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			Introduction

			Do your eyes feel tired at the end of the day? Do they feel dry after you’ve spent a few hours on the computer? Are they red and irritated? Is your vision fluctuating? Do you get a headache after watching a movie or reading a book? If you answered yes to any of the previous questions, you are likely experiencing what millions of people here and around the world experience every day: eyestrain. Eyestrain is one of the most common problems associated with our changing visual demands as well as our modern lifestyles.

			Eyestrain is not necessarily a vision-threatening disease, but it can sure make your life miserable. Whether you are trying to get your work done on a deadline or just texting your friends in the evenings, eyestrain can create havoc in your life. It’s simply no fun. Our eyes are our main way to interact with the world, and not only must they see clearly but also function smoothly to allow crisp and comfortable vision. This book is designed to help you to correct or avoid eyestrain so you can maintain proper vision. It will guide you along a path of discovery to determine the sources of eyestrain in your life and how to address them successfully. Some of the solutions to eyestrain might be to correct your eyeglass prescription, change your contact lenses, use a computer the correct way, or eat the right diet to support healthy eyes.

			This book is divided into eleven chapters. Chapter 1 covers the anatomy of the eye and the visual system, so you can get a sense of how things need to work to allow you to see clearly. Chapter 2 looks at the definition of eyestrain and what the symptoms of this condition might be, as well as how this problem might be alleviated. Chapter 3 explains how our eyes work when they look at digital images, which include images on monitors, laptops, cell phones, smart watches, and any other device that displays images as a combination of pixels. Given the enormous amount of time we spend viewing digital images, this chapter goes in depth to cover many aspects of this issue at work and in social activities. Chapter 4 describes how our eyes work when they read text on paper, which can still lead to symptoms of eyestrain. In Chapter 5, we discuss eyeglass lenses, how they may be inappropriate for different types of viewing, and how this mismatch can lead to significant eyestrain.

			Lighting is a critical part of how we see in various situations, and it differs when we view digital images as opposed to printed text. There are a myriad of different lighting sources, so in Chapter 6 we cover several common lighting conditions and show how to relieve eyestrain with proper lighting. Stress is a significant part of eyestrain, so Chapter 7 lists a number of different stressful situations in which we often use our eyes. As we age, the functioning of our eyes changes, so simply getting older can cause various eyestrain conditions. In Chapter 8, we cover the various changes that occur with age in the visual system, and how they can potentially lead to eyestrain.

			Since the eyes are part of the body, we must consider the choices we make that affect our bodies. If our diet or lifestyle interferes with proper bodily function, then our eyes may also be affected. Chapter 9 reviews the different nutrients that support eye health and can help to relieve eyestrain as well. In addition, many of us take medications for various medical conditions. These medications can have significant side effects, many of which can affect the function of the eyes and visual system. In Chapter 10, we look at how these side effects can affect vision.

			In Chapter 11, we offer some general eye “exercises” designed to help maintain or improve the functioning of our eyes. (I hesitate to use the term “exercise” without qualification in connection with these techniques, however, as they do not improve muscle strength but rather improve the focusing and coordination of the visual system.)

			The book ends with a list of resources that can help you to find the materials and nutritional support sometimes necessary to reduce eyestrain.

			If you are one of the millions of people who suffer from eyestrain on a daily—with or without glasses—and think you could never alleviate it, think again. Once you understand the cause of eyestrain and the steps you can take to overcome it, you will have the power to make eyestrain a thing of the past. As you will learn from the chapters that follow, with just a few simple changes, you can make those sore eye pains go away forever.

		

	
		
			1. Your Eyes and the Visual System

			This book is not designed to be a technical medical synopsis of the anatomy and physiology of the human visual system. To grasp how eyestrain develops, however, you should have some general information of how the eye works in order to have some background with which to make intelligent decisions regarding eyestrain. We will start with some basic eye anatomy, just so you know what’s what regarding the parts of the eye. Then you may understand how these parts work together to create this fascinating sense of vision.

			LOOK AT YOUR EYES

			The eyeball is essentially that—a ball. Its diameter is roughly an inch, and it is about three inches in circumference. The part of the eye that is visible to the world—between the eyelids—is actually only one-sixth of the eye’s total surface area. The remaining surface area of the eyeball is hidden behind the eyelids. The outer surface of the eye is divided into two parts: the sclera (SKLER-ah), the white part that is the outer covering of the eye, and the cornea (KOR-nee-ah), the transparent membrane in front of the eye. (See Figure 1.1 below.)
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			The cornea, which is steeper in curvature than the sclera, may be difficult to see because it is transparent and backed by the colored iris (EYE-ris). You can see the cornea easier if you look at a friend’s eye from the side. The cornea serves to protect the eye (it is a very sensitive membrane) and to act as a lens to begin the focusing of light.

