Ergonomics: A Practical Approach for Improving the Workplace
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Introduction

Ergonomics is the study of how to improve the fit between the physical demands of the workplace and the employees who perform the work. That means considering the variability in human capabilities when selecting, designing, or modifying equipment, tools, work tasks, and the work environment. Employees’ abilities to perform physical tasks may vary because of differences in age, physical condition, strength, gender, stature, and other factors. 

If work is performed in awkward postures or with excessive effort, fatigue and discomfort may result. Under these conditions, muscles, tendons, ligaments, nerves, and blood vessels can be damaged. Injuries of this type are known as musculoskeletal disorders, or MSDs. MSDs can increase the cost of doing business both directly and indirectly. Direct costs may include medical services and higher workers’ compensation premiums. Indirect costs from increased employee turnover, absenteeism, and retraining may also occur. Productivity, product quality, and employee morale may also suffer. 
Ergonomics in the Workplace

Jobs are made up of tasks. Tasks are the things employees must do to accomplish their jobs. Put simply, tasks are the parts of a job. Some jobs may contain only a single task, but many jobs are made up of multiple tasks. Below are some examples:

Job Tasks

Cabinet shop worker
Retrieving wood, feeding saw, stacking cut wood

Custodial worker
Emptying trash, dusting, vacuuming

Jewelry manufacturer
Waxing, cutting, finishing

Metal fabricator
Shaping bar stock, cutting, threading

Supermarket clerk
Stocking shelves, checking out groceries

Warehouse worker
Filling containers, shrink-wrapping, loading trucks

Contributing Factor

Contributing factors are aspects of work tasks that can lead to fatigue, musculoskeletal disorder (MSD) symptoms and injuries, or other types of problems. These factors may be present in one or more of the tasks employees must perform to accomplish their jobs. The contributing factors both employers and employees should be aware of include:

· Work Environment 

· Awkward postures

· Visual Effort

· Repetitive motions

· Forceful exertion

· Pressure points (e.g., local contact stress)

· Vibration

Work Environment

There are also environmental factors associated with the workplace that can cause problems.

· Extreme high temperatures can increase the rate at which the body will fatigue. Alternatively, exposure of the hands and feet to cold temperatures can decrease blood flow, muscle strength, and manual dexterity. These conditions can also cause excessive grip force to be applied to tool handles or objects. Another problem may be caused by tools or equipment that exhaust cold or hot air directly onto the operator. 

· The lighting in a workplace may be too dark or too bright for the work task. This may result in employees assuming awkward postures to accomplish work tasks and a loss of product quality. 

· An employer should be aware of the amount of time in a workday that employees spend performing physically demanding or repetitive tasks (i.e., the duration of tasks). Both the total time per work shift and the length of uninterrupted periods of work can be significant in contributing to problems. As repetitive motions, forceful exertions, and other contributing factors increase in work tasks, so does the recovery time (i.e., the length and frequency of muscle relaxation breaks) needed to help reduce fatigue and prevent injury. 
It is very important to uncover why (i.e., the reasons or root causes) the contributing factors are occurring in work tasks because it allows employers to fully understand the nature of the problem and eventually to come up with effective improvement options.
Awkward postures

Posture affects which muscle groups are active during physical activity. Awkward postures can make work tasks more physically demanding by increasing the exertion required from smaller muscle groups and preventing the stronger, larger muscle groups from working at maximum efficiency. The increased exertion from the weaker, smaller muscle groups impairs blood flow and increases the rate of fatigue. Awkward postures typically include repeated or prolonged reaching, twisting, bending, working overhead, kneeling, squatting, and holding fixed positions or pinch grips. They may affect various areas of the body such as the hands, wrists, arms, shoulders, neck, back, and knees. The effects of awkward postures are worse if work tasks also involve repetitive motions or forceful exertions. Awkward postures may be caused by poorly designed or arranged workstations, tools, and equipment and by poor work practices.

Visual Effort
Sometimes employees assume awkward postures or experience eyestrain and fatigue because it is hard for them to see their work. For example, when the lighting is bad, the work is too far away, or materials are blocking the field of vision, employees may have to bend, reach, twist, or hold fixed positions. Similarly, handling or assembling very small parts and materials or performing extremely precise tasks may contribute to eyestrain and awkward postures.

Repetitive Motions

In repetitive work, the same types of motions are performed over and over again using the same muscles, tendons, or joints. The amount of repetition can be affected by the pace of work, the recovery time provided (i.e., number and length of muscle relaxation breaks), and the amount of variety in work tasks. The pace of work may be controlled by the employee performing the task, machines, other employees, or administrative procedures. Examples of jobs involving machine-controlled pace include working on assembly, packaging, or quality-control lines. Work tasks linked to performance or incentives are examples of administratively controlled pace.

The risk of injury is greater when repetitious jobs involve awkward posture or forceful exertions. Injuries may also develop when highly repetitive jobs are combined with low-force exertions, such as in light assembly tasks involving the hands, wrists, elbows, and shoulders. An example could be, having to grip a cutting or trimming tool throughout the entire work task without being able to set it down momentarily to rest the hand.
Forceful Exertions

Force is the amount of muscular effort expended to perform work. Exerting large amounts of force can result in fatigue and physical damage to the body. The amount of force exerted when moving or handling materials, tools, or objects depends on a combination of factors, including:

· Load shape, weight, dimensions, and bulkiness

· Grip type, position, and friction characteristics

· Amount of effort required to start and stop the load when moving it (i.e., how physically demanding it is to accelerate or decelerate the load)

· Length of time continuous force is applied by the muscles (e.g., the amount of time the load or object is held, carried, or handled without a muscle-relaxation break)

· Number of times the load is handled per hour or work shift

· Amount of associated vibration

· Body posture used

· Resistance associated with moving the load (e.g., over rough flooring or with poorly maintained equipment)

· Duration of the task over the work shift

· Environmental temperature

· Amount of rotational force (e.g., torque from tools or equipment)
Pressure Points (Local Contact Stress)
Pressure points result from the body pressing against hard or sharp surfaces. Certain areas of the body are more susceptible because nerves, tendons, and blood vessels are close to the skin and underlying bones. These areas include the sides of the fingers, palms, wrists and forearms, elbows, and the knees.

