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I. INTRODUCTION 
 
 
 

A. MISSION STATEMENT 
 

We are a healthcare company committed to quality, efficiency and exceptional 
patient care. 

 

 
B. VISION 

 
To develop the best teams of healthcare professionals driven to advance patient 
care through leadership, innovation, and teamwork.  

 

 
C. VALUES 

 
TeamHealth is a physician-led, patient-focused organization whose success 
stems from dedication to innovation, teamwork, and integrity. 
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D.  INFORMATION REGARDING ERGONOMICS     
 
The Ergonomics Manual addresses information concerning office ergonomic risk factors that 
could lead to cumulative trauma disorders. (CTDs)   Work-related musculoskeletal disorders 
(MSDs) result when there is a mismatch between the physical capacity of workers and the 
demands of the job.  Each year thousands of workers report work-related MSDs such as 
tendonitis, epicondylitis, carpal tunnel syndrome, and back injuries.  Since 1999, approximately 
30% of TeamHealth’s workers compensation claims have been due to repeated trauma and 
carpal tunnel syndrome. Many of these are caused or aggravated by work related stressors such 
as lifting, reaching, pulling, pushing, and bending.  The majority of ergonomic problems can be 
satisfactorily addressed by low-cost interventions utilizing in-house resources.   
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II.  WHAT IS ERGONOMICS 

 
Ergonomics is defined as “the body of knowledge about human abilities, human limitations and 
human characteristics that are relevant to design.  Ergonomic design is the application of this 
body of knowledge to the design of tools, machines, systems, tasks, jobs, and environments for 
safe, comfortable and effective human use.” 
 
A.  HISTORY OF ERGONOMICS 
 
The association between occupations and musculoskeletal injuries was documented centuries 
ago.  In the early 1900’s, the production of industry was still largely dependent on human 
power/motion and ergonomic concepts were developing to improve worker productivity.  Scientific 
Management, a method that improved worker efficiency by improving the job process, became 
popular.  Design concepts of fitting the machine to the worker and logical/understandable control 
buttons evolved.  After World War II, the focus of concern expanded to include worker safety as 
well as productivity.  Research began in the following areas: 
 

·  Muscle force required to perform manual tasks 
·  Compressive low back disk force when lifting 
·  Cardiovascular response when performing heavy labor 
·  Perceived maximum load that can be carried, pushed or pulled 

 
Areas involving human behavior and attributes has become know as cognitive ergonomics or 
human factors while the area involving physical aspects became know as industrial ergonomics. 
 
B.  GOALS  
 
The goal of having an ergonomic plan is to provide a framework within which employees and 
employers can work together to; identify jobs that are causing problems, develop solutions and 
modifications to reduce the risk of the job, and monitor changes to ensure that they are effective.  
By following this plan, the following points should result: 
 

·  Occupational injury and illness reduction 
·  Worker’s compensation costs containment 
·  Productivity improvement 
·  Work quality improvement 
·  Absenteeism reduction 
 

In order to achieve these goals you should: 
 

·  Evaluate and control work site risk factors 
·  Identify and quantify the existing work site risk conditions 
·  Recommend engineer and administrative controls to reduce the identified risk conditions 
·  Educate management and workers to risk conditions 
 

This has been described as the activities of  “fitting the task to the person.” 
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III.  RISK FACTORS AND THE WORKPLACE 
 
The workplace is described as the interaction between the following parameters: 
 

1. A worker with size, strength, range of motion, intellect, education, expectations, and other 
physical/mental capacities. 

 
2. An environment comprised of parts, tools, furniture, control/display panels and other 

physical objects. 
 

3. An environment created by climate, lighting, noise, and other atmospheric qualities. 
 
The interaction of this determines the manner by which a task is performed and the physical 
demands of the task.  As the physical demands of a task increase, the risk of injury increases.   
Several approaches are used to identify the existence of ergonomic risks.  They generally involve 
two steps: 
 

1. Identify the existence of ergonomic risks 
 
2. Quantify the degree of ergonomic risk 

 
 
Once the presence of risk factors is established, the degree of risk associated with those factors 
is evaluated.  More than 100 different injuries can result from repetitive motions that produce 
wear and tear on the body.  Back pain, wrist tendonitis and carpal tunnel syndrome may all stem 
from work-related overuse.   Specific risk factors associated with WMSDs include repetitive 
motion, heavy lifting, forceful exertion, contact stress, awkward posture and rapid hand and wrist 
movement. 
 
 
A.  REPETITIVE WORK 
 
Repetitive hand/arm motions can inflame tendons and nerves and cause muscle fatigue.  When 
repeated motions are combined with force or awkward hand/arm postures, exposure to cumulative 
trauma is increased.  There are many ways to reduce the stress associated with repeated motions: 
reduce the required force and minimize static loading forces; diversify the required motions; design 
tasks to avoid extreme range of motion positions; avoid pressure on soft tissues; control for 
vibration; make any workstation or equipment modifications that foster "neutral" or non-stressful 
hand positions; provide additional rest breaks; or rotate workers to job tasks that require the use of 
different muscle groups.  In the past, legislation recommended that workers who use a COMPUTER 
four or more hours a day rotate to a total of 15 minutes non-COMPUTER work every 2 hours.  
Upper extremity muscle strengthening and flexibility exercises can also be beneficial. 
 
 
Primary Concerns : 
 

1. Reduce potential stress to the wrist by properly al igning the keyboard in relation to 
the worker :  When the employee keys information, the wrist is potentially stressed.  This 
stress is created from typing in awkward postures for prolonged periods.  To reduce this 
stress, the wrist should be in neutral postures.  To achieve this goal, consider: 
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  Short-Term Options 
 

a. Moving the keyboard to the front edge, or slightly back from the edge, of 
the work surface (to allow for a wrist rest). 

 
b. Raising or lowering the chair so the forearms are parallel to the floor and 

the eyes are level with the monitor. 
 

c. Raising or lowering the keyboard tray so the forearms are parallel to the 
floor. 

 
d. Retracting the “legs” on the back of the keyboard, so that it is flat. 

 
e. Reducing the upward tilt of the keyboard tray to reduce wrist flexion. 

 
f. Training employees how to properly adjust the keyboard tray.  Elbows 

should be at 90o angles and the forearms parallel to the floor so a 
straight line is created from the base of the elbow to the palm of the 
hand. 

 
g. Provide wrist rests for keyboard use to improve support of the wrist and 

reduce awkward (bent) postures during keying activities. 
 
