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Overview

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




Task Analysis

Defined A GUIDETO
TASK ANALYSIS
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required to do, in terms of
actions and/or cognitive
processes, to achieve a
system goal.

Kirwan and Ainsworth, 1992




Task Analysis
Overview

Job Shift

e.g. set-up machine, operate machine, palletize, break, lunch, etc.

Tasks Task 1 Task 2 Task 3

e— Task Time

Repeated Work Cycles

Cycle Cycle 1 | Cycle 2

Cycle Time

Eleme nt Element 1 Element 2 e.g. assemble part, run tool , inspect part, pause to rest, etc.

Element Time

Fundamental
Operations

(Postures & Exertions)

Oi1lo02|l03|04)105]... e.g. reach, grasp, move, hold, rest, etc.

Movement Time/
Exertion Time




Task and System Performance

System
Performance

Task




Ergonomics Definition — IEA

The scientific discipline concerned with Management
the understanding of interactions among system
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.

Equipment HF/E  Task/Work
& Facilities Processes

International Ergonomics Association (IEA), 2000

Environments

Human Factors/ Ergonomics (HF/E)




Ergonomics — Defined

* Ergon -> work (Greek) Organizational
= Nomos -> laws Factors

= The science of work

= Fitting the workplace, facility,

equipment, task, and processes to the HF/E
physical and cognitive capabilities and Cognitive Physical
limitations of humans Factors Factors

Human Factors/ Ergonomics (HF/E)




MSI: CLC Defi

An injury or disorder of the
musculoskeletal system, whick
includes muscles, tendons, blc
vessels, ligaments, nerves, joi
spinal discs, and related soft

Canada Labour Code, Part Il



MSI Claims Percentage
by Year

35
WorkSafeBC 34
Statistics 33 | I




MSI Risk Factors —Physical Demands Analysis

Force and
intensity

Functional
mobility

Workplace Posture

layout and
design

Physical

Repetition and
frequency

Contact
stress
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Task Analysis in Different Context

Purpose of Task Analysis Goal of the Task Analysis
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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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Historical Perspectives
Chronocyclographs and physical movements (1914)

Cost savings
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Improved safety
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# . Exposure: Motion Efficiency Study by F. Gilbreth
Source of image: [Design Observer, 2014]
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https://designobserver.com/feature/exposure-motion-efficiency-study-by-frank-gilbreth/39272

Historical Perspectives - Physical motions

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

« search * inspect

* select * assemble

e grasp » disassemble

e reach e use Grasp — power grip
* move « unavoidable delay

* hold « wait (avoidable delay)

* release e plan, and

« position » rest (overcome fatigue)

Grasp — pinch grip

* pre-position




Historical Perspectives - Motion Time Studies

> giff

1 MOD =0.129s

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

Finger Hand Forearm Upper Shoulder Trunk
Arm

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



https://nuclearsafety.gc.ca/eng/resources/publications/reports/powerindustry/safety-and-control-areas.cfm?pedisable=true

Evolving Types of Task Analysis
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Hierarchical Task Analysis (HTA) - Example

[ 0. Withdraw cash]

i 4 ™y i
1. Check machine 2. Insert bank 3. Enter PIN 4. Initiate withdrawl | | 5. Complete
status card number transaction transaction
"y Y A "y
i ™ i ™y i ™
1.1. Look at status 4.1. Select 5.1. Take cash
indicator withdrawl
i w %, A A A
4 T 4 . I i T
1.2. Look for card 4.2. Input withdrawl | |5.2. Take card
logo amount
. oy . A

b oy
{5.3. Take receipt }




HTA — Do it Yourself (DIY)
10-minute activity

0. Fuel Car/
Goal Pay-at-Pump
sugoal ! I& 1§ J I§ 1
| | | |
Action/
Motion
Action/

Motion




Demand vs. Capacity

A

Low Demand < Capacity
Moderate Demand = Capacity



Hand Intensive Task - Gripping




Hand Intensive Task — Pinch Grip




Force Requirements
Risk Assessment Tool for Hand Intensive Work

ntific sessmen

Typi:f E;'::l:h ?riFl' - ) Torques  Grips & Pinches
. . - UCH umb vs Index inger

Musculoskeletal Injury (MSI) Risk " Lateral (Thumb vs Side of Index Finger)
Assessment Worksheet L e LR P an o

- Pulp Pinch - Thumb vs Pad of:

- Index finger . —_—
- Middle finger ypRlmiERC
1. Force required - Ring finger * Chuck Pinch * |
Physical demands risk factors - Little finger Aperture (mm)