Vibration
Vibration exposure is of concern when it is continuous or of very high intensity. Using vibrating tools such as sanders, grinders, chippers, routers, impact guns, drills, chain saws, and circular saws can cause exposure to hand-arm vibration. Tools that are not properly maintained or are inappropriate for the task may increase the amount of hand-arm vibration. These exposures may result in fatigue, pain, numbness, tingling, increased sensitivity to cold, and decreased sensitivity to touch in the fingers, hands, and arms.

Whole-body vibration commonly results from sitting or standing on work surfaces that vibrate. Examples of such surfaces include vibrating vehicles, equipment, and platforms. Whole-body vibration may be associated with general discomfort and lower back pain.
Ergonomics Job-Analysis Methods

There are many different types of ergonomics job-analysis methods. These methods consist of various techniques for taking a systematic look at jobs and work tasks. They help decide which jobs and specific tasks may contribute to problems. Once it is known where the problems exist, it is easier to come up with ideas for making improvements.  

Some methods are relatively simple, and others require detailed analysis and sophisticated equipment. Checklists are generally a simpler, less comprehensive type of ergonomics job-analysis method. More comprehensive methods break jobs down into specific movements (e.g., reach, grasp, place) or use other complicated techniques. 

Ergonomics job-analysis methods also vary according to what types of work activities they address. Some focus on workstation design. Others are more specific to certain types of work (e.g., manual materials handling or the office environment) or focus on the work environment (e.g., lighting, cold exposures). 
Ergonomics Awareness Checklist

The Ergonomics Awareness Checklist is provided for use in appendix C.  The purpose of this checklist is to increase basic awareness of potential problems associated with jobs and their tasks. This awareness can help provide clues on how to make effective improvements. There are three simple steps in the checklist:

1. Looking for clues: Jobs should be observed to see which ones might be causing problems. This can be done by looking around the workplace, talking to employees, and becoming aware of early warning signs:
· Employee fatigue or discomfort

· Employees restricting their movements or range of motion because of fatigue or discomfort (e.g., a stiff neck, sore shoulder, or backache)
· Employees modifying tools, equipment, or workstations on their own

· High absenteeism or employee turnover rates

· Poor product or service quality

· High error rates or waste of materials

· Employee complaints

· Work structure bottlenecks

· Employee reports of problems

Based on the clues found, jobs that need to be looked at further should be noted. 

2.
Prioritizing the tasks in each job: For each job noted in Step 1, appendix B should be used to list and prioritize the tasks in that job. Additional copies should be made for each job that is to be investigated further.

3.
Observing the work: The Ergonomics Awareness Checklist provided in appendix C is designed for use while observing employees performing their work. Only one job should be observed at a time, using one complete copy of the checklist for each job. Additional sheets should be used if there are more than five tasks in any one job. Each task in the job should be observed separately, beginning with those that are assigned the highest total score. Any tasks that are very hard (i.e., score of 5) should automatically be looked at because they might contribute to fatigue and injury even if they are performed rarely (e.g., on a seasonal basis). For each task, the contributing factors observed and the reasons for them should be noted.
Talking to the employees who actually perform the work can often provide valuable information about why tasks are hard and how they may be improved. It is important to carefully observe all of the tasks in a given job because each of them may contain contributing factors. Musculoskeletal disorders can be associated with a combination of contributing factors in multiple tasks.

Ergonomic Improvements

Ergonomic improvements are changes that can be made to improve the “fit” between a job and the capabilities of the employees performing it. They are commonly grouped into three categories:

1. Engineering Improvements: Engineering improvements include rearranging, modifying, redesigning, or replacing tools, equipment, workstations, packaging, parts, or products. These improvements can be very effective because they may reduce or eliminate contributing factors. The best time to select engineering improvements is when new facilities, processes, or work procedures are being planned. Some engineering improvement options:

a. Raise or lower the work surface or the employee — reduces bending, reaching, and awkward postures.

b. Use cutout work surfaces — allows employees to get closer to their work, reducing visual effort and awkward postures.

c. Reposition the work — reduces bending and reaching.

d. Reconfigure the workstation — sliding and rolling replaces lifting and carrying.

e. Use adjustable equipment — allows comfortable, upright working posture.

f. Provide close, convenient storage for frequently used materials, parts, or tools — reduces reaching and awkward postures.

g. Provide comfort.

h. Be innovative.

i. Lifting aids reduce force, repetition, and awkward postures in lifting or handling tasks

j. Mechanical aids reduce force, repetition, and awkward postures in transporting materials and products around the workplace.

k. Provide adequate, well-lit storage with easy access for employees — reduces repetitive reaching, bending, twisting, and forceful exertions.

l. Increase the efficient use of storage space by grouping stored items by container size or shape.

m. Good design and proper maintenance can help reduce pressure points on the hands, awkward postures (e.g., bent wrists), forceful exertions, and other contributing factors.

n. Find ways to reduce hand-arm and whole-body vibration through:

· Routine maintenance

· Vibration-dampening wraps on handles

· Isolating the tool from the operator

· Properly fitting vibration-dampening gloves

· Good design of an alternate or low-vibration tool

· Suspending or supporting tools (e.g., by a fixture)