  Long-Term Options 
 

h. Providing height adjustable and tilt adjustable keyboard trays.  If an 
adjustable keyboard tray is already installed, train the employee on how 
to use it properly.  If a mouse is used, the trays should include a mouse 
pad or mouse pad attachment. 

 
i. Replace conventional keyboard with alternative split-key board device.  A 

range of alternative keyboards is commercially available at office supply, 
computer, and department stores. 

 
B.  STATIC BODY POSITIONS  
 
Muscles held in one position (static) can fatigue easily.  Blood flow to, and metabolic waste removal 
from, the area is impaired.  This causes muscles to fatigue quickly and become injury prone. 
 
 • When sitting at a keyboard for prolonged periods, workers should be encouraged 

to take periodic work breaks.  This may include work activities, such as getting up 
to file and copy documents. 

 
 • Workers should be instructed in stretching exercises to increase blood flow to and 

from statically positioned muscles. 
 
 • Encourage workers to change position at the workstation.  For example, adjust 

chair backrest slightly forward or back to change position. 
 

2. Reduce potential stress to the back, neck and shoul ders by properly positioning 
the monitor :  When the employee views the monitor, the back, neck and shoulders are 
potentially stressed.  This stress is created from tilting the neck upward/downward or 
turning to one side, in order to view the monitor. To reduce this stress, the neck should 
be level in a neutral posture. To achieve this goal, consider: 
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  Short-Term Options 
 

a. Lowering the monitor by removing the CPU (central processing unit) from 
underneath it. Since a CPU (also known as the “hard drive”) can raise 
monitors up by 7 inches, removing it from underneath the monitor can 
make a significant difference. 

 
b. Raising the monitor by placing reams of paper or telephone books under 

it for a temporary fix. 
 

c. Repositioning the monitor in-line with the keyboard. 
 

d. Repositioning the monitor within 19-24 inches of the operator. 
 
  Long-Term Option 
 

e. Adding monitor risers (1” increments) to elevate the monitor to the 
desired height. 

 
3. Reduce potential stress to the back from awkward si tting postures :  When the 

employee sits for prolonged periods, the back is potentially stressed.  This stress is 
created from sitting in static awkward postures, which reduces blood circulation 
throughout the musculoskeletal system and can also result in lactic acid pooling. To 
reduce this stress, the chair should be adjusted to allow comfortable, neutral sitting 
postures. To achieve this goal, consider: 

 
  Short-Term Options 
 

a. The chair should be properly adjusted so it provides adequate support 
for the back and lower extremities.  The chair height should be adjusted 
so that the legs are parallel with the floor and the feet are flat on the 
floor.  A footrest may be needed, if the feet are unsupported when the 
chair adjustment is used to properly align the hands and wrists with the 
keyboard.  The backrest should be adjusted so it provides support for the 
lower back and allows space between the back of the knee and the edge 
of the seat pan. The seat pan should be tilted slightly upward (4 to 6 
degrees). 

 
b. Instruct employees on how to properly adjust their chairs. Also, 

encourage employees to use the backrest to support the lower back. 
 

c. Provide lumbar pillows for employees whose lower backs are 
unsupported. 

 
d. Placing a footrest under the feet if they do not rest flat on the floor once 

the chair is at the proper height.  A footrest can also be used to reduce 
contact stress between the front edge of the seat pan and the back of the 
knee (popliteal region). 

 
  Long-Term Option 
 

e. Replacing the existing chairs with ones that have many adjustable 
features enabling workers to sit comfortably.  The Ergonomics Chair 
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Checklist included in the Addendum can be used to select the 
appropriate chair.   

 
Backrests and seat pans should be fitted to those employees who are 
either smaller or larger than average (in stature).  A properly sized seat 
pan will reduce the potential for injury to the back and/or legs from 
improper support. 

 
4. Reduce potential stress to the back, wrist and shou lder by adjusting the mouse 

position :  When the mouse is used, the back, wrist and shoulder are potentially stressed.  
This stress is created from extending or flexing the wrist and/or reaching outward to use 
the mouse; this results in awkward wrist, arm and shoulder postures.  Also, resting the 
wrist on the workstation edge causes contact stress to the wrist.  To reduce this stress, 
the wrist and shoulder should be in neutral postures. To achieve this goal, consider: 

 
  Short-Term Options 
 

a. Moving the mouse closer to the front of the workstation to reduce the 
outward reaching. 

 
b. Provide a 10-key cover bridge to reduce reaches while using the mouse. 
 
c. Providing a mouse wrist rest to allow the wrist to be straight and flat.  

Some workers extend their wrists when using a conventional mouse.  By 
elevating the wrist, the awkward wrist posture may be reduced.  

 
d. Reduce contact stress with the addition of edge covers. 

 
   

Long-Term Options 
 

e. Replacing conventional mice with alternative mousing devices.  A range 
of alternative mice, including track balls and touch pads, are 
commercially available at office supply and discount department stores. 

 
f. Installing mouse pad attachments to keyboard trays or replacing the 

existing trays with ones that have mouse pads.  The attachment can 
further reduce outward reaching.  

 
 
Secondary Concerns 
 
 Reduce the potential for shoulder and back stress b y providing adequate 

leg and knee clearance under the desk : Items stored under the workstation 
may encroach on the employee’s leg and knee clearance.  This may cause the 
employee to sit back away from the work surface, stressing the shoulders and 
back.  To reduce this stress, consider: 
 
Short-Term Option 
 

a. Provide leg and knee clearance of at least 15 inches of depth under the work 
surface, so the employee can sit close to the work surface, while maintaining 
neutral leg postures. 
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Reduce the potential for cumulative trauma disorder s (CTDs) by developing 
a stretching exercise program :  The effects of prolonged sitting while operating 
a computer potentially stresses multiple body parts.  To resolve this stress, a 
stretching exercise program should be implemented.  Many employees set aside 
a few moments, 2-3 times daily for stretching exercises.   
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IV.  STRETCHES FOR THE COMPUTER OPERATOR   
 
Stretches, performed daily, may assist in alleviating fatigued muscle groups, from activities that 
have shortened or tensed body structures.  Stretches can help improve flexibility and circulation 
as well as reduce muscle fatigue.  Overall these may also help to reduce the risk of developing a 
Cumulative Trauma Disorder (CTD). 
 
