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Objectives
� Basic understanding of  ergonomics

� Identify factors that put people at risk for 

injuries of the musculoskeletal system

� Tools to get started

� Define when to get help
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Safety Committee 

Responsibilities

� Conduct quarterly inspections

� Recommend how to eliminate hazards

� Many committees review accident 

investigations 
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Requirements for Training of 

Safety Committees 

� Hazard identification 

� Principles of effective accident 

investigation
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Safety Committee Advantages

� Worked at multiple jobs at workplace

� Relationship and confidence of co-workers

� Know the value of preventing these injuries
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Safety Committee Meeting Minutes and 

Walk around Results

� My experience is most safety committees 

are not addressing soft tissue injuries

� I find very few ergo related issues in 

minutes or inspection hazard identification 
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How do we correct this?

� Training

� Assistance 

� Practice

� Repeat all of the above 
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2007 National Statistics- BLS

235, 410 cases involving falls

444,510 strain/sprain/tears in the workplace
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Oregon Statistics

� MSD’s (musculoskeletal disorders) account 

for approximately 37% of all accepted 

disabling claims

� Although the rate of MSD’s have fallen since 

1990, they remain consistent relative to the 

percentage of all claims
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Oregon Statistics

In a 5 year period 49,605 MSD’s

� 44%  BACK

� 14%  WRIST

� 10%  SHOULDER

� 10%  TRUNK 

� 10%  UPPER EXTREMITIES, ex. wrists
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Cost of Strains/Sprains/Tears in Oregon 

Accounts for highest costs due to time lost and

medical treatment.

Avg. back injury $12,000

Carpal tunnel syndrome $16,000

Shoulder injury $20,000

Knee $13,000

Wrist fracture $16,000
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Top Ten Industries Oregon
� Trucking

� Hospitals

� Millwork, veneer, plywood

� Grocery stores

� Sawmills and planing mills

� Eating & drinking establishments

� Nursing & personal care facilities

� Department stores

� Elementary & secondary schools 

� Personnel supply services 
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History

� Workplace MSD’s have been around a 

long time

� Ramazzini in the 700’s described “palsies 

and impairments” in bakers and scribes

� In the 19th century Gray wrote about 

“washer woman’s sprain”

� Pear packer’s disease

� Fish filleter’s disease
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Historic Use of Ergonomic 

Principles

� US Military active in applying ergonomic 

principles:

� Aircraft cockpits

� Uniforms

� Used in car design and products of every 

kind being advertised as “ergonomic.”    

� Corn chips

15

Ergonomics Definition

Greek

ERGO-WORK

NOMOS- LAWS
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Defining Ergonomics
The science of fitting the physical and cognitive

demands of the job to the worker to prevent injury,

human error 

Capabilities of
People

Demands of
the Job

“Fitting the Job to the Worker” 

NOT

“Fitting The Person To The Job”
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Areas of Emphasis

� Physical Ergonomics- Work design, 

posture, MMH, repetitive movement, plant 

layout

� Cognitive Ergonomics- mental processes 

such as perception, memory, reasoning and 

motor response- human-computer 

interaction, decision-making, mental 

workload
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What causes Musculoskeletal 

Disorders (MSDs)?

Chronic or Cumulative:

Injuries that occur over a period of time (months/years) 

& are caused by a combination of risk factors

Acute:

A sudden or one-time traumatic event or incident, 
e.g., slip, trip, fall or car wreck

MSDs affect ligaments, muscles, tendons, cartilage, 
blood vessels & nerves & spinal discs
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Terms and examples of Musculoskeletal 

Injuries

� Tendinitis & Carpal 
Tunnel Syndrome

� Rotator Cuff Injury 
(shoulder)

� Muscle strain/sprain

� Bulging or Herniated 
Spinal Discs

� Musculoskeletal 
Disorders (MSD) 

� Cumulative Trauma 
Disorder (CTD) 

� Soft Tissue Injury 

� Repetitive Strain Injury

(RSI)
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TimeTime
Awkward 
& Static 

Postures

RepetitionRepetition

ForceForce

Primary Risk Factors For MSDs

At work and/or at home
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Awkward Posture & MSDs

Definition:
Position of the body when performing physical tasks

Awkward postures cause biomechanical stress to joints 

and surrounding soft tissues. Strength to the body part is 

decreased accelerating muscle fatigue and increasing risk 

of injury.

