp – pinch grip
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Historical Perspectives - Motion Time Studies

Image source: TPT website
MODAPTS®: MODular Arrangement of Predetermined Time Standards

1 MOD = 0.129s

M1 = 0.129S
M7 :  0.129s x 7 = 0.903s

Finger Hand Forearm Upper 
Arm

Shoulder Trunk
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https://productivityteam.com/modapts-modular-arrangement-of-predetermined-time-studies/


Historical Perspectives
Process Control and Cognitive Functions

Rouse (1982) identified 11 process control functions.

 communicating
 coordinating tasks
 executing procedures
 maintaining
 planning
 problem solving
 recognizing
 recording
 regulating
 scanning, and
 steering

Higher level of abstraction than Therbligs.
Referred to as cognitive functions or tasks.

Source of image: CNSC, 2023-03-06
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https://nuclearsafety.gc.ca/eng/resources/publications/reports/powerindustry/safety-and-control-areas.cfm?pedisable=true


Evolving Types of Task Analysis

Sequential Hierarchical 17



Hierarchical Task Analysis (HTA) - Example
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HTA – Do it Yourself (DIY)
10-minute activity
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Demand vs. Capacity

MSI Risk 
Level

Demand vs. Capacity

Low Demand < Capacity
Moderate Demand = Capacity
High Demand > Capacity

Demand Capacity
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Hand Intensive Task - Gripping
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Hand Intensive Task – Pinch Grip
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Force Requirements
Risk Assessment Tool for Hand Intensive Work

Risk AssessmentRisk Identification
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Carry

Force Requirements
Manual Material Handling

Push Pull

Lift Lower Two Person Lift
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Force Requirements
Manual Material Handling Assessment Tools

NIOSH Lifting Equation, 1994 Work(s) Ergo WSBC Lift/Lower Calculator

22.411.2 6.3

3.54.911.2

12.6 9.8 4.9

9.8 6.3 3.5
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https://wonder.cdc.gov/wonder/prevguid/p0000427/p0000427.asp#Figure_13
https://www.worksergo.com/
https://www.worksafebc.com/en/resources/health-safety/interactive-tools/lift-lower-calculator?lang=en&origin=s&returnurl=https%3A%2F%2Fwww.worksafebc.com%2Fen%2Fsearch%23sort%3DRelevancy%26q%3Dlift%2520lower%2520%26f%3Alanguage-facet%3D%5BEnglish%5D&highlight=lift%20lower
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Task Analysis – Takeaways

1. Depth of the task analysis should 
match the task complexity and the 
degree of risk identified in survey 
data, injury reports, observations, etc.

2. Physical actions with longer 
movement times (i.e., M5, M7) 
should be eliminated or minimized.

27



28



THANK YOU
For more information, please contact:

Dr. Aaron Derouin
Manufacturing Safety Alliance BC

a.derouin@safetyalliancebc.ca

604.798.4041
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