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Disclaimer

• The views expressed in this presentation are those of the 
author(s) and do not necessarily reflect the official policy of the 
Department of Defense, Defense Health Agency, or the U.S. 
Government.

• The mention of any non-federal entity and/or its products is for 
informational purposes only, and is not to be construed, implied, 
or interpreted, in any manner, as federal endorsement of that 
non-federal entity or its products.
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“The complex of eye and vision problems related to near work which are experienced 
during or related to computer use.”  American Optometric Association (AOA)

Computer Vision Syndrome (Digital Screen Syndrome)

Digital Screens – What is different?
• Image quality

 Paper is usually better than digital screens.
 Less/no glare and reflections

• Working distance (i.e., focusing distance)
 22–40 inches for laptop or computer screen displays
 16 inches for papers
 8–12 inches for phones 

• Lower blinking rate
 Normal: ~18–22 blinks/minute
 Computer use: ~ 7 blinks/minute
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Digital Screen Syndrome is the new name for Computer Vision Syndrome.  Is it real? Yes, eyes can be more strained and overworked with constant near work, and especially with digital screens, more glare and reflections, and more high-energy blue (short wavelength) light.  Also, less blinking and tear refreshing occur with constant staring at screens.

The American Optometric Association defines Digital Screen Syndrome as “the complex of eye and vision problems related to near work which are experienced during or related to computer use.”  Because of the increased use of technology, desktop computers and assorted digital displays, there has been an increase in eye and vision complaints by workers.  These issues are the result of many factors including image quality on a digital screen versus paper and location of the working environment when using a digital screen versus paper.  Consider that when working with paper, it is usually held about 16 inches away and often located on a horizontal desktop, while digital screens are usually 22 to 40 inches away and straight ahead or vertical.  This disparity in distance and location may result in visual strain complaints.  Also, it has been shown that the more you concentrate, the less you blink.  Because you can focus your attention on a computer much more easily than you can flipping through pieces of paper, the normal blink rate tends to decrease, from 18 to 22 times per minute to sometimes less than 7 times per minute when working on a computer.  All of these factors can result in the potential for focusing issues, ergonomic issues and dry eyes.
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Anatomy and Physiology of the Eye

• Tears, cornea, aqueous lens, 
and vitreous focus light on 
retina

• Iris makes pupil big or small to 
regulate amount of light

• Retina (rods, cones and lots of 
“wiring”) receives light and 
sends to brain
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https://www.nei.nih.gov/learn-about-eye-health/healthy-vision/how-eyes-work
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A Little More on Tears 

• A healthy tear film forms a 
smooth layer of moisture 
over the cornea – it’s not 
just water.

• If your eyes are dry, then 
that surface is rough, 
making your vision blurry.

• Dry eyes make your eyes 
hurt/irritated/red.
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https://medialibrary.nei.nih.gov/search?keywords=tear%20film#/media/1812
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Of note, the tear film on the front of the eye is the first part that light hits.  If the tear film is not robust, smooth, and healthy, it can also make your eyes feel uncomfortable/strained/painful in addition to negatively impacting the quality of your vision.

Dry Eye is usually multifactorial and can be very complex, although seemingly simple to the “naked eye.”  Paradoxically, a person with dry eye may in fact have excessive tearing due to the body’s feedback loop saying, “Hey, the eyes are too dry; get some more tears in there ‘pronto.’”
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Refractive Error Correction for Clear and Comfortable Vision

• Nearsightedness (Myopia) – eyes are too long in length
When the eye is fully relaxed, the lens focuses the image in front of the 

retina (too near), so distance images are blurry.
• Farsightedness (Hyperopia) - eyes are too short in length

When the eye is fully relaxed, the lens focuses the image too far beyond 
the retina, so near images are blurry.

 Additional focusing power provided by lens or glasses is needed to 
make vision clear, even at distance.

• Astigmatism – single eye has different focal powers
 Light is focused in different spots on the retina.
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-Etc., etc.  need to start with an eye exam by an eye doctor and with an accurate prescription
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The Lens 

• Roughly the size and shape of an M&M® 

(10 mm diameter and 4 mm thick)
• Lens has to flex forward and “squish” to 

focus up close
• As we age, lens loses flexibility (less 

“squishable”)
 Ahh, to be young again, but. . . 
 Young people can have issues as well, 

with constant near work/hyperopia
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Presbyopia

• “Old eye” in Greek = more experienced
• Usually occurs in mid-40s to early 50s… arms aren’t long enough
• Reduced ability to focus up close
 The lens becomes less flexible with age.
 We need to hold things farther and farther away (“Short Arm Syndrome”).