· Providing vibration isolators (e.g., springs or pads) for seated work tasks

· Providing cushioned floor mats for standing work tasks

· Mounting equipment and work platforms on vibration-dampening pads or springs

· Altering the speed or motion of tools and equipment

2. Administrative Improvements: Administrative improvements include changing work practices or the way work is organized. They may not address the reasons for the contributing factors or other problems. Administrative improvements usually require continual management and employee feedback to ensure that the new practices and policies are effective. Some administrative improvements options: 

a. Providing variety in jobs: Job rotation and job enlargement strategies could be used to increase variety in jobs. Job rotation means rotating employees through different jobs. Job enlargement means increasing the variety by combining two or more jobs or adding tasks to a particular job. To be effective, both of these improvements rely on rotating through or combining jobs and tasks which differ in the following ways:

· Muscles or body parts used

· Working postures

· Amount of repetition

· Pace of work

· Amount of physical exertion required

· Visual and mental demands

· Environmental conditions

b. Adjusting work schedules and work pace: Try to limit the amount of time any employee has to spend performing a “problem job.” If you have new employees or employees returning from long absences, introduce them to a normal work pace and workload gradually, like athletes in spring training.

c. Providing minibreaks: Work should be broken up with frequent, short recovery periods or minibreaks. These short breaks (5 – 10 min every hour) can help prevent the accumulation of fatigue and injury to muscles and their associated structures. Even breaks as short as a few seconds on a regular basis are helpful. 

d.  Modifying work practices: Pay close attention to how the work is being performed.  Our bodies are stronger, more efficient, and less injury prone when we work in midrange postures. Maintaining midrange working postures simply means sitting or standing upright and not bending the joints into extreme positions. This can be done by trying to keep the neck, back, arms, and wrists within a range of neutral positions. Employees should be encouraged to be comfortable, to change positions, and to stretch when working. Other work-practice improvements for work tasks involving manual handling include encouraging employees to do the following:

· Minimize carry, push, or pull distances.

· Try to carry roughly equal amounts of weight in each hand.

· Turn or pivot the entire body instead of twisting at the waist.

· Avoid jerking by using smooth, even motions.

· Use their legs to do the work, not the upper body or back.

· Plan by making sure paths are clear, even-surfaced, and free of obstructions.

· Organize their work to provide gradual increases in exertion or pace.

· Make sure their shoes have the appropriate soles for the surfaces in the workplace.

Tags can be used to identify loads that may be unstable and heavy. Before moving or handling loads you have tagged, consider:

· Testing for stability

· Reconfiguring or repackaging

· Using mechanical or other alternate means to move or handle them

e.   Regular housekeeping and maintenance: Ensure regular housekeeping and maintenance of work spaces, tools, and equipment. Regular housekeeping to eliminate clutter can reduce reaching, bending, or twisting when handling materials, tools, or objects. Floor surfaces kept dry and free of obstructions help eliminate slipping and tripping hazards. Regular maintenance of tools and equipment can help reduce or prevent problems in work tasks. For example, keeping cutting or drilling tools sharpened and in good condition can reduce the amount of force and repetition required when using the tools. Fixing broken handles or replacing worn padding can help reduce vibration and awkward postures when performing work tasks. Making sure that carts and other equipment are in good working condition can reduce the amount of force required to move materials.

a. Encouraging exercise: Long-term, sensible exercise has many benefits, which may include better health and reduced injuries. Individuals in good physical condition are generally more productive and less injury prone. Regular exercise can increase an individual’s energy level, alertness, and coordination. The range of motion of joints and the circulation may also improve with regular exercise. Remember to encourage your employees to warm up, perform gentle stretching (e.g., without bouncing), and increase their physical exertion gradually. New, returning, or injured employees should gradually increase their physical activity.

3. Personal Protective Equipment: Personal protective equipment (PPE) includes gloves, knee and elbow pads, footwear, and other items that employees wear.

· Gloves can protect hands from cold or injury. However, gloves may decrease manual dexterity and make it harder to grip if they do not fit correctly.
· Proper footwear and antifatigue soles can prevent employees from slipping and prevent fatigue from long hours of standing on hard surfaces.
· Knee and elbow pads can protect the body from pressure points when pressing against hard or sharp surfaces.
· Back belts are not typically considered to be personal protective equipment. They may help maintain the proper curvature of the spine during lifting or physical exertion and may also provide comfort and confidence while performing work tasks but it has not been proven that they are effective in reducing back injuries.
Making Informed Choices About Ergonomic Improvements: 

1. Use in-house human resources: Brainstorming or holding discussions with engineers, maintenance personnel, managers, and production employees are great ways to generate ideas. Involving everybody can help produce good ideas and increase everyone’s acceptance of any changes.

2. Look through equipment catalogs: Focus on those dealing with the types of problems you are addressing.

3. Talk to equipment vendors: Equipment vendors may be able to share ideas from similar operations. It may be useful to develop a partnership with a vendor to resolve the problem.

4. Contact others in similar organizations: Others may have already addressed some of the same types of problems or analyzed similar operations. They may have identified improvement options that could also apply to your problem. A lot of time, money, and effort can be saved by taking advantage of tested improvement options in similar operations.

5. Consult an expert in ergonomics: An expert can provide insights into available improvements, their cost, and their potential value. The expert can provide third-party credibility and may have experience regarding particular problem job(s).
Training

An important part of an effective ergonomics program is training and education. For improvements to be effective, employees need to be trained thoroughly and given opportunities for hands-on practice with any new tools, equipment, or work procedures. The goals for training should include a mix of the knowledge and the skills needed to work safely. Employees should always be informed of any workplace changes. 

A training program should include the following individuals:

· All affected employees
· Engineers and maintenance personnel
· Supervisors
· Managers
· Health care providers
The program should be designed and implemented by qualified persons. Appropriate special training should be provided for personnel responsible for administering the program. The program should be presented in a language and at a level of understanding appropriate for the individuals being trained. It should provide an overview of the potential risk of illnesses and injuries, their causes and early symptoms, the means of prevention, and treatment.