Awkward Postures include:

�Bending 

�Twisting 

�Reaching overhead 

�Kneeling 

�Squatting

�Pinch grips
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Static or Fixed Postures & MSDs

Definition:
Postures or work positions that are held for 

a period of time  

Blood supply reduced to muscles muscle fatigue
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Static or Fixed Postures & MSDs

Examples:

� Prolonged standing or sitting

� Standing in location to operate machinery 

due to foot control or sitting at a computer 

workstation all day 
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Definition:

Amount of physical exertion or muscular 

effort expended when performing a task or 

activity such as lifting, pushing, pulling, 

carrying or gripping tools or equipment

The greater the force exerted and/or sustained 
over time accelerates muscle fatigue and 
increases risk of injury

Force and MSDs
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Force and MSDs

The amount of force exerted is influenced by the:
� Weight, shape and coupling of equipment

� Body posture used

� Number of repetitions performed 

� Duration or length of time that task is performed

Examples:

� Pushing a load with poorly maintained casters or load

� shifts suddenly or unexpectedly

� Lifting a box with no hand holds with fingertips
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Fatigue

Discomfort

Pain

Injury

Disability

Continued 
Exposure to 

Risk 
Factors

Time

The Cumulative Effect
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Getting Started
� Identify problem jobs 

� Accident & incident history on the job 

� Hazard or symptom reporting by co-workers

� High turnover

� Few women or older workers

� Production bottlenecks 

� Frequent overtime worked
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Define the Job Demands
�Observe the people performing the task and ask 

good question about it, respectfully and sincerely

�Sometimes how you ask a question is as or more 

important than what you ask

�Establish the production requirements & 

expectations

�Ask about comfort and ability to perform the job

�Ask about ways to improve the job, equipment or 

organization of the job
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Hazard Mapping

Water cooler
heavy bottles

Cases of 
copy paper 
on floor

Cart – missing!

Heavy boxes on top shelf

Boxes in 
the way
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Hazard Assessment 
Use checklists or tools – Washington Ergonomics

Group put together user-friendly  tools

� Caution Zone Checklist

� Lifting Calculator

Computer Workstation Assessment:

� OR-OSHA computer workstation guidelines

39 40

State of Washington lift 

calculator

You should have training 

in analyzing lifting tasks 

and how to use this tool to 

effectively use it   

Every tool has limitations 

and some use additional 

factors- some formulas 

have lower limits  

41 42
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Analytical Tools
RULA -Rapid Upper Limb Assessment

REBA- Rapid Entire Body Assessment

Liberty Mutual Manual Material Handling Tables

Rodgers Muscle Fatigue Assessment

Utah Back Compressive Force

Shoulder Force formula

NIOSH Lifting Equation

Hand-arm Vibration

Push-pull formula- Liberty Mutual

Work Safe BC Guidelines

Ohio Lift Formula

44

For Each Risk Factor Ask Why Until a 

Dead End is Reached

Important to determine the hazard before problem-

solving

Important to determine why before problem-solving

Important to get feedback from several workers 

because people can vary how they accomplish the job
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Choose Solution

45

Goal is to find the solution that will substantially reduce 

the problem and be within affordable cost guidelines for 

the plant or organization

The simpler and more effective interventions can be 

found by finding the root causes for the risk factors 

instead of looking for a piece of equipment that will 

address each risk factor
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Solutions to Prevent MSD’s

First Choice (or Method):  Engineering Controls 

Eliminate or reduce primary risk factors:

� Use a conveyor or lift truck to lift and transfer

�Change height, reach or orientation of work

�Use fixtures /clamps to hold materials

�Suspend tools 

�Reduce the weight of objects handled

�Provide better grips with handles
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Solutions to Prevent MSD’s

Second Choice:  Work Practice Controls

Reduce employee exposure to primary risk factors by using best 

work methods:

�Plan work organization

�Eliminate unnecessary movements

�Use adjustments on equipment
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Develop Strategies for Root 

Causes/Develop Solutions

Root Cause- Design of Equipment

Strategy- Reduce reach distance 

Solution- Bring material closer to point of operation
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Optimal Work Height & Reach 

Envelopes

Best

Good

Fair

Poor

Fair

Poor

Best

Fair

Poor

Primary

Secondary
50

Solutions to Prevent MSD’s
Engineering 

+ 

Work Practice

+

Administrative 

Controls 

= 

Reduce the Risk of Injury 

Remember - back belts are ineffective in 

preventing back injuries
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Roadblocks to Problem-Solving

�Deciding what the solution is before going through the 

process

�Assumptions and inadequate information

�Inadequate buy-in from top management

�Inadequate buy-in from workers

�Mechanizing and job elimination- people are afraid their 

job will be eliminated so sometimes they won’t give good 

information
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When to ask for help

�When you are beginning to focus on ergonomics

�Redesign of a work area

�Shifting from reactive to proactive ergonomics 

program

�You’ve tried fixes and they aren’t working
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Hot Topics

Back Belts- NIOSH Research results

Balls as Chairs- They aren’t
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Resources
www.lni.wa.gov/Safety/Topics/ReduceHazards/ErgoBank/

default.asp

www.cornell.edu/ErgoProjects

www.orosha.org

www.office-ergo.com

www.ag-ergo.ucdavis.edu

www.osha.gov

www.niosh.gov

www.worksafebc.com
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Credits for training material

� Oregon Nurses Association- Lynda Enos

� Washington State Dept. of Labor & 

Industries Ergonomics Group

� Labor Education Research Center

� NIOSH

� Federal OSHA

� WorkSafe BC
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Thank you

Annette Blake-Swindler

Ergonomic Consultant

OR-OSHA Consultative Services Section

541-687-7368

annette.m.blake-swindler@state.or.us