• Reading glasses provide additional focusing power up close.
 Bifocals
 Progressive lenses (no line)
 Computer or near vision-only glasses
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The Modern Workplace

• The modern workplace can be problematic:
 Lighting is often not set up for the digital environment we find ourselves 

working in now.
 Buildings, spaces, lights usually not set up for modern workplace

 Everything (computer, phone, paperwork, etc.) is close to our eyes.
 Working our accommodation (focusing) all day long
 Constantly focusing at near can put a strain on the system

 As we stare at screens (computer, phone, tablet, etc.) and our 
concentration level goes up, our blink rate goes down.
 Tears evaporate before the next blink, causing blurriness and irritation.
 Be aware of this and remember to blink more!
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• Incandescent  Fluorescent  Light Emitting Diode 
(LED)
 Cost, efficiency, and lifespan improvements
 Illumination standards still in the past

• LED
 Efficient, no mercury, lifespan of ~25 years
 Adjustable color and brightness for Function 

• What to do: 
 Change light fixtures as well as the lights.

LED lights used without a proper hood or diffuser 
will often create shadows and glare.

 Adjust your office/workspace setup.

Illumination
10UNCLASSIFIED – Approved for public release; distribution unlimited.

Fluorescent vs. Full Spectrum

All light is not equal.  Full spectrum LED 
lighting mimics natural sunlight and is 
cleaner and easier on the eyes.

Presenter Notes
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It is important to note that most illumination standards are based upon incandescent and fluorescent light sources and are based upon the quantity of light.  These standards are there to ensure enough lighting is available for specific areas and functions.  As we have discussed, the quality of lighting, however, is also a critical feature for our vision and visual performance.  As we transition to LEDs, we need to be prepared to deal with different sets of human factor or ergonomic issues such as luminaire designs.  Cost-efficient LEDs that can be adjusted for color (i.e., warm red to efficient bluish white) and brightness based on our mood and tasks, and lighting fixtures that will easily accommodate such functions is the goal, but, while much improved, lighting continues to be an important issue for vision and occupational health in general.

Historically, lighting has been expensive, but as technology increased, driving down expenses, standards for lighting requirements in various workplace environments.  The control of fire by early humans provided a source of warmth, protection, a way to create more advanced hunting tools, and a method for cooking food, as well as providing early man with artificial lighting to illuminate an area.  Lamps were later developed and typically used animal or vegetable fats as fuel.  A major reduction in the cost of lighting occurred with the discovery of whale oil which was used until kerosene was first refined in the 1840s.  It was used until crude oil was discovered and the petroleum industry was born.  Gas lighting was economical enough to power streetlights in major cities starting in the early 1800s and was also used in some commercial buildings and in the homes of wealthy people. 

The next major drop in price came about in the 1880s with the introduction of electric lighting in the form of arc lights for large space and street lighting, followed by incandescent light bulb-based utilities for indoor and outdoor lighting.  Fluorescent Lights were designed to replace incandescent bulbs, as they are both more efficient and longer lasting.  Fluorescent lamps produce light by converting ultraviolet emissions using a fluorescent coating on the inside of the light tube, but they tend to produce blueish white light that some people find not comfortable.  Flickering has also been an issue for some people.  Fluorescent lamps contain mercury and not considered environmentally friendly.  

LEDs have many advantages over incandescent light sources and fluorescent lamps, including lower energy consumption, longer lifetime, improved physical robustness, smaller size, and faster switching.   LEDs are generally made from semi-conductive materials, such as silicon or selenium which are solid state substances which do not contain any harmful gases.  They are light-emitting diodes that are a semiconductor light source that emits light when current flows through it.  The color of the light in an LED is determined by the energy required for electrons to cross the band gap of the semiconductor.  White light, for example, can BE obtained by using multiple semiconductors or a layer of light-emitting phosphor on the semiconductor device.  

In general, LEDs can be considered to be four times more efficient when compared to an incandescent light.  For example, a 60-watt bulb consumes 60 watts of energy to produce around 800 lumens of light energy.  However, an LED bulb of 15 watts is capable of producing the same 800 lumens while using less energy.  Also, the typical incandescent bulb lasts about 1,000 hours while a 15-watt compact fluorescent bulb can last about 10,000 hours and a 12-watt LED bulb can last around 15,000 hours.   Newer LEDs can last 50,000 to 100,000 hours or more.  Also, LEDs can be designed to generate the entire spectrum of visible light colors without having to use color filters required by traditional lighting solutions and are used for modifying cabin illumination in airplanes for example.  They are naturally directional, can be much smaller than other lights, and have faster switching with no warm-up or cool-down period.
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Illumination (cont.)