Determine if any of the following MSI risk factors are present. Check the boxes for the highest level of risk. - One Hand ﬂl 30 (30 M::;_NE‘_——‘___—'_—’

Pinch gripping Wrist Flexion/Extension
Moderate risk Aperture (see photo) Neutral :I

[] Pinch gripping [] Pinch gripping unsupported - this is the distance between the ﬁngers Ulnar/Radial Deviation

)

Pinch gripping unsupported objects that weigh 1kg

unsupported objects that weigh 1 kg (2 b)) or pinch gripping with a force of 2 kg (4 Ib.) in i
objects less (2 Ib) or more per hand @ any of the following situations: and the specrﬁc value can be entered (mm) * Neutral * VI
than 2 hours for more than 2 hours - -
total per day. total per day. [[] Pinch gripping for more than 4 hours total per day.
Duration of Effort
[] Pinch gripping with a force [] Pinch gripping for more than 3 hours total per _ Wrist Flexion or Extension * < 0.2 seronds (ie. snan) * 'l
of 2 kg (4 Ib) or more per day with repetitive motions every few seconds. s e a 3. SNap,
hand for more than 2 hours o - Neutral
total per day. This is ] Pinchgripping for more than 3 hours total per day F fmin
equivalent to pinch gripping with wrists bent in any of the following pns\unns\: - Extended HI 2000
w 1

half a stack of photocopy - | - Flexed
paper (250 sheets).
[ 230" flexion ) Maximum

3 Acceptable

[ > 5" extension ﬁ - Ulnar or Radial Deviation e Newtons

- < - Neutral
[ 2307 ulnar deviation W

- Radial Deviation
- Ulnar Deviation

Power gripping Aperture refers to the gap between the fingers and thumb
Moderate risk
. . — ¢ ebrects thatweleh 45 € Duration of Effort
[ Power gripping | [7] Power gripping [ ower gripping unsupported cbjects that weig g e .
unsupported unsupported objects that (10 Ib.) or power gripping with a force of 4.5 kg or This indicates how long it took to perform
| objects less weigh 4.5 kg (10 Ib) or more per hand in any of the following situations: the pinch effort
1 than 2 hours more per hand for more
total per day. than 2 hours total per day. [T Power gripping for more than - less than 0.20 seconds or 200 ms
I Power gripping with a - between 0.2 and 0.6 seconds
T force of 4.5 kg (10 Ib) or - greater than 0.6 seconds or 600 ms
more per hand for more
than 2 hours total per day. -
. Ergonomics Software

clamping light-duty
automotive jumper




Force Requirements
Manual Material Handling

(w{{

Lower

24



Force Requirements

Manual Material Handling Assessment Tools

ASSUME
VERTICAL {+} SIGHIFIGANT

CONTHOL
REQUIRED

"'}j

GHELF 2

54 INCHES

EHELF 1

Y - HORIZOMTAL {+1)

Figure 13 Package Inspection, Example 4

NIOSH Lifting Equation, 1994

10 41 58 cm

WSBC Lift/Lower Calculator

Work(s) Ergo
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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

. ras
recognize disassemble grasp reach communicate

inspect rest
Y search regulate bosition read pause
problem solve : inspect _ write
use pre-position  Walt unavoidable delay stear
SEIECt scan coordinate execute hold  elease assemble
record MoOve monitor L : compare
maintain Insert

-~ = task ™

sub-goals
goals jOb elements postures a n a I s ' s motions
exertions cycle SUb-tasks decompose

nhysical demands
lift  carry PU vibion soor lOWer

contact stress gr| p . Sta n d
push  force  SIT squat
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Task Analysis — Takeaways

Shift
Job | f |
e.g. set-up machine, operate machine, palietize, break, lunch, etc.

Tasks Task 1 Task 2 Task3 | ...

je—— Task Time —

Repeated Work Cycles
Cycle Cycle 1| Cycle 2

Cycle Time
e.g. assei rest, etc.

Element Element1| Element2

Element Time

Fundamental
Operations o1|loz2|03|o4a|05] ... | eq reach, grasp, move, hold, rest, etc.
(Postures & Exertions) I\;v’en!enr‘.ﬁ:e/
I Exertion Ti. Time I
1. Depth of the task analysis should 2. Physical actions with longer

match the task complexity and the movement times (i.e., M5, M7)
degree of risk identified in survey ’ ,

data, injury reports, observations, etc. should be eliminated or minimized.

MIS OKANAGAN
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