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• Often occur when the physical 
demands of work cause wear and 
tear.

They are cumulative (occur over time and not a 
result of a single incident):

Work-related Musculoskeletal Disorders

tear.
• Involve soft tissues such as 
muscles, tendons, ligaments, joints, 
nerves, blood vessels.
• Older workers or those performing 
a job for an extended period of time 
are more at risk.



WMSD Risk Factors
(2004 NIOSH Study)

� Prolonged, awkward postures/positions.
� Forceful exertions (frequent heavy lifting).
� Forceful Gripping.
� Highly repetitive motions.� Highly repetitive motions.
� Jolting/jarring.
� Vibration exposure.
� Contact Stress (impacts).

�The first step is to identify activities involving 
high levels of these risk factors, or a 
combination of these factors.



Risks and Activities
� Standing or sitting in the same position for long periods:
� Mobile or stationary equipment operators.
� Mechanics and welders standing on a concrete floor continuously.

� Awkward or confined positions for extended periods.
� Welders

� Constant twisting, bending, or reaching:
� Mobile equipment operators frequently looking to the rear.� Mobile equipment operators frequently looking to the rear.
� Plant operators monitoring material flow or accessing controls.
� Lifting, carrying, and stacking materials (this would include forceful 

exertion).
� Continued gripping of tools, controls, etc.
� Excavator operators gripping joysticks.
� Welders gripping the electrode holder.

� Constant motion or use of specific body parts; arms, hands, or fingers.
� Welders 

� Repeated bouncing, jarring, or vibration.
� Mobile equipment operators.



Body Parts Most At Risk
(2004 NIOSH Study)

� Shoulders.
� Upper back.
� Neck.
� Knees.
� Others not shown in the study:
� Wrist.
� Hand.
� Fingers.
� Lower back.



Factors Associated With Back Disorders

• Reaching while lifting 
• Twisting while lifting 
• Bending while lifting
• Poor posture -- how one sits or stands

Back disorders result from exceeding the capability of the muscles, 
tendons, or discs. Or, the cumulative effect of several contributors:

• Poor posture -- how one sits or stands
• Staying in one position for too long
• Bad body mechanics -- how one lifts, pushes, pulls, or carries objects
• Poor physical condition -- losing the strength and endurance to perform physical 

tasks without strain
• Poor design of job or work station
• Repetitive lifting of awkward items or equipment
• Heavy lifting 
• Fatigue



Proper Lifting

• Test the weight
• Plan your route
Then:
• Take a wide stance
• Bend your knees

Correct Incorrect
First:

• Bend your knees
• Get close
• Get the best hold
• Stable position
• Tighten the stomach
• Use your legs
• Keep back straight
• Lift smoothly

Avoid or Minimize:
• Bending and twisting
• Reaching out with the weight



Reaching Overhead

• Wide, sturdy base of 
support.

• Safe platform or step 
stool.

not

stool.
• Avoid lifting above 

shoulder height.
• Heaviest items 

should be stored at 
waist height.



Back Support Belts
�While they can be 

helpful, avoid:
� Lifting more than you 

normally would. This puts 
you at greater risk for you at greater risk for 
other injuries such as 
hernias, pulls and strains.
� Prolonged use will 

actually weaken your 
back muscles making 
injury more likely. Bad 
ergonomics!!



WMSD Hazards For Welders
Welding also includes musculoskeletal disorders (WMSD) hazards 
such as:
awkward body postures, 

lifting heavy equipment or materials, 

static postures for prolonged periods, static postures for prolonged periods, 

awkward postures of the wrist, hand, etc.



Washington State Injury Results 1994-2004
Welders & Cutters

Other
15%

Ears
11%

Back/Neck/
Shoulder

28%

By Body Part

The back, neck and 
shoulder together with the 
arm and hand regions 

Hand / Arm 
26%

Foot/
Leg

20%

arm and hand regions 
make up more than one 
half of the injuries among 
welders.

Preventive efforts should 
therefore focus on those 
body parts among welders 
at your workplace.

Welding is a strenuous occupation involving 
work in awkward postures and handling heavy 

equipment, usually with a high degree of 
sustained stress to arm and shoulders.



Common Disorders Among Welders

�Back injuries
�Shoulder pain/loss of range of motion
�Tendinitis/Bursitis

�Back injuries
�Shoulder pain/loss of range of motion
�Tendinitis/Bursitis�Tendinitis/Bursitis
�Reduced muscle strength
�Carpal tunnel syndrome
�White finger
�Knee joint diseases

�Tendinitis/Bursitis
�Reduced muscle strength
�Carpal tunnel syndrome
�White finger
�Knee joint diseases



NIOSH Study - 2004
� Two underground and two surface mines were selected.
� Supervisors were given questionnaires and interviewed to 

identify jobs/activities in their areas that they thought 
contained the most risk factors.
� Employees were given questionnaires and then � Employees were given questionnaires and then 

interviewed to identify activities with the most risk factors 
and body parts most effected. Two key questions asked in 
the interviews:
� What are the most physically demanding aspects of this job?
� What improvements would you like to see for this job?

� Results indentified the jobs and body parts most effected 
and recommendations were made for improvements.







Results/Recommendations





Results From A Mining Company Study
(2005 with NIOSH)

� Problems identified:
� Loader operator twisting neck and back to check behind the 

loader.
� Crusher operator twisting and standing to monitor operation and 

reach controls.reach controls.
� Mechanic continually standing on a concrete floor.

� Actions taken:
� Mirrors added to loader cab reducing the need to twist and look 

behind.
� Crusher operator seat placed on a raised platform to increase 

visibility. Controls were moved for easier accessibility.
� Anti-fatigue mats were placed in key areas of the shop. Different 

types of shoe insoles were experimented with.



Mining Company Report Card

Similar to those used in the NIOSH study, given to all employees.



The Ergonomics Cycle

The ergonomics cycle 
provides an organized 
way to start your 

Employee
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Management 
Support

way to start your 
ergonomics 
improvement effort.

Evaluate
progress
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Identification

Solution
Implementation

Address 
Injuries

Training 



It Does Not Have To Be Time 
Consuming Or Expensive

� In many cases, changes in procedures/habits can be very 
effective:
� Change positions frequently if possible, move around as often as 

possible. Stretch!
� Better posture, sitting or standing. When standing, shift weight � Better posture, sitting or standing. When standing, shift weight 

from one leg to the other.
� Training or re-training in recommended procedures. Evaluate 

tasks and procedures for improvements.
� Minor changes in tools and equipment or work station design 

can cure the problem:
� Installing mirrors or changing seat positions.
� Moving or improving controls.
� Installing foot rests or rails.
� Shoes, gloves or other PPE changes.