• Most offices are too bright for computer 
screens.
 Designed for desktop, paper-and-pencil 

• Room lighting is the most significant factor to 
adjust.
 More than screen time, stress, age, and 

fitness
 May not be easy to adjust in a cubicle 

farm situation
 Various individual preferences

Lighting accounts for about one third of vision symptoms in an office workspace.

Reduce overhead lighting to reduce 
glare on computers.

AND
Use task lighting on desktops.
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As you can see, we do not need a lot of light to work on a computer.  In fact, too much light can actually cause eye strain and be problematic.

A 2007 Ohio State study of 1,000 faculty members found that most used their computers for about 6 hours a day and determined that lighting was the most important factor causing eye symptoms.  They found that nearly all offices are too bright for computer use since most office lighting is designed for desktop work (i.e., paper and pencil) and with the use of cubicles in the workplace increases, the lack of individual lighting/illumination control becomes more and more of an issue.  When assessing a computer workspace, consider reducing illumination and glare from overhead lighting in the area and use task lighting on desktops when necessary.
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Reduce Glare:  Set up your Space for Success and Comfort!

• Place monitors perpendicular to 
windows.

• Use adjustable blinds on windows. 
• Use louvers to diffuse light to 

minimize shadows.
• Use indirect lighting to minimize 

reflections.
• Place monitors between and 

parallel to overhead light fixtures.
• Use task lighting as needed.
• Wear glasses with an anti-glare 

coating.
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Here are some helpful hints when it comes to designing lighting in a computer office.  Note the roles of the window, types of light sources, and monitor placement.

Anti-glare coat on glasses reduces reflections off the front of the lens.
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Direct Glare

Sitting in front of a window without blinds or a shade is the 
most common source of direct glare in an office setting.
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Indirect Glare

Reflected light off monitor surface

Tip:  Turn off your computer 
monitor and see where the 

reflected light is coming 
from. This will aid you in 
moving the light or the 

monitor to reduce reflections 
and glare.
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Photo Credit: Getty Image licensed to Army Public Health Center 1134458539

Workplace set-up tip:  Turn computer monitor off and see where reflected light is coming from; this will aid you in moving the light or the monitor to reduce reflections and glare!
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Glare Control

• Monitor location (Hint: Place monitor at 90° angle 
from window)

• Coverings at light source
 Blinds
 Louvers

• Coverings at the location
 Screen protectors
 Visor

Tip:  Place the monitor(s) under a 
hutch or cabinet on your desk to help 
reduce glare from overhead lighting.
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In this example, the worker changed the position of the monitor to control the glare. Here, we see glare being controlled by window blinds. A light fixture with parabolic louvers can reduce glare exposure in an office environment.  The more louvers the light fixture has, the more evenly light will be distributed. A glare screen is often effective at blocking the transmission of extraneous light; however, a poorly made glare screen will just decrease the contrast of the monitor display, similar to cheap sunglasses.  A monitor wrap acts as a sun visor; it tries to block light from entering the monitor.
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Ergonomics of Workstation – Monitor Positioning

• Start by placing monitors at arm’s length 
directly in front of you; adjust accordingly.
 Typically, farther away is better to lessen eye 

strain or focusing, as we have discussed.
• The top of the screen should be at eye level.

 The eyes are more comfortable when you’re 
looking down slightly.

 Ensure the screen angle is perpendicular to the 
desk.
 Some may prefer a slight tilt up, but check for 

indirect glare, i.e., reflected lights.
• Adjust text size, brightness, and contrast as 

desired.
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There are several variables you need to track to set up a monitor properly.  The main thing you need to be aware of is how the position of the monitor impacts the head/neck posture.  Most ergonomists feel that the monitor should be positioned such that the neck is in about 15 degrees of flexion.  The height of the monitor should be at eye level, with the monitor in front of the eyes such that the neck is not twisting, and the screen positioned perpendicular to the desk to minimize direct or indirect glare.




Improving Health and Building Readiness. Anytime, Anywhere — Always

Dual Monitor Positioning 
17

• Place one monitor in front of you and the other to the side, or place both monitors in 
line with your nose so you need to twist your neck slightly to the left and right to see 
each monitor.  

• The preference in the office is to keep your primary monitor in front of you and move 
programs from monitor to monitor to help maintain a neutral neck posture. 

UNCLASSIFIED – Approved for public release; distribution unlimited.