A.  HOW TO PERFORM STRETCHES 
 

1) The following stretches are important for the general health of the body.  With any type of 
problem or injury, however, a health care provider for that individual should then 
specifically design stretches. 

 
2) Stretching exercises should be performed slowly and gently.  Bouncing movements are 

not beneficial since they may over-stretch and stress the various muscles and tendons. 
 

3) Repetitions should be increased gradually, as comfortably as the body can adapt.  
Performing fewer repetitions properly is more beneficial than performing numerous 
repetitions incorrectly. 

 
4) Increasing the amount of motion used when performing stretches should also occur 

gradually.  For example, if leaning backwards past a certain range causes discomfort or 
pain, then you should lean back only to the point of comfort.  In time, and consistent with 
performing stretches, this range can be increased comfortably. 

 
5) Any exercise that causes severe discomfort should be stopped.  If severe discomfort 

persists beyond 1-2 days, a physician should be seen. 
 

There are basically two types of muscle discomfort: 
 

·  Acute muscle soreness: 
 

a. Which appears during activity and disappears afterward. 
 

b. Is related to isometric activity (physical exertion against a non-moving object; 
muscle length is constant). 

 
c. Is caused by increased waste products in the system. 

 
6) When performing the exercises, start with holding each to a count of 3, and then 

gradually increase the time. 
 

7) Keep the chin level throughout the exercises.  Don’t tilt the chin upward or downward as 
this prevents the spine from assuming it’s natural position. 
 

8) Breathe naturally during the stretches!  Holding your breath during exertion may cause 
you to actually tighten the body and strain the cardiovascular system.  Reduced blood 
flow occurs to the heart and brain, possibly resulting in dizziness and fainting.  While this 
may be more critical during strengthening exercise the same principle should be applied 
for stretches. 
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B.  WHEN TO PERFORM STRETCHES 
 
Stretches should be performed prior to the start of the workday to prepare the muscle groups for 
the task(s).  This routine is similar to the way athletes stretch before their event.  Workers should 
also stretch after lunch and before returning to work as well.  These stretches can be performed 
intermittently throughout the day as needed, minimally once in the morning and once again in the 
afternoon.  In order for the stretches to be effective, they should be done on a daily basis.  One 
key to a successful stretch program is regularity. 
 
Performing stretches throughout the day can provide many benefits for the computer user.  Not 
only does this help to relax tired muscles from the task, but also it can provide a mental break as 
well during the day.  While these stretches are designed for the general healthy worker, caution 
should be given when performing stretches.  Do not go beyond the capabilities, especially if this 
results in discomfort or pain. 
 
C.  SAMPLE STRETCHES 
 

1. Lumbar Extension  - Place the hands over the low back curve.  Lean back to a 
comfortable position.  Do not tilt the head. 

 
2. Shoulders Back  - Rest arms at the sides and pull shoulders backward.  Keep neck 

relaxed. 
 

3. Shoulder Shrugs  - Place both arms at the sides and raise the shoulders toward the 
ears, keeping the neck relaxed. 

 
4. Finger Stretches  - Place the hands down at your sides keeping the wrists straight.  Curl 

the fingertips to the base of the fingers, bending only the joints of the fingers.  Straighten 
the hands and relax. 

 
5. Neck Glides  - Glide the neck forward and hold.  Then glide the neck backward and hold, 

keep the chin level. 
 

6. Eye Relaxation  - Using the index and middle fingers, lightly massage the eye area in a 
clockwise and then counterclockwise position. 

 
7. Ankle/Leg Relaxes  - While sitting, lift and rotate the ankles slowly in one direction.  Then 

in the opposite direction.  Point the toes downward as far as possible and hold.  Then 
point the toes upward and hold. 

 
8. Deep Breathing  - Close your eyes, inhale, and hold.  Tighten your whole body.  Slowly 

exhale and relax body. 
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V.  WORKER POSITION 
 
Suggestions for proper positioning of the worker at the workstation include: 
 
 • Forearms should be parallel to the floor and wrists should be fairly straight when 

positioned at the keyboard.  The upper arms should rest at the worker's sides. 
 
 • Thighs should be parallel to the floor and feet should be flat on the floor (note, a 

footrest may be needed if the feet do not reach the floor). 
 
 • The top of the COMPUTER screen (or the portion being viewed) should be set at 

approximately eye level to allow the viewing angle to fall between 0-60 degrees. 
 
 • An adjustable height copyholder should be provided to allow the worker to position 

the copyholder next to and at the same height as the COMPUTER screen. 
 
The following pages illustrated advisors that describe various control strategies for common 
operations found within our industry. 
 
 
A.  COMPUTER WORKSTATIONS  
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A substantial number of computer-related injuries can be prevented with proper knowledge and 
training, but many workers are unaware of the ergonomic risk factors they face while performing 
their jobs. For example, the fingers of a typist may exert up to 25 tons of force each day! 

 
B.  CHAIR AND FOOTRESTS  
 

The body benefits from proper chair support.  The use of improper chairs can create awkward and 
constrained seated postures.  Muscles fatigue more quickly when they are not properly supported, 
and blood circulation can be reduced.  Worker discomfort, because of inadequate chair support, 
has been associated with reduced worker productivity.  To reduce stress, the body's weight should 
be evenly supported and distributed over large body areas, e.g., the buttocks and thighs.  There 
should be space between the rounded front edge of the seat pan and the back of the worker's 
knee/lower leg.  The chair backrest should provide support to the lower back or lumbar spine.  This 
helps maintain the normal "S-shaped" spinal curve while sitting.  There should also be a 2-inch 
clearance between the thighs and the bottom table edge.  Knees should be unobstructed by 
workstation supports or guard panels.  Chairs with easily adjustable features (seat and backrest 
heights, seat pan tilt and angle) are recommended to promote good working postures and to adjust 
to individual needs.  Thighs should be parallel to the floor.  Footrests should be appropriately used 
to augment the seating postures of shorter workers. 
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Workstation - Chair   

 

Seat Position  

Potential Hazard:  

·  Improper size, shape, or choice of materials for the seatpan and backrest may result in 
uneven weight distribution, contact stress, and decreased circulation to the extremities and 
awkward posture.  