The program should also include a means for adequately evaluating its effectiveness. This might be achieved by using employee interviews, testing, and observing work practices, to determine if those who received training understand the material and the work practices to be followed. 

Training for affected employees should consist of both general and specific job training:

1. General Training: Employees who are potentially exposed to ergonomic hazards should be given formal instruction on the hazards associated with their jobs and with their equipment. This includes information on the varieties of CTDs, what risk factors cause or contribute to them, how to recognize and report symptoms, and how to prevent these disorders. This instruction should be repeated for each employee as necessary or at least annually.

2. Job Specific Training: New employees and reassigned employees should receive an initial orientation and hands on training prior to starting their duties. Each new hire should receive a demonstration of the proper use of and procedures for all tools and equipment. The initial training program should include the following:

· Care, use, and handling techniques for tools and equipment they might use as part of their job

· Use of special tools and equipment associated with individual work stations

· Use of appropriate guards and safety equipment, including personal protective equipment

· Use of proper lifting techniques and devices
On the job training should emphasize employee development and use of safe and efficient techniques. 

3. Training for Supervisors: Supervisors are responsible for ensuring that employees follow safe work practices and receive appropriate training to enable them to do so. Supervisors therefore should undergo training comparable to that of the employees, and such additional training as will enable them to recognize early signs and symptoms of CTDs, to recognize hazardous work practices, to correct such practices, and to reinforce the employer’s ergonomic program, especially through ergonomic training of employees as may be needed.

4. Training for Managers: Managers should be aware of their safety and health responsibilities and should receive sufficient training pertaining to ergonomic issues at each work station and at the organizational level as a whole so that they can effectively carry out their responsibilities.

5. Training for Engineers and Maintenance Personnel: Plant engineers and maintenance personnel should be trained in the prevention and correction of ergonomic hazards through job and work station design and proper maintenance, both in general and as applied to the specific conditions of the facility.

This document has been developed with the help of “Wisconsin’s Approach to Office Ergonomics” developed by Joyce Hinds and Jerry Conway and with information on the Oregon OSHA website. 

Appendix A

Computer Workstation Evaluation Checklist

This checklist is designed to help you adapt/adjust your computer workstation and your video display terminal (VDT) to help prevent common stresses and injuries associated with VDT usage.

Chair

A well-designed and adjusted chair improves circulation and posture and prevents back strains and fatigue.  Check the following:

_____
Chair height (up/down) and backrest tension/angle are easily adjustable

_____
Chair is equipped with a padded seat and back cushion

_____
Front edge of seat pan is rounded and seamless  

_____
Seat is at least 18" wide x 15" long

_____
Chair has non-slippery upholstery with porous "breathable" fabric

_____
Backrest has height adjustable lower back support

_____
Backrest is at least 18" tall x 14" wide

_____
Seat tilts back only slightly as the backrest tilts back 

_____
Chair swivels easily on casters

_____
Chair is supported with five legs for stability

_____
Base of chair is at least 24" around

_____
Height and width adjustable arm rests provided if needed

Foot/Leg Positions

The proper foot and leg positions help prevent stress in your neck and shoulders plus prevent cramping and stiffness in your legs.  Check the following:

_____
Feet are flat on the floor or on a footrest

_____
3" - 6" of leg room between legs and workstation

_____
Thighs are parallel to floor

_____
Knees are at 90-110 degree angle

Keyboard/Arm and Wrist Positions

Proper positioning of your keyboard and your arms and wrists will improve comfort and avoid injury.  Check the following:

_____
Keyboard is detachable and slightly sloped at about 10-15 degrees

_____
Keyboard is prevented from slipping

_____
Wrists are relaxed and straight (neutral)

_____
Wrist rest or parallel support arm rests used if needed

_____
Arms are close to body with elbows at 90-degree angle

_____
Wrist/forearms are parallel to floor

_____
Mouse is at same level as keyboard and within easy reach

Workstation

A well-designed and arranged workstation encourages good posture and provides less stress on the body.  Check the following:

_____
Table height is adjustable if needed

_____
Table surface is 25" - 27" above the floor and 30" deep

_____
Adequate space to adjust height/location of monitor

_____
Front edge of table is rounded 

_____
Materials used most often are arranged within easy reach

_____
Document holder is at same height and distance as the display screen

_____
Telephone headset or speakerphone used if needed

_____
Storage drawers located under desk/table do not restrict knee clearance

Display Screen/Monitor

Adjusting the viewing distance, height, angle and clarity of the display screen can reduce eye and neck strain.  Check the following:

_____
Display screen is 18" - 30" away from your eyes

_____
Top line of display (print) is slightly below eye level

_____
Display is tilted slightly to reduce reflections and glare

_____
Display screen is clean and free of flickering

_____
Brightness and contrast controls are adjusted for viewing comfort

Lighting/Glare Reduction

Proper lighting and glare reduction will reduce the strain on your eyes.  Check the following:

_____
Indirect or shielded lighting used to reduce reflections and glare

_____
Window blinds or drapes are adjusted or closed when needed

_____
Lighting levels are adjusted (where possible) throughout the day

_____
Face of display screen is at right (90 degree) angles to windows

_____
Ceiling lights are located to the side of the screen (not directly overhead)

_____
Anti-glare screen/filter used if necessary 

_____
Task lighting or desk lamp adjusted to avoid glare and reflections
Equipment to Consider:

Adjustable document holder

Wrist/mouse rest

Keyboard extension for wrist rest

Anti-glare screen/filter

Task light/desk lamp

Lumbar support

Footrest

Telephone headset or speakerphone

Appendix B

Work Task Evaluation
Name of Employee_________________________________________________

Job Title _________________________________________________________

Tasks in this job are:

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________



For each task you have noted for this job, ask the employee(s) performing the work the following questions:

How hard is this task?                            Score
Score How often is this task done?            Score

Very easy                                                          1
Seasonally (a few times a year)                              1

Easy                                                                  2
Occasionally (a few times a shift or week)              2

Somewhat hard                                                 3
Frequently (up to 4 hours per shift)                         3

Hard                                                                  4
Constantly (more than 4 hours per shift)                 4

Very hard                                                          5
Extended hours (more than 8 hours per shift)         5

Total the scores for each task and multiply the totals for the two questions to get a total for the task.