Presenter Notes
Presentation Notes
Photo Credit: Getty Images licensed to Army Public Health Center (Left) 1239468834 and (Right) 1032070148

BONUS:  Get a rolling chair so you can move yourself in front of the monitor you are working at for longer periods of time.

Face it on the side of your dominant eye; 80% use for primary monitor, 2nd monitor positioned to side (Resource: Environmental Health Science Today)

The use of two monitors at a time is becoming very common in office workstations.  Your choices are to place one monitor in front of you and the other to the side; or to place both monitors in line with your nose so you need to twist your neck slightly to the left and right to see each monitor.  The preference in the office is to keep your primary monitor in front of you and move programs from monitor to monitor to help maintain a neutral neck posture. 
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Vision and Musculoskeletal Issues
• Our body adapts to ensure the best vision, as 

the primary sensory system.
 Poor posture can cause head, neck, shoulder, 

and back musculoskeletal issues
 Don’t be a T-Rex! Maintain good posture by 

setting up your workspace for success.

• Bifocals (Adjust them, not you.)
 Get an eye exam.
 Get the option(s) that work best for you.

 Bifocals, computer Rx, computer bifocal, 
no-line multifocals (transition lenses)

– Lens/segment height and size
– Monitor distance
– Adjusted to you, so you don’t have to
– Lower monitor if needed “Dinosaur” posture
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It is not surprising that office workers who use computers for long periods have vision/comfort complaints.  Our eyes were really not built to maintain focus over a very small focal length for long periods.  Our natural eye behavior is to search the visual field and rapidly move between objects located at different points in space.  This means that both the external and intrinsic eye muscles are functioning dynamically.  The static eye patterns inherent in computer work can strain those muscles to create visual problems, including headaches.

Bifocal users have special problems.  Since their near visual field lens element is at the bottom of their glasses, they must tilt their necks back to view the monitor clearly.  Chronically extending the neck in this way can be very painful.  It forces the head weight to be carried by the small joints at the back of the cervical spine.  This posture can also increase the wear of these small joints and cause early arthritis.  It is recommended to put the monitor height down as far as it can go or to invest in glasses meant just for computer use that allow the user to view the screen out of the entire lens.

Photo Credit: U.S. Army Photo, APHC, by John Pentikis
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Types of Bifocals:  Traditional vs. Progressive
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Traditional (“lined”) bifocals
The lined lens corrects for distance (upper lens) 
and close-up reading (lower lens). 

• Benefits:  
 Quick adaption to reading or distance
 Less expensive than progressive lenses

•  Cons:
 Does not correct “intermediate” vision 

(e.g., computers, dashboard in car)
 Line can be aesthetically unappealing 

Progressive bifocals
The no-line lens provides gradual correction for 
distance, intermediate, and near vision. 

• Benefits: 
 Multiple prescriptions in one lens include 

intermediate vision 
 No lines more aesthetically appealing

• Cons:
 Slower adaption time for different 

distances
 More expensive than traditional lenses

Presenter Notes
Presentation Notes
Adobe Stock images licensed to DCPH-A
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• 20/20/20 Rule:  Every 20 minutes, take a 20- 
second break and look at something about 20 
feet away to relax your eyes.

• Stand up and move about periodically!
 The National Institute for Occupational 

Safety and Health (NIOSH) recommends a 
15-minute break every 2 hours.

Reducing Digital Screen Syndrome 

Tip: Adding short breaks every hour to include movements 
and stretching helps to increase work productivity and 

comfort.
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Sitting is the new smoking!

Another resource for sleep, nutrition, and physical activity is the Army’s Performance Triad at https://p3.amedd.army.mil/

Another cause of computer eye strain is focusing fatigue. To reduce your risk of tiring your eyes by constantly focusing on your screen, look away from your computer at least every 20 minutes and gaze at a distant object (at least 20 feet away) for at least 20 seconds. Some eye doctors call this the "20-20-20 rule." Looking far away relaxes the focusing muscle inside the eye, which reduces strain and fatigue.  Also, to reduce the risk for computer vision syndrome and neck, back and shoulder pain, take frequent screen breaks during your workday.  

It is important that during these breaks you do not simply use the time to check the messages on your phone.  Stand up, move about, and stretch your arms, legs, back, neck and shoulders to reduce tension and muscle fatigue. NIOSH recommends that a computer worker take a 15-minute break every 2 hours, but studies have found that even 3-minute breaks away from the computer increase productivity by 5 percent, whereas breaks with stretching increase productivity by 15 percent. 