Possible Solutions:  

·  The seat and backrest of the 
chair should support a 
comfortable posture that allows 
frequent changing of the 
seating position (Fig. 1). 

 
Fig. 1  
Adjustable chair and backrest.  
Seatpan with a rounded,  
"waterfall" edge.  

·  The seatpan should accommodate the specific employee (not too big/small). It should be 
padded and have a rounded, "waterfall" edge (Fig. 1). This will reduce contact stress to 
the back of the legs. 

·  The angle of the seatpan is also important. A seatpan with an adjustable tilt ensures the 
worker is able to maintain proper support in different positions.  
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C.  WORKING HEIGHTS  
 
Improper working heights at standing or sitting workstations can cause stress to muscles and joints 
of the back, shoulders, and hands.  A workstation that is too high can cause stress as the worker 
elevates the arms to bring the hands into contact with the work surface.  A workstation that is too 
low can cause the worker to bend forward and hold the back or neck in a static position. 
 

Chair Height  

Potential Hazard:  

·  Improper chair height.  

Possible Solutions:  

·  Chairs should be height adjustable, especially in work areas where they are shared by a 
number of employees.  

·  The chair height is correct when the entire sole of the foot 
can rest on the floor or a footrest (Fig. 2), and the back of 
the knee is slightly higher than the seat of the chair  
(Fig. 3). This position allows blood to circulate freely in 
the legs and feet.  

 
Fig. 3 Knee slightly higher 
than the seat of the chair.   

 
Fig. 2 Footrest. 
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Armrest  

Potential Hazard:  

·  Armrests that are too high or too low can produce awkward postures, create contact stress 
to the elbow, provide inadequate support, and may prevent the operator from moving close 
enough to the workstation.  

Possible Solutions:  

·  Adjustable armrests (Fig. 4) can be lowered to fit under work 
surfaces. This allows the user to work from a comfortable 
distance. 

·  The armrests should support both forearms while the 
employee performs tasks and should not interfere with 
movement.  

 
Fig. 4 
Office chair with 
adjustable armrests.  
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VI.  TYPES OF REACHES 
 
A.  DOWNWARD REACH  
 
Excessive or repeated reaching below knee level or to distances less than 15 inches from the floor 
stresses the back.  This can result in sprained or strained back muscles, spasms, micro-fractures, 
or herniation of the discs.  To reduce back stress, forward bending of the torso on an occasional 
basis should be limited to less than 45°.  The weight and size of the object being lifted may further 
reduce the acceptable amount of trunk bending.  Correct body mechanics (bending the legs and not 
the back) should be practiced when filing in lower file drawers. 
 
 
B.  OUTWARD REACH 
 
Extended and repeated outward reaches greater than 18 inches from the body or beyond 160° 
outward arc can stress the shoulder area and muscles of the upper arm. Cumulative trauma 
disorders associated with repeated outward reaching include rotator cuff or bicep tendinitis or 
bursitis.  To reduce stress, the primary working area should be within 6-14 in front of the work 
surface.  Maximum outward reaches should be limited to an occasional 15-18 inches in front of the 
workstation.  This recommended distance might be further reduced by extenuating factors such as 
the weight and size of the object being handled, and by specific task demands.  *Eastman Kodak 
Company, Belmont, California: Lifetime Learning Publications, “Ergonomic Design for People at 
Work", Volume 1, 1983. 
 
 
C.  UPWARD REACH 
 
Repeated and/or excessive lifting and reaching of the hands above shoulder level can irritate, 
fatigue, and stress muscles, tendons, and nerves in the shoulder area.  Occasional upward reaches 
should be limited to no higher than 20 inches above the work surface; frequent upward reaches 
should be no higher than 10 inches.  These recommended distances may be further reduced as 
weight and size of object being handled is increased. 
 
 

VII.  WORKSTATION – KEYBOARD AND MOUSE  
 
 
The proper position of the keyboard and mouse is 
essential in creating a comfortable workstation. 
Consideration of the following factors can help 
prevent musculoskeletal disorders such as carpal 
tunnel syndrome and tendonitis:  

·  Height and Orientation  

·  Placement  

·  Design and Use  
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Height and Orientation  

Potential Hazard:  

·  Improper height and angle of the keyboard, mouse, or working surface can cause 
employees to bend their wrists or lift their arms for extended periods.  

Possible Solutions:  

·  The work surface may need to be 
raised or lowered to keep the 
operator's arms in a comfortable 
position. This can be achieved by 
installing an adjustable keyboard 
extender or tray (Fig. 1), by 
providing an adjustable 
table/working surface, or by raising 
the chair and providing a footrest if 
needed.  

 
Fig. 1 Keyboard tray.  

·  Adjust the keyboard and/or chair height so the employee's elbows can hang comfortably at 
the side of the body, the shoulders are relaxed and the wrist is not bent up or down or to 
either side during keyboard use (Fig. 1). 

·  The angle of the keyboard should also be considered when determining the preferred 
height. The preferred working position for most keyboard operators is with the forearms 
parallel to the floor and elbows at the sides; this allows the hands to move easily over the 
keyboard.  

 
 
 
 

 

Potential Hazard:  

·  A keyboard or mouse that is not directly in front of or close to the body (Fig. 2) forces the 
employee to repeatedly reach during use. 

  
Fig. 2 Mouse placed too far 
from the body.   

 
Fig. 3 Mouse placed 
close to the body.  
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Possible Solutions:  

·  Make sure the keyboard is placed directly in front of the user. 

·  The mouse should be positioned at the operator's side with his or her arm close to the 
body (Fig. 3). A straight line should be maintained between the hand and the forearm. 
The upper arm should not be elevated or extended while using the mouse. The employee 
should not have to reach to use the mouse.  

 

·  Consider using a mouse platform that 
rotates above the keyboard while 
maintaining about the same plane. 
This design (Fig. 4) allows the mouse 
to be used above the 10-key pad, 
which gives the user a better wrist 
angle and reduces reach.  