Tasks
Score for “how hard”      x    Score for “how often”  =    Total for the task


























Appendix C

Ergonomics Awareness Checklist
Job title_____________________________Job location________________________
Name of employee______________________________________________________

Name of observer___________________________________Date: _______________

Contributing Factor Descriptions

· Awkward postures – Repeated or prolonged reaching, twisting, bending, working overhead, kneeling, squatting, holding fixed position, or pinch grips

· Repetition – Performing the same types of motions over and over again using the same muscles, tendons, or joints

· Forceful exertion – The amount of muscular effort expended to perform work

· Pressure points (local contact stress) – The body pressing against hard or sharp surfaces

· Vibration – Continuous or high-intensity hand–arm or whole-body vibration

· Other factors – Extreme high or low temperatures; lighting too dark or too bright

For each task list, the contributing factor(s) you observe and the reasons for them.

Contributing Factor (CF)
Reason for CF
Comments

Task 1

 Total Score























Task 2

Total Score

























Task 3

Total Score

























Task 4

Total Score





















Appendix D

Common Terms for MSDs

Many MSD conditions are grouped under the terms cumulative or repeated traumas, repetitive motion injuries, or repetitive strain syndrome.

The general term musculoskeletal disorder is not a medical diagnosis. Musculoskeletal disorders primarily affect muscles, tendons, ligaments, nerves, and small blood vessels. Examples of specific types of disorders:

Myalgia — muscle pain

Chronic myofascial pain syndrome — chronic pain in the muscles

Tendinitis — inflammation of a tendon (e.g., shoulder tendinitis, tennis elbow, de Quervains disease)

Tenosynovitis — inflammation of a tendon and its sheath (e.g., in the wrists, hands, or fingers)

Carpal tunnel syndrome — swelling and entrapment of the median nerve in the wrist

Thoracic outlet syndrome — squeezing of the nerves and blood vessels between the neck and shoulder

Hand-arm vibration syndrome — damage to blood vessels and nerves in the hands and arms

Degenerated, bulging, or ruptured (herniated) disks in the neck or back — disks that wear or dry out, bulge, lose elasticity, or rupture, causing pain and pressure on other structures of the neck or back

Sciatica — bulging or ruptured disks in the lower back causing lower back pain that also extends to the legs and feet

Degenerative or osteoarthritis — wear and tear on the spine, joints, vertebrae, and disks, associated with long-term physical loads on spinal structures

Appendix E

Checklist for Risk Factors
Things to look for:
Possible solutions, depending on further analysis:

Prolonged hunched or elevated shoulder while holding the phone
· Telephone headset

· Speakerphone

Elbows splayed out (shoulder abduction) 


· Lower work surface

· Lower chair armrests

· Bring chair armrests in closer

· Awareness and habit training

Raised or tensed shoulders
· Habit or tension training 

· Lower worksurface or keyboard

· Lower chair armrests

· Raise chair, if foot contact with the floor can be maintained

Twisting the head to the side 
Bring viewed item closer to centerline of view

Elbow flexed for long periods using the telephone 


· Telephone headset

· Speakerphone

Elbow or forearm resting for long periods on hard or sharp worksurface, chair armrests 


· Pad or round surfaces, corners, and armrests

· Replace armrests

· Telephone headset

· Habit training

Wrists bent to the sides when using side keys 


· Habit training

· Keyboard with more accessible keys or split keyboard design

Wrists bent back (extended) or forward (flexed) for prolonged periods 


· Habit training

· Palm rest

· Lower, raise, or change slope of the keyboard

Wrists or palms resting for long periods on hard or sharp keyboard or work surfaces 


· Habit training

· Palm rest

· Padded or rounded surfaces, corners

Hands held actively over the keyboard during keying pauses 
· Habit training

· Palm or forearm rest

Rapid, sustained, or prolonged keying 
· Greater work variety

· Aggressive break schedule

· Reduce overtime

Forceful keying, key pounding 


· Habit training

· Light-touch keyboard

Significant amounts of hand stapling, punching, lifting, opening mail, or other forceful exertions, especially combined with awkward postures 


· Mechanical aids, such as electric stapler or punch

· Reduce size of lifted loads

· Bring heavy loads close to the body, at a medium height

· Substitute sliding (worksurface) or wheeling (floor)

· Sharpen letter openers

Prolonged mouse use 


· Greater work variety

· Aggressive break schedule

· Alternate hands

· Alternative pointing devices

· Arm support, including small table

· Mouse close to body (extended keyboard tray)

· Learn keystroke substitutes for menus

Prolonged sitting, especially in only one posture 


· Greater work variety

· Aggressive break schedule 

· Chair that supports posture change, through movement, size, or easy adjustability

· Habit training

· Move phone and printer to the other side of the office to force standing, or suggest standing when on phone

· Check chair fit

· Monitor in-out mechanism

· Sit-stand worksurface

Lumbar back area not supported 


· Lumbar cushion

· Backrest height and tilt

· Check chair fit, especially backrest/lumbar height

Feet dangling, not well supported, or a posture which seems to put pressure on the backs of the thighs 