These techniques can be recommended to workers who spend significant amounts of time at a computer or digital device.  However, when in doubt, a recommendation to be examined by an eye care professional is an excellent idea.
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Making Life Easier and More Comfortable

• Reduce glare by setting up your workspace properly.
• Get an eye exam at least every 2–3 years or more often if symptoms occur.

 Make sure the prescription is up to date.
• Talk to your doctors about computer issues such as eye strain/tiredness at 

the end of the day, dry eyes, headaches and neck/shoulder pain. 
• Consider glasses for near work (single vision or multifocal computer-only Rx).

 Computer bifocals have two focal distances: 
 The top is for computer use (distance will be a little blurry).
 The bottom is for up-close activity (paperwork, phone use, etc.).

 An anti-glare coating and/or slightly tinted lenses may also help (i.e., 5% rose 
tint).

• Apply the 20/20/20 Rule, and don’t forget to blink! 
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Sleep Deprivation and Human Health Effects
• Three out of five Americans report insufficient sleep.
• One out of three average less than 6 hours of sleep per night.

 Fifty years ago, only 3 out of 100 had such little shut-eye.
 Negative impact on mood, social life, activities
 Decreased concentration
 Decreased physical and mental performance

• Over a third admit to driving while drowsy.
 Performance and attention can be similar to driving while 

drunk.
• Worldwide, children today sleep 1.2 hours less than 100 years 

ago.

Sleep deprivation is being 
recognized as a public 

health issue with 
significant impact on 

overall health.

Vision-driven circadian 
rhythm may be the key!
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Source: Better Sleep Council, 2021.
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Effects on health may be far more significant than previously thought; vision-driven circadian rhythm may be the key.
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Blue Light

• Blue light influences the human circadian 
clock; you need some — but not too much! 

• Too much exposure to blue light before 
bedtime may negatively impact your sleep.

• Blue light-blocking glasses may or may not 
help. Current research is inconclusive.
 Some find these glasses help reduce eye 

strain as well.
• Recommendation:

 Use the “Night Shift” function on your 
smartphone.

 If wearing “blue-blocking” glasses seems to 
help you or make you more comfortable— 
go for it!
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What’s the deal with blue light these days, anyway?

Blue light glasses have become increasingly more popular with the increase of screen time among our cellphone, laptops, and tablets.  Blue light is not a bad thing, as it helps you regulate your sleep pattern. However, if you are exposed to it too close to bedtime, it can negatively impact your sleep.  Therefore, it is recommended you try to decrease your blue light exposure before bed. The jury is still out on whether blue-blocking glasses help in reducing exposure, as the current research is inconclusive; more is needed.

Studies continue to be undertaken to learn more about the impact of the environment on the eye.  A current topic of interest has been blue light and its impact on the eye.  To understand the issue, remember that there is an inverse relationship between the wavelength of light rays and the amount of energy they contain. Light rays that have relatively long wavelengths contain less energy, and those with short wavelengths have more energy.  So, light rays on the blue end of the spectrum have shorter wavelengths and more energy.  Also, the short-wavelength, high-energy light rays on the blue end of the visible light spectrum scatter more easily when they strike air and water molecules in the atmosphere.  This is what makes a cloudless sky and the sea look blue.  

Sunlight is the main source of blue light, and being outdoors during daylight hours is where most of us are exposed to it. But there are also many manmade sources of blue light, including fluorescent and LED lighting and flat-screen televisions.  Most notably, the display screens of computers, electronic notebooks, smartphones, and other digital devices emit significant amounts of blue light.  The amount of High-Energy Visible (HEV) light these devices emit is only a fraction of that emitted by the sun.  But the amount of time people spend using these devices, and the proximity of these screens to the user's face, have many eye doctors and other health care professionals concerned about possible long-term effects of blue light on eye health.

Body uses blue light to regulate your sleep pattern.
If exposed close to bedtime, it can:
Negatively effect your sleep.
Decrease concentration.
Decrease physical and mental performance.
Lead to eye strain.
Blue light glasses may or may not help; current research is inconclusive.

iPhone® / Smartphone “Night Shift” function 
“Many studies have shown that exposure to bright blue light in the evening can affect your circadian rhythms and make it harder to fall asleep…..” 

Blue light (short wavelength, around 480 nm, higher energy)
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Additional Sources 

National Eye Institute:  https://www.nei.nih.gov/learn-about-eye-
health/eye-conditions-and-diseases/refractive-
errors#:~:text=Nearsightedness%20(myopia)%20makes%20far%2D
,objects%20look%20blurry%20or%20distorted

MEDLINE: https://medlineplus.gov/ency/imagepages/19511.htm 

Branch email: dha.apg.pub-health-a.list.org-cphe-63@health.mil
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