 
 
 
 
 
 
 

 
Fig. 4 
Rotating mouse platform. 

 

 

 

 

 

Design and Use  

Potential Hazard:  

·  Bending wrists sideways (Fig. 1) or up 
and down (Fig. 2) while keying.  

  

 
Fig. 2 Bending the wrist upward.  

 

 

 
Fig. 1 Hazardous side 
bending of the wrist.  

Possible Solutions:  

·  Reduce bending of the wrists by moving the entire arm. 



 

 21 

·  Do not use the feet provided on the back of most keyboards if this causes wrists to bend  

·  upward (Fig. 2). If the operator sits lower in relation to the keyboard, the keyboard feet may 
be used to maintain a neutral wrist (Fig. 3).  

 
Fig. 3 Straight wrists with a rest. 
 

·  Wrists should be extended straight, not 
bent up or down. A mouse pad or wrist 
rest can be used to help maintain straight 
wrists. Wrist/palm rests (Fig. 3) should not 
be used while keying, but to rest the 
wrists between periods of keying. 

·  Consider using alternative pointing 
devices such as trackballs (Fig. 4), or 
touch pads. Alternative keyboards (Fig. 
5,6) may also be helpful in allowing the 
worker to maintain a neutral wrist 
position.  

 
Fig. 4 Trackball.  

 

 
Fig. 5  

 
Fig. 6  
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VIII.  WORKSTATION -  MONITOR AND DOCUMENT 
 
Monitor and document placement is important in creating a comfortable workstation. Consider the 
following items in order to reduce awkward head and neck postures, fatigue and/or headaches:  

·  Display  

·  Source Document Position  

The monitor and document are related to the placement of the keyboard, mouse, and properly 
adjusted chair. 
 

Display  

Potential Hazard:  

·  A display screen that is too 
high, too low, or placed to the 
side of the user (Fig. 1), may, 
over time, cause awkward 
postures and increased stress 
on the muscles of the neck, 
shoulders, and upper back.  

 
Fig. 1 
Display screen too low.  

Possible Solutions:  

·  Keep monitor directly in front 
of the user. 

·  The topmost line of the 
screen should not be higher 
than the user's eyes. 

·  Screens that swivel 
horizontally and tilt or elevate 
vertically enable the operator 
to select a comfortable 
viewing angle  
(Fig. 2). 

·  Generally, placing the monitor 
on top of the computer will 
raise it too high.  

 
Fig. 2 
Comfortable viewing angle.  

Potential Hazard:  

·  Tilting the head back to read through the bottom portion of bifocal lenses can stress the 



 

 23 

neck, back and shoulders.  

Possible Solution:  

·  Tilting of the head can be avoided by lowering the display or using single-lens glasses 
with a shorter focal length while viewing the monitor.  

Potential Hazard:  

·  Viewing distances that are too long or too short can cause stress and eye strain.  

Possible Solutions:  

·  The preferred viewing distance 
is 18 to 24 inches. If there is 
not enough table depth to 
accommodate this distance, 
install a keyboard extender or 
tray underneath the desk (Fig. 
3). 

·  The table depth should 
generally be at least 30 inches 
from the wall to properly 
accommodate monitors. 

·  Pull tables and desks away 
from the wall and dividers to 
provide more space for 
monitors.  

 
Fig. 3 
Preferred viewing distance.  

Potential Hazard:  

·  Viewing the monitor for long periods of time can cause eye fatigue and dryness.  

Possible Solutions:  

·  Rest eyes periodically by focusing on an object at least 20 feet away. 

·  Stop, look away, blink and/or stretch at regular intervals. 

·  Expand the employee's duties with other non-computer tasks such as filing, phone 
work, or customer interaction to provide periods of rest for the eyes. 
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Source Document Position  

Potential Hazard:  

·  Awkward posture or frequent movement of the head and neck to look from the monitor to a 
document.  

Possible Solution:  

·  The screen and document holder 
should be close enough together so 
the operator can look from one to the 
other without excessive movement of 
the head, neck or back (Fig. 4).  

 
Fig. 4 
Screen and document holder are close 
together and same distance from the eye.  

·  If writing needs to be performed, a 
document holder can be positioned 
directly beneath the monitor 
(Fig. 5). This provides a sturdy writing 
surface and prevents frequent 
movement of the head, neck or back.  

 
Fig. 5 
In-line document holder 
that allows for writing.   
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VIIII.  LIGHTING/GLARE 
 
Proper lighting is important for easing eyestrain and promoting viewing of the work item and/or 
persons within the work environment.  It can also prevent postural strain if a worker must repeatedly 
lean forward or assumes awkward positions because of either too much or too little light, or glare.  
Recommended lighting levels are available for different types of work tasks (ANSI/IE RP-7, 1983, 
American National Standards Practice for Industrial Lighting and the Illuminating Engineering 
Society Lighting Handbook, 1987).  Excessive direct lighting can cause glare on COMPUTER 
monitors.  Insufficient lighting can make source documents difficult to read.  Both can lead to 
eyestrain. 
 
 • For workers, who sit next to windows, instruct them to adjust the window 

treatments (blinds, shades) to limit light shining through. 
 
 • Provide anti-glare screens or hoods for the COMPUTER monitor. 
 
 • Reduce office lighting to approximately 20-50 foot-candles (200-500 lux) (ANSI 

recommendations) and provide task lighting for visually demanding tasks.  
Approximately 50-100 foot-candles (500-1000 lux) is generally recommended for 
task lighting. 

 
 • Position the COMPUTER screens at a 90° angle to windows with ceiling light 

fixtures to the sides of the screen. 
  
 • Adjust color/contrast of monitor to reduce glare. 
 
 • Use non-reflective colors of equal brightness on furniture/wall/ceiling surfaces. 
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X.  OFFICE SUPPLIES 
 
 
Below is a list of supplies that will correct most ergonomic problems that you may face in the 
office environment.  The key thing to remember is that is doesn’t need to be expensive to fix.  
Fixing the problem could be something as simple as using a telephone book as a monitor riser or 
repositioning the desktop for easier access to alleviate reaching. 
 