· Lower chair

· Lower worksurface

· Habit training

· Foot rest (last resort)

Chair backrest not used for long periods 


· Check chair fit, especially seat pan depth and height

· Check leg room

· Check monitor distance and character height

· Habit training

Twisted torso 


· Rearrange work

· Provide more knee space

· U-shaped worksurface layout

· Swivel chair

Frequent or prolonged leaning or reaching 


· Rearrange work

· Mouse pad, palm or forearm rest

· Bring mouse and keyboard closer to body

Working with one or both arms "reaching" toward a mouse or keyboard 


· Bring keyboard closer to body

· Mouse pad, palm or forearm rest

· Bring mouse closer to keyboard

Light sources that can be seen by the worker 


· Cover or shield light sources

· Rearrange work arena

· Lower other viewed objects to lower field of view

Reflected glare on the screen


· Shield light sources

· Shade screen

· Glare screen

· Move monitor so light enter from side angle, not back Do NOT tip monitor down

· Lower light levels

· Move light sources

Too much contrast between screen and surroundings or document; worker feels relief when bright areas are shielded


· Lower ambient light levels

· Turn off, reposition, or dim task lights

· Block offending light sources

· Change screen polarity to black on white

Very bright ambient lighting (above 500 lux or 50 fc) or shadowed areas caused by over-illumination 
Lower ambient light levels to 200-500 lux (20-50 fc) and use task lights

Monitor closer than approximately 65 cm (25") 


· Push monitor back (enlarge font size)

· Habit training for reclining

· Computer glasses

· Bring keyboard forward, possibly with a keyboard tray

Different viewed objects (screen, documents) at different distances from the eyes 
Use document stand or otherwise equalize distances to within about 10 cm (4") if rapid viewing changes are required

Screen or documents not oriented perpendicular to the line of sight (tipped back slightly is even better) 
Change monitor, document stand
angle

Prolonged near focusing throughout the day with few far-focusing opportunities 


· Move monitor back as far as possible

· Habit training

· Rearrange space to provide view

· Introduce glazing

Monitor image dim, fuzzy, flickery, small, or otherwise difficult to read 
Upgrade monitor
Use software to enlarge image

Shiny, low-contrast, or small-print documents 
Improve lighting on documents if documents cannot be changed

Forward head posture (peering) or squinting 


· Lower monitor

· Tilt monitor back 

· Check for monitor image quality problems, character height or monitor distance

· Suggest consultation with vision specialist

Eyestrain complaints 


· Check all aspects of visual environment

· Suggest consultation with vision specialist

Neck extended backwards, head tilted back, even slightly 


· Remove CPU from under monitor

· Remove tilt-swivel base from monitor (leave ventilation space)

· Check for bifocals and suggest full-frame "computer glasses" prescription

Neck severely flexed (downward) 


· Tilt face of monitor back

· Tilt document - do not lay flat on work surface

· Raise document or monitor to a comfortable height

· Adjust posture

· Habit retraining

· Check glasses for proper prescription

Appendix F

Things You Should Know about Eyestrain
1. Eyestrain means different things to different people. It can be experienced as burning, tightness, sharp pains, dull pains, watering, blurring, double vision, headaches, and other sensations, depending on the person. If you have any eye discomfort caused by viewing something, you can call it eyestrain. 

2. 2. In VDT workstations, the principal factors affecting the ability to see well are: 

· glare 

· the luminance (brightness) difference between what is being looked at and its immediate environment 

· the amount of light 

· the distance between the eye and the screen and document 

· the readability of the screen and document 

· the worker's vision and his or her corrective lenses

3. Watch out for direct glare. Direct glare involves a light source shining directly into the eyes --- ceiling lights, task lights, or bright windows. To determine the degree of direct glare, you can temporarily shield your eyes with a hand and notice whether you feel immediate relief. 

4. Reflected glare, such as on computer screens, sometimes causes eyestrain. But its worst effect may be causing you to change your posture to an uncomfortable one, in order to see well. 

5. The most overlooked cause of eyestrain in offices is contrast --- usually, a dark screen surrounded by a bright background such as a window or a lit wall. The best solution is to find a way to darken the area around the screen. This problem occurs mainly on screens with light letters on a black background. 

6. How much light is right? It depends on your age, the quality of the print you're reading, and other factors. There should be plenty of light for easy reading, but too much can, depending on the person, cause eyestrain. 

7. Eyes are strained more by close viewing than by distant viewing. The "right" distance for computer monitors and documents depends entirely on how clearly they can be read at a given distance. The general rule is to keep viewed material as far away as possible, provided it can be read easily.

8. If you gaze at something too long, your eyes can tire. Eyes need to focus at different distances from time to time. It's a good idea to follow the "20/20 rule" --- every twenty minutes, look twenty feet away for twenty seconds. 

9. If two objects are only a couple of inches different in their distance from the eyes, the eyes actually do NOT have to refocus to look from one to another. Greater distance differences, however, can overwork the eyes if you have to look from one object to another frequently - -- as when typing from printed copy and looking at the screen. In general, keep viewed objects at about the same distance if you have to look back and forth a lot. 

10. Can computer work cause nearsightedness? Rarely, according to optometrists. It's more likely that computer work makes you realize that you need glasses. 

11. Sometimes eyestrain is just a case of dry eyes. Lowering the monitor can help. Looking downward means more of the eye surface is covered by the eyelid, and two other things happen: the eyes unconsciously blink more, and they produce more lubrication. People who need bifocals should consider other options besides bifocals. Two good ones are: 

· "Computer glasses" that focus at the right distance for the computer screen. 

· Wearing contact lenses --- corrected for computer or reading distance in one eye, and for far distance (if needed) in the other eye. 

