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There is more to ergonomics than getting a good office chair.
Ergonomics is the applied science of equipment design, as for the workplace, intended to maximize productivity by minimizing operator fatigue and discomfort. [Source: ergonomics. Dictionary.com. The American Heritage® Dictionary of the English Language, Fourth Edition. Houghton Mifflin Company, 2004.] 
Be Aware of Ergonomic Hazards at Work
All workers in NOAA's Line/Staff Offices are vulnerable to injury due to poor ergonomics and repetitive stress on the body. These injuries may not be fatal, but they can result in chronic pain, missed days of work, and reduced productivity. 
Adjusting the Workspace
· Work Surface Adjustable Height — Work surfaces should be about elbow height. For keying work, this often means the work surface is adjusted slightly higher because the height of the middle row of keys is the effective work surface height.  For writing tasks, lower the chair slightly to support your lower arms. 

To adjust your chair, sit on the chair with the seat pad horizontal, or tilted comfortably forwards, and adjust the height until your feet are flat on the floor and there is no pressure under your thighs. Next, move to the desk and adjust the work surface height until it is at your elbow height when sitting in the correctly adjusted chair. 
· Work Surface Fixed Height — Adjust the height of your chair to suit the work surface. Then, if your feet are not flat on the floor without pressure points under the thighs, you will need a footrest. 
· Posture — Maintain your posture with back tall: hip, elbow and knee angles at 90º or greater. Alter your posture frequently and stand from the chair at least once an hour. Generally, your neck should not twist or bend to the side. Consider using a headset if you use the phone frequently. Your upper arms should hang freely beside your body and your shoulders should be relaxed. 
· [image: Computer monitor that can be adjusted for optimal viewing]Computer Monitors / Screens — The top of the computer monitor should be placed at or below your eye height. Your natural gaze angle is about 20 degrees below the horizontal. Placing a monitor on the CPU box generally lifts the top of the screen above eye height, which is not recommended.  Research indicates that people find the position of the screen at about 15 to 20 degrees below horizontal eye level is the most comfortable. 

Generally, you should look straight onto the monitor. You should not have to twist your neck to view the monitor. Ideally, the monitor should tilt away or backward so the monitor is perpendicular to the line of sight. This can reduce glare. If glare is present on your display, try a slight change in the tilt to see if it removes the glare and does not cause other issues for you. Sometimes moving the monitor along the work surface removes the glare. The ergonomic positioning of flat panel displays is now easier than ever with a new range of highly adjustable display arms. 
Eyes
Muscles control the eyes and like other muscles, eye muscles need a change in position periodically. If you have been looking at a monitor for more than 10 minutes you should swivel on your chair and focus on something straight ahead of you in the distance. This relaxes your eye muscles. The object in the distance can be out the window or on the other side of the room. Take the opportunity to get up and stretch to change your posture. Because computer monitors are generally positioned at a greater distance from your eyes than a paper document, standard "reading" prescription glasses are often inappropriate for computer work.  If you have concerns, you should discuss them with an eye specialist. 
· Flicker and Fuzzy Images — Eyes can get tired and sore if they have to deal with glare, flicker, or fuzzy monitors. Computer screens should not flicker and the image should be crisp and clear. Flickering monitors are usually caused when the monitor is not updated at a sufficiently fast refresh rate. A refresh rate of at least 70 Hz (and preferably more) is recommended. Another cause of flickering screens can be power packs or electrical wiring nearby. Moving the monitor slightly can dramatically affect this form of flicker. Lettering on the monitor should be sharp. If it is not, some other reasons could be that the monitor is dirty, the video card may be inappropriate, the phosphor coating on the inside of the screen may be degrading, or the monitor may need adjusting. Consult a computer technician if you need help identifying the source of the difficulty. 

New LCD and other thin-screen all-digital displays have the potential to offer sharp, stable images. They take up less workspace and this can be an advantage when positioning screens and sizing workspaces and floor areas. As well as offering potential power savings and reducing the heat load, new LCD and other thin screen digital displays may also reduce air conditioning costs. 
· Lighting — Many offices use general lighting for all areas of the office. This can lead to too much lighting for computer work.  CAD operators (computer aided drafting people) often work in rooms with lower lighting or with task lighting provided for specific areas, e.g., the desk top for reading paper documents. Lighting design that allows some flexibility in the lighting level is recommended. 
· Glare — Glare can be a major problem in modern office spaces, and particularly in open plan spaces. Glare can result in sore eyes, headaches, and poor posture. People often adopt poor postures to place themselves between sources of glare and the monitor to block reflections. To minimize the opportunity for glare to be an issue on monitors, the screen surface should be placed perpendicular to the windows. 

Glare is best dealt with by finding and controlling its source. Some options for controlling glare are: 
· Putting parabolic diffusers on lights. 
· Drawing blinds over windows at different times of the day. 
· Repositioning the monitor.  Take care that this does not introduce other posture problems. Once the monitor is repositioned, you may need to rearrange the work surface. 
· Using partitions. 
[image: wrists wearing support braces for typing]Ergonomic Risks 
· Carpal Tunnel Syndrome: can be caused by inadequate wrist support at computers and repetitive motion. 
· Back strain: due to inadequate seating support, long hours standing on hard surfaces, and heavy lifting. 
· Eyestrain, neck pain, and shoulder tension may be caused by harsh or poor lighting, computer glare, and monitor distance, just to name a few things that can lead to ergonomic disorders. 
Some Tips for Injury Prevention
1. At your desk, take time to adjust your chair, keyboard, mouse, and monitor to suit you. Your chairs should have good back support. Keyboards and mice should be placed so that your wrists are in a neutral or negative position. 
2. [image: Employ proper hand positions while keyboarding.]Keyboard & Mouse platform: Use care when selecting a keyboard tray for purchase. Note a poorly designed keyboard tray, or one that does not fit in the space provided, will force you to adjust to the keyboard tray's limitations. Common consequences of a poorly designed keyboard tray include: 
· The top of the thighs hit the bottom of the keyboard tray. 
· The wrists are exposed to mechanical compression. 
· The keyboard tray cannot be adjusted to its desired settings because its shape is not compatible with the desk style. 
· These deficiencies can contribute to the development of poor posture and bad working habits. 
3. Computer monitors should be at or slightly below eye level. 
4. Prevent eyestrain by avoiding glare and using matte finishes or indirect lighting. Have regular eye exams. 
5. If you are seated for long periods of time, shift your posture regularly and take short breaks to get up and move around. 
6. If your job requires you to stand for long hours on hard surfaces, request anti-fatigue mats to relieve the strain on your feet, legs, and back. 
7. Keep frequently used parts or materials within easy reach to avoid bending or straining. [image: Use tools with cushioned grips]
8. Practice proper lifting techniques and use hand-trucks, carts, or dollies whenever possible. 
9. Choose power tools over manual tools whenever possible. The next best solution is to use hand tools with cushioned grips, with the handle size matched to the user and the task. 
10. Avoid repetitive motion injuries by mixing it up; use task rotation, short breaks, vary the pace and rotate jobs to reduce stresses through repetition. 
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