 
Anti-Glare Screens 
 
Back Brace Support 
 
Ergonomic Chair 
 
Ergonomic Keyboard 
 
Keyboard Drawers 
 
Keyboard Wrist Rests 
 
Mouse Pad with Wrist Rests 
 
Phone Headset  
 
Phone Shoulder Rest  
 
Steps 
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XI.  CONCLUSION 
 
Prevention and Control 
 
In general, solutions involve the following types of controls: 
 

1. Engineering controls include actions such as modifying the workstation, equipment 
design or changing tools. 

 
2. Administrative controls include altering work organization; this approach is usually less 

expensive.  Examples of administrative controls are worker rotation, more task variety, 
and increased rest breaks and if necessary protective equipment such as wrist rests. 

 
3. Work practice control involves training and encouraging a specific method of task 

performance to reduce worker exposure to risk.  Ex.  Proper lifting techniques 
 
The following pages are quick references with charts that identify risk factors, causes and 
solutions.   
 

The Wrist  

IDENTIFIED RISK FACTORS, CAUSES AND SOLUTIONS  

Risky Posture  Cause  Solution  
Prolonged or repetitive 
wrist extension (lifting up) 

Work surface too high 1) Lower work surface or  

2) Raise chair and use 
footrest 

Prolonged or repetitive 
wrist extension 

Keyboard/pointing device 
positioned too high on 
desk or tray 

1) Lower 
keyboard/pointing device  

2) Lower keyboard legs 

Prolonged or repetitive 
wrist extension 

Keyboard positioned at 
excessive positive tilt 
angle 

1) Lower feet on 
keyboard  

2) Reverse tilt keyboard 

3) Use wrist rest 

Prolonged wrist flexion 
(bending down) 

Poor arm positioning Position wrists in neutral 
position over keyboard 

Repetitive movement 
from side to side 
(ulnar/radial deviation) 

Resting wrist on table 
surface 

1) Use forearm wrist and 
hand as unit by moving at 
elbow  

2) Avoid resting wrist on 
wrist rest when keying 

Prolonged mechanical 
pressure 

Resting wrist on sharp 
edge of desk 

1) Avoid maintaining 
prolonged position  

2) Pad edge of desk 
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3) Use wrist rest 

 
 

The Hand  

IDENTIFIED RISK FACTORS, CAUSES AND SOLUTIONS  

Risky Posture  Cause  Solution  
Excessive force Hitting keyboard too hard 1) Reduce unnecessary 

force  

2) Use light touch keys 

Raising fingers too high 
over keys 

Excessively long 
fingernails 

Cut fingernails shorter 

Raising fingers too high 
over keys 

Poor awareness of proper 
keying technique 

Relax fingers 

Sustained posturing of 
fingers over keys 
between keys/pointing 
device use 

Awareness of 
keying/pointing device 
use 

Relax fingers when 
keying or using pointing 
device 

Sustained and excessive 
force 

Holding writing devices 
too tightly 

1) Reduce force when 
pinching  

2) Use pen/pencil grip 

3) Use gliding pen point 

4) Increase diameter of 
writing device 

Sustained and excessive 
force 

Repetitive pinching when 
retrieving files  

1) Reposition files  

2) Reorganize task to 
reduce time completed 
without breaks in activity 

Sustained and excessive 
force 

Repetitive use of manual 
stapler 

Use electric stapler 

Repetitive use of hand 
and fingers 

Sustained keying/use of 
pointing device without 
breaks every 30 minutes 

1) Short rest breaks every 
30 minutes  

2) Frequent 
position/postural changes 

3) Training in proper 
keying/use of pointing 
device 
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The Elbow  

IDENTIFIED RISK FACTORS, CAUSES AND SOLUTIONS  

Risky Posture  Cause  Solution  
Repetitive and/or 
sustained bending of the 
elbow 

Keyboard/pointing device 
positioned too high 

Lower keyboard/pointing 
device with use of 
adjustable surface or 
keyboard tray 

Repetitive and/or 
sustained bending of the 
elbow 

Prolonged and/or 
repeated holding of 
telephone receiver 

Use speakerphone or 
headset 

Repetitive or sustained 
elbow extension 
(straightening) 

Frequent reaching across 
desk 

Reorganize work 
materials placing 
frequently used items 
within close reach 

Repetitive or sustained 
elbow extension 

Keyboard 
positioned/pointing device 
positioned too far from 
worker 

Positioned 
keyboard/pointing device 
closer to user 

Elbow exposed to 
mechanical pressure 

Resting elbow on hard 
and/or sharp surface 

1) Avoid position, rest on 
forearms  

2) Pad elbow or desk 
edges/surface, 
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The Neck  

IDENTIFIED RISK FACTORS, CAUSES AND SOLUTIONS  

Risky Posture  Cause  Solution  
Sustained or repeated 
neck flexion (bending 
down) 

Hard copy located too low 
(i.e. on desk top) 

Use of height adjustable 
copy holder 

Sustained or repeated 
neck flexion 

Monitor positioned too 
low 

Elevate monitor on 
monitor stand, monitor 
arm, risers or books  

Sustained or repeated 
neck extension (looking 
up) 

Monitor positioned too 
high. 

Lower monitor or raise 
level of worker.  

Sustained or repeated 
neck rotation or lateral 
flexion (side bend) 

Hard copy located to side 
of monitor 

1) Position copy in line 
with monitor and 
keyboard  

2) Position copy in front of 
worker with monitor to 
side (consider when 
worker views copy more 
than monitor) 

Sustained or repeated 
neck rotation or lateral 
flexion 

Monitor positioned to side 
of worker 

Position monitor in front 
of worker (Consider when 
worker views monitor 
more than copy) 

Sustained or repeated 
neck rotation or lateral 
flexion 

Telephone receiver held 
between neck and 
shoulder 

1) Use headsets or 
speaker phone  

2) Hold receiver with 
hand  

Sustained forward head 
position (jutting chin 
forward) 

Poor postural awareness Increased awareness of 
posture 

Sustained forward head 
position 

Hard copy positioned too 
low 

Elevate copy on 
stand/holder 

Sustained forward head 
position 

Monitor positioned too far 
from eyes resulting in 
blurred vision 

1) Move monitor closer to 
worker  

2) Have vision exam 

Sustained forward head 
position 

Poor vision due to 
insufficient lighting (i.e. 
too low, excessive glare) 