12.  Bifocal wearers often experience sore necks and shoulders because they have to tip their heads back to see the computer screen. 

· Lower the screen as much as possible --- if it sits on the CPU, move the CPU. 

· If necessary, remove the monitor's tilt-swivel base (consult a computer hardware person first) to gain a couple additional inches. 

· Lower the work surface that the monitor sits on. 

Appendix G

Things You Should Know About Back Pain
1. Back pain is as mystifying today as it was decades ago. Despite excellent tests and procedures, modern back specialists admit that up to eighty percent of all cases have no clear physiological cause. In fact, many pain-free people show bulging or herniated discs in x-rays.
2. Also, despite everything we know about back pain, ninety percent of us are going to have a disabling episode at some point in our lives.
3. It is difficult to predict which individual person will develop back pain. Strength, fitness, and back x-rays are not good predictors. One major study concluded that the only predictors were 1) whether the person has had back pain before, and 2) whether the person smokes cigarettes. 

4. On the other hand, job characteristics are predictors of back pain. Jobs with heavy or frequent lifting are high risk, as are jobs involving prolonged standing or sitting. 

5. There is little agreement on how to do lifting with little risk. Lifting with the legs is easy on the back, but hard on the legs and muscles. Lifting with the back puts strain on the disks but is less fatiguing.
6. So-called 'back belts' have not been proven to strengthen backs or prevent back problems. On one hand, they may help remind wearers to lift carefully. On the other hand, they may give wearers a false sense of greater strength, encouraging them to lift more than they should. 
7. People who sit for long periods are at risk for back disorders. The two greatest problems seem to be 1) sitting upright or forward, and 2) not changing position. 

8. An upright posture with a ninety-degree hip position is actually unhealthy, from the perspective of the intervertebral discs. For a number of reasons, the discs experience more pressure --- and the pressure is more lopsided --- than while standing. So it's a good idea to sit with the hip joints somewhat straightened. Yes, this resembles a slouch, with your rear end forward in the seat. A supported slouch may be healthy in the long run. Forward-tilt chairs support this posture, but so do chairs with level seats and reclined backrests.
9. Even if the hip joints aren't somewhat straightened, sitting in a reclined posture is healthier than sitting upright. This is because reclined sitting puts more of your weight onto the chair's backrest. If the chair backrest holds up more weight, the discs in the lower back hold up less weight. (Well-designed armrests also take some of the upper body weight from the discs.) And reclined sitting lets the back muscles relax.
10. All sitters should move around. In addition to helping the muscles relax and recover, this alternately squeezes and unsqueezes the intervertebral discs, which results in better filtration of fluids into and out of the cores of the discs. Discs stay plumper and, in the long run, healthier. One implication: chairs should follow the sitter as he/she changes posture.
11. The most important chair adjustments are 

· Seat height from the floor --- the feet should be able to rest flat on the floor. (However, this doesn't mean the feet should always be flat on the floor. Legs should be free to stay in different positions). 
· Depth from the front of the seat to the backrest --- sitters should be able to use the backrest without any pressure behind the knees. 
· Lumbar support height --- every person is shaped differently. 

12. The 'proper' chair adjustments and chair posture are greatly influenced by the rest of the work area. In particular, the eyes can affect posture, especially if the work material is too far, low, or high. Hand positions (especially working far from the body) can also affect body position, particularly the posture of the upper back and neck. 
13. Upper back and neck discomfort is often related to upward viewing angles (for example, monitors above eye height) or leaning, twisting, or reaching (for example, looking down and sideways at a document on the desk, or reaching for a mouse). 

14. For people with existing, chronic, difficult back pain: all the above rules are optional, because each back pain case is different. Rules for prevention of back pain or treatment of medium- level cases may be completely inappropriate for individual cases of severe back pain. Before accepting any advice, trust the "advice" of your own body's discomfort reactions.
Appendix H

Things You Should Know About Hand and Wrist Pain (Cumulative Trauma Disorders or CTDs)
1. There are many kinds of CTD medical conditions that have ergonomic causes among office workers, including carpal tunnel syndrome and various kinds of tendon inflammation. Some other disorders, such as myofascial pain syndrome, fibromyalgia, thoracic outlet syndrome, and reflexive sympathetic dystrophy are believed to be the results of cumulative trauma in some cases.  



Because of the complexity and subtle differences between disorders, physicians don't always diagnose CTD's correctly or easily. The most knowledgeable medical specialists for CTD's are generally considered to be physiatrists, or physical medicine specialists.

2. CTDs can happen when there is very little repetitious work. Besides repetition, other possible causes include: 

· Holding one position. Muscles that hold a body part in position for long periods are more prone to fatigue than muscles that move a body part around. 

· Non-neutral postures. In this context, "posture" is the position of an individual joint, not overall body posture. Any posture significantly different from "neutral" is considered to be at risk for musculoskeletal distress. "Neutral" is considered to be the position about halfway through the available range of motion for the joint. 

· Localized pressure. Direct pressure on nerves or tendons can cause damage in the long run. The wrist is one location of concern. The elbow (the funny bone or crazy-bone nerve) is another. 

· Use of force. Even small exertions can cause stress if small muscles are involved. Sudden, fast motions involving a jerk or snap. 

· Cold temperatures. 

· Vibration, as with hand-held power tools or whole-body vibration as caused by driving heavy equipment. 

3.   Keeping these causes in mind, some of the rules of thumb for preventing CTD's are: 

· Break up repetitious work. 

· Relax. Don't use your muscles to hold your hands or shoulders in a particular position. Keep your limbs and shoulders limp as much as possible, even during short pauses. 

· Use moderate postures for individual joints. Stay away from positions near the extremes of your joints' range of motion --- the most neutral joint position is about halfway. 

· Minimize contact with hard or sharp surfaces. This is especially important at the wrists and elbows. 