1) Provide indirect lighting 
to increase lighting level  

2) Use glare guard or 
reposition monitor to 
reduce glare 
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The Eyes  

IDENTIFIED RISK FACTORS, CAUSES AND SOLUTIONS  

Complaints  Cause  Solution  
Eye fatigue Sustained viewing of 

monitor/copy 
Take vision breaks for 20 
seconds every 30 minutes 
by looking at a distant object 
or scene to change and rest 
your focusing distance 
mechanism 

Eye fatigue/strain Poor adjustment of monitor 
controls  

1) Adjust brightness and 
contrast controls  

2) Increase size of 
characters 

Eye strain After image problems 1) Reduce screen brightness  

2) Use dark characters on 
light background 

3) Avoid use of green 
characters on black 
background 

Eye strain Flickering of screen 1) Reduce COMPUTER 
brightness  

2) Change COMPUTER for 
one with higher refresh rate 

Eye fatigue Glare or reflections on 
monitor from overhead or 
ambient lighting sources 

1) Reposition monitor away 
from source of glare  

2) Use of clear glare guard 

3) Change lighting which is 
source of glare 

4) Use indirect lighting 
sources such as halogen 
floor lamps or indirect task 
lighting- use fire safety 
precautions 

5) Use dark characters on 
light background if possible 

Blurred vision Difficulty focusing 1) Obtain vision examination 
from professional familiar 
with computer vision needs  

2) Use larger monitor with 
ability to provide increased 
character size 
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The Shoulder  

IDENTIFIED RISK FACTORS, CAUSES AND SOLUTIONS  

Risky Posture  Cause  Solution  
Sustained overhead 
reaching 

Reaching over shoulder 
level to retrieve work 
items/tools 

Position frequently used 
work items/tools at lower 
levels 

Sustained elevated or 
tense shoulders (shoulder 
shrug) 

Poor postural awareness Postural education 

Sustained elevated or 
tense shoulders 

Increased muscle tension 
in shoulders 

Relaxation exercises and 
training 

Sustained elevated or 
tense shoulders 

Desk surface, keyboard 
and/or/pointing device 
positioned too high  

1) Lower desk surface 
height.  

2) Lower 
keyboard/pointing device 

Sustained elevated or 
tense shoulders 

Armrests on chair too 
high or too narrow for 
worker 

Correct height, width of 
armrests 

Sustained forward 
reaching 

Keyboard or pointing 
device positioned too high 
or too far away from 
worker 

Use height adjustable 
keyboard surface 

Sustained forward 
reaching 

Frequently used work 
tools/items positioned too 
far away 

Reposition items closer to 
worker 

Sustained rounded or 
hunched shoulders and 
back 

Poor postural awareness Postural education 

Sustained rounded or 
hunched shoulders and 
back 

Scapular/shoulder blade 
weakness 

Strengthening/stretching 
exercises 

Sustained rounded or 
hunched shoulders and 
back 

Excessive forward 
leaning to reach work 

Position frequently used 
work materials closer to 
worker (i.e. copy, monitor, 
telephone, calculator) 

Inadequate upper 
extremity support 

Inadequate or poorly 
positioned armrests 

Appropriate 
positioning/selection of 
proper armrests for rest 
breaks 

Inadequate upper 
extremity support 

Inadequate or poorly 
positioned wrist rests 

Appropriate 
positioning/selection of 
wrist rest for use between 
keying 
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The Back/Spine  

IDENTIFIED RISK FACTORS, CAUSES AND SOLUTIONS  

Risky Posture  Cause  Solution  
Poor alignment of back 
with loss of normal curves 

Poorly fitting chair with 
insufficient back 
support/adjustments 

1) Selection of 
appropriate chair for work 
tasks and worker size  

2) Proper adjustment of 
chair 

3) Use of cushions and 
other supports to improve 
fit  

Poor alignment of back 
with loss of normal curves 

Worker sitting too far 
forward in chair 

1) Correct sitting posture- 
sit with back against 
backrest  

2) Use footrest if chair is 
too high for worker to sit 
with feet flat on floor 

Repetitive bending and 
twisting 

Over-reaching for 
frequently used work 
tools/materials 

Reorganization of work 
area placing frequently 
used items closer to 
worker 

 
 
 

Correct Lifting Techniques 
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XII.  GLOSSARY OF TERMS 
 
Administrative Control  - Procedures and methods, set up by the employer, that significantly 
reduce exposure to risk factors by altering the way in which work is performed; examples include 
employee rotation, job task enlargement, and adjustment of work pace.  
 
ANSI- American National Standards Institute. A private, non-profit membership organization that 
coordinates voluntary standards activities. ANSI assists with standards-developers and standards 
users from the private sector and government to reach agreement on the need for standards and 
establish priorities.  
 
Anthropometry - Anthropometry is the branch of the human sciences that deals with body 
measurements.  
 
Awkward Posture  -Posture is the position of the body while performing work activities. Awkward 
posture is associated with an increased risk for injury. It is generally considered that the more a 
joint deviates from the neutral (natural) position, the greater the risk of injury.  
Specific postures have been associated with injury. For example:  
 

Wrist  
 

·   Flexion/extension (bending up and down)  
·   Ulnar/radial deviation (side bending)  

Shoulder  

·   Abduction/flexion (upper arm positioned out to the side or above shoulder level)  
·   Hands at or above shoulder height  

Neck (cervical spine)  

·  Flexion/extension or bending the neck forward and to the back  
·  Side bending as when holding a telephone receiver on the shoulder  

Low back  

·  Bending at the waist, twisting  
 

Cumulative Trauma Disorders (CTDs)  - Term used for injuries that occur over a period because 
of repeated trauma or exposure to a specific body part, such as the back, hand, wrist and 
forearm. Muscles and joints are stressed, tendons are inflamed, nerves pinched or the flow of 
blood is restricted. Common occupational induced disorders in this class include carpal tunnel 
syndrome, epicondylitis (tennis elbow), tendinitis, tenosynovitis, synovitis, stenosing tenosynovitis 
of the finger, DeQuervian's Syndrome, and low back pain.  
 
Duration  - Duration is the length of exposure to a risk factor. It can be measured as the minutes 
or hours per day the worker is exposed to a risk. Duration can also be viewed as the years of 
exposure to a risk factor. In general, the greater the duration of exposure to a risk factor, the 
greater the degree of risk. However, specific duration guidelines have not been established for 
risk factors such as force, posture and repetition.  
 
Engineering Control  - Physical changes to jobs that control exposure to risk. Engineering 
controls act on the source of the hazard and control employee exposure to the hazard without 
relying on the employee to take self-protective action or intervention. Examples include: changing 
the handle angle of a tool, using a lighter weight part, and providing a chair that has adjustability.  
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Ergonomics  - According to Ergoweb: The science of work. Ergonomics removes barriers to 
quality, productivity, and safe human performance by fitting products, tasks and environments to 
people.  
 
Ergonomic program  - A systematic process for anticipating, identifying, analyzing and 
controlling ergonomic risk factors.  
 
Force  - The amount of muscular effort required to perform a task. Generally, the greater the 
force, the greater the degree of risk. High force has been associated with Work Related 
Musculoskeletal Disorders at the shoulder/neck, the low back and the forearm/wrist/hand.  
 
Human Factors  - A term synonymous with 'ergonomics', is the branch of this science that began 
in the US and focuses on cognitive performance of humans.  
 
Lighting  - The level of illumination in the workplace. Poor lighting can lead to visual symptoms of 
eyestrain, eye focusing breakdown, eye coordination abnormalities, and eye fatigue while 
performing select activities such as video display terminal tasks.  
 
Manual Material Handling  - Lifting, carrying, and moving materials without mechanical aide.  
 
Motion: Velocity/Acceleration  - Velocity/ acceleration is the speed of body part motion and the 
rate of change of speed of body part motion, respectively. It is generally regarded that increased 
acceleration leads to increased risk of injury.  
 
Musculoskeletal Disorders (MSD)  - Injuries and disorders of the muscles, nerves, tendons, 
ligaments, joints, cartilage and spinal disc; examples include carpal tunnel syndrome, rotator cuff 
tendonitis, and tension neck syndrome.  
 
NIOSH - National Institute of Occupational Safety and Health. NIOSH is the institution that 
provides scientific data upon which OSHA makes recommendations.  
 
Occupational Biomechanics  - Occupational Biomechanics is a science concerned with the 
mechanical behavior of muscuskeletal tissues when physical work is performed.  
 
RSI - Repetitive Strain Injury 
 
RMI - Repetitive Motion Injury 
 
UECTD - Upper Extremity Cumulative Trauma Disorders 
 
WRULD - Work Related Upper Limb Disorder  
 
Occupational Illness  - Any abnormal condition or disorder, other than one resulting from an 
occupational injury caused by exposure to factors associated with employment. It includes acute 
and chronic illnesses or disease which may be caused by inhalation, absorption, ingestion or 
direct contact. The broad categories of occupational illnesses are skin diseases and disorders, 
dust diseases of the lungs, respiratory condition due to toxic agents, poisoning (systemic effects 
of toxic materials), disorders due to physical agents other than toxic materials, and disorders from 
repeated trauma.  
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Occupational Injury  - Any injury such as a cut, fracture, sprain, amputation, etc., which results 
from a work-related event or from a single instantaneous exposure in the work environment. 
Examples of injuries or disorders that can be work related include:  

·  Carpal tunnel syndrome (CTS)  

·  Rotator cuff syndrome  

·  De Quervain's disease  

·  Trigger finger  

·  Tarsal tunnel syndrome  

·  Sciatica  

·  Epicondylitis  

·  Tendinitis  

·  Raynaud's phenomenon  

·  Carpet layers knee  

·  Herniated spinal disc  

·  Low back pain  

 
OSHA - Occupational Safety and Health Administration. The mission of the Occupational Safety 
and Health Administration (OSHA) is to save lives, prevent injuries and protect the health of 
America's workers. To accomplish this, federal and state governments must work in partnership 
with the more than 100 million working men and women and their six and a half million employers 
who are covered by the Occupational Safety and Health Act of 1970.  
 
OSHA 200 Log  - An OSHA-required form for employers to record and classify occupational 
injuries and illnesses, and note the extent of each case.  
 
Recovery Time  - Recovery time is the length of rest between exertions. Short work pauses can 
reduce discomfort. Inadequate rest periods between exertions can decrease performance. As the 
duration of the uninterrupted work increases, so does the amount of recovery time needed.  
 
Repetition  - Repetition is the number of a similar exertions performed during a task. A 
warehouse worker may lift three boxes per minute from the floor to a countertop; an assembly 
worker may make 20 units per hour. Repetitive motion has been associated with injury and 
worker discomfort. Generally, the greater the number of repetitions, the greater the degree of risk. 
However, there is no specific repetition limit or threshold value (cycles/unit of time, 
movements/unit of time) associated with injury.  
 
Risk Factor  - Actions in the workplace, workplace conditions, or a combination thereof, that may 
cause or aggravate a Work Related Musculoskeletal Disorders; examples include forceful 
exertion, awkward postures, repetitive exertion, and environmental factors such as temperature.  
 
Segmental Vibration (Hand-Arm Vibration)  - Vibration applied to the hand/arms through a tool 
or piece of equipment. This can cause a reduction in blood flow to the hands/fingers (Raynaud's 
disease or vibration white finger). Also, it can interfere with sensory receptor feedback leading to 
increased handgrip force to hold the tool. Further, a strong association has been reported 
between carpal tunnel syndrome and segmental vibration.  
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Whole Body Vibration  - Exposure of the whole body to vibration (usually through the 
feet/buttocks when riding in a vehicle). Whole body vibration may increase the risk for injury, 
including low back pain and internal organ disruption.  
 
Work-Related Musculoskeletal Disorders (WMSD, WRMSD ) - Injuries and disorders of the 
muscles, nerves, tendons, ligaments, joints, cartilage and spinal disc due to physical work 
activities or workplace conditions in the job. Examples include: carpal tunnel syndrome related to 
long term computer data entry, rotator cuff tendinitis from repeat overhead reaching, and tension 
neck syndrome associated with long term cervical spine flexion.  
 
Work-Related Musculoskeletal Disorder Hazard  - Workplace conditions or physical work 
activities that cause or are reasonably likely to cause or contribute to a work related 
musculoskeletal disorder.  
 
 
 
 
 