· Don't use too much force. Notice any exertions you have to make and see if they can be eliminated. "Exertions" don't have to involve breaking into a sweat. They can be subtle, such as pulling a hard-to-reach drawer or lifting a heavy file. 

· Move with an even motion. Avoid snapping the wrist or jerking against outside forces. 

· Keep your hands and fingers warm. Consider gloves or even fingerless gloves. 

· Break up exposures to vibration. 

4.   "Fitting the physical workspace to the worker" is often touted as the best way to prevent CTD. This is an incomplete view. Although physical workstation design, physical tool design, and adjustability are important, there are many other work-related factors. Three less tangible but extremely important factors are job design, stress control, and individual workstyle. 



Examples of job design are infrequent or inflexible breaks, low activity variety, and fast pace. Examples of stressors are deadlines, monitoring, and bad management. Examples of harmful workstyles (in the context of computer work, for instance) are how hard the individuals hits keys, how the individual holds his/her wrists, and where the individual places the mouse. 

5.   Most CTD's are preventable and curable if caught early. The key is to notice trouble when it starts --- and do something about it. Early signs may include persistent pain, tingling, numbness, burning, or aching. The signs may be constant or may occur mostly after certain activities. The drastic cures --- such as surgery --- are not reliable and should be a last resort. Nevertheless, a health professional should be consulted when you are concerned about possible early signs.

6.   Some people get CTD's because their bodies are vulnerable to them. For example, carpal tunnel syndrome seems to be related to diabetes, overweight, thyroid conditions, hormone conditions such as those caused by hysterectomy or removal of both ovaries, rheumatoid arthritis, previous injuries, and other conditions. Smoking may also increase the risk. Anyone with any of these conditions --- particularly obesity --- should be especially careful about prevention.

7.   CTD's can happen because of non-work activities. Hobbies, sports, driving, and even sleeping positions can contribute to them. Any attempts at treatment or prevention should include a look at off-the-job factors.

8.   One of the most important preventive measures is 'variety.' In other words, change posture and activities often. If possible, take breaks before getting tired. Extremely short breaks can be very helpful of frequent enough. A "break" doesn't have to be a rest break --- it can simply involve doing something else for awhile.

9.   Don't follow CTD prevention rules without looking for consequences. Every fix has a drawback. Every ergonomic rule or gizmo has a downside, which can possibly make matters worse rather than better. The best way to evaluate ergonomic fixes is by considering all the ergonomic risk factors described above in #2. Example: a wrist rest may force a straighter wrist (vertically) but may put too much pressure on the underside of the wrist or make the individual bend the wrist sideways to reach side keys. 

10. Total CTD prevention involves ergonomics (changing the environment), ergonomics education (changing work styles or habits), medical management (optimizing treatments and return-to-work procedures), and management (monitoring statistics to find the most hazardous jobs and working proactively). CTD's usually cannot be adequately dealt with without all four approaches happening together. Many obstacles to good ergonomics are not scientific, medical, or engineering reasons ... they are political in nature.

Appendix J

EMPLOYEE ERGONOMIC SUGGESTION FORM

SECTION I - JOB TASK

Job Task Description:


Employee(s) Involved [List number & job classification(s)]:


Specific Location of Task:



Identify the problem or injury potential:
Task presents a risk to: (check all that apply)

a.  Employee    _____ 

b.  Co-Worker   _____

c.  Patient         _____



SECTION II - PHYSICAL DEMANDS

Describe the physical demands of job task: (Check all that apply)



___  Standing/Upright


___  Carrying
___  Sitting 

___  Standing/Forward Bent


___  Crawling
___  Walking

___  Patient Lift: 1-Person


___  Climbing
___  Twisting with hands

___  Patient Lift: 2-Person


___  Kneeling
___  Pushing

___  Patient Lift: Using Mechanical. Device


___  Pulling
___  Stooping

___  Manual Lift of Object


___  Gripping
___  Other (Describe)

___  Balancing


___  Reaching


SECTION III - ERGONOMIC HAZARDS/RISK FACTORS

Identify Ergonomic Hazard(s) of Job Task: (Check All that apply)



___  Awkward body position or posture:


___  Direct pressure on palm/hands/arms:

___  Lifting objects/ residents of excessive weight:


___  Exposure to vibration:

___  High repetitions:


___  Lack of additional staff/help:

___  In adequate work space:


___  Unpredictable behaviors:

___  Work station(s) height:


___  Slippery footing:

___  Inappropriate hand tool(s):


___  Prolonged standing:

___  Lack of adjustable chairs, beds, work stations etc.:


___  Other (describe):

SECTION IV - SOLUTIONS

Identify possible solutions or alternatives (List at least one solution from one or more categories):



1. EMPLOYEE Change (Body mechanics, positioning, etc.):

     a.  



     b.



2.  WORK SITE/ENVIRONMENTAL Change:

     a.



     b.



3.  JOB TASK Change (performance, sequencing, essential function, ect.):

     a.



     b.



SECTION V – NAME/LOCATION OF EMPLOYEE

Name/Location of employee submitting suggestion form

Name(print):  _________________________________________   Location:   _________________________________

Signature: ____________________________________________  Date : ____________________________________

SECTION VI - ERGONOMIC TASK FORCE REVIEW

Date of review:  _____________________    Task Force Leader:  __________________________________



Was the recommended solution/alternative implemented?   YES  ______   NO  ______

If YES, indicate number and letter (See Section IV):    Number:  _____________  Letter:  __________________

If  No, explain   _______________________________________________________________________________________________

_______________________________________________________________________________________________



If a different solution was implemented, please describe:   _______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

Was the employee who submitted the suggestion notified of the outcome of the review?   YES  _____   NO  _____

Estimated cost of solution:  $___________________________
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