			We traditionally think of the cornea as the first surface that light strikes when entering the eye, however, the light also has to go through the tear layer that covers the front of the eye. Being very thin (much thinner than a human hair), you might not think that it could affect the focusing of the light, but if you have dry (or excessively wet) eyes, you have realized how important an even and uniform tear layer is in the visual process. If the tear film is uneven—too thin or too thick—it will distort the vision and possibly create eyestrain. This fact becomes obvious when you find yourself blinking several times in order to see something clearly, or when you sometimes have to widen your eyelids and hold them open for a few seconds before an image becomes clear. Either situation can lead to eyestrain due to an inadequate tear film.

			The sclera is made of tough fibers, which allow it to perform its function of supporting the contents of the eyeball. It has a white appearance because the fibers are light in color, and because it contains very few blood vessels. Just inside the sclera and covering the same area is the choroid (KOH-royd), which is the main blood supply to the inner eyeball. Just inside the choroid is the retina (RET-in-ah), the nerve membrane that receives the light.

			The small but important central area of the retina is called the macula (MAC-you-lah). The macula is the area of the retina used for sharp, detailed vision, such as threading a needle or spotting a distant object. The central part of the macula is called the fovea (FOE-vee-ah), a small depression in the retina of the eye where visual acuity is highest.

			In addition to the blood vessels of the choroid, there are also blood vessels that enter the eye through the optic nerve and lie on the front surface of the retina. They supply nutrition to the retina and other structures inside the eye. These parts all seem to be very basic when you think of what an eye must do. The eye needs protection and support (provided by the sclera), a blood supply (provided by the choroid and through the optic nerve), and a mechanism for seeing (provided by the retina).

			When you look at an eye, the first thing you will notice is the iris. If you look closely at an eye, you will see that the iris is enclosed in what is known as a chamber, which is a medical term for a closed space. The iris is surrounded by a watery fluid called the aqueous (AY-kwee-us) humor, or aqueous fluid. (The term “humor,” in this case, does not have anything to do with being funny; it is just the Latin word for fluid.) Just behind the iris is the lens, which facilitates focusing. The lens, also known as the crystalline lens, is transparent and cannot be seen from the outside unless special equipment is used. Behind the lens, and filling the main chamber within the eye, is the vitreous (VIT-ree-us) humor. The vitreous humor is more gel-like and less watery than the aqueous humor and helps in the support of the retina and other structures.

			How the Eye Works

			Let’s look at the visual process by starting at the beginning. Light enters the eye by passing through the tear layer, the cornea, the aqueous humor, and the pupil. It is focused by the lens and then goes through the vitreous humor and onto the retina. (The retina is actually an extension of the brain, since the nerve fibers from the retina go directly into the brain.)

			The light that strikes the retina first stimulates chemical changes in the light-sensitive cells of the retina, known as the photoreceptors. There are actually two kinds of photoreceptors: rods and cones. Rods are long, slender cells that respond to light or dark stimuli and are important to night vision. Cones are cone-shaped cells that respond to color stimuli and therefore are also known as color receptors. There are about seventeen times as many rods as there are cones in the human eye—about 120 million rods and 7 million cones in the retina of each eye. These rods and cones interconnect and converge to form networks of nerve fibers. About 1 million nerve fibers make up each optic nerve.

			When the rods and cones receive light, they convert the light energy into nerve energy, which we will call a “visual impulse.” This impulse travels out of the eye into the brain via the optic nerve at a speed of 423 miles per hour. It first reaches the middle of the brain, where a pair of “relay stations” combines the visual information being carried by the impulse with other sensory information. The impulse then travels to the very back part of the brain, the visual cortex. It is here that the brain interprets the shapes of objects and the spatial organization of scenes, and recognizes visual patterns as they belong to known objects–for example, it recognizes that a flower is a flower. Further visual processing is done at the sides of the brain, known as the temporal lobes. Once the brain has interpreted vital information about something the eyes have seen, it instantaneously transfers this information to the different areas of the brain that must play a part in the response. For example, if the information is that a car is moving toward you, this information is relayed to the motor cortex, which is the area that controls movement and enables you to get out of the car’s way. The motor cortex is located in a band that goes over the top of your head, from just above one ear to just above the other ear.

			Therefore, vision is really the combination of the eyeball receiving the light and the brain interpreting the signals from the eye and initiating a reaction. We will discuss this process of vision in more detail in the next chapter.

			Refractive Errors

			The process I have just described is how the normal eye and visual system function when working perfectly well. This condition of the eye being optically normal is called emmetropia (em-eh-TROH-pee-ah). (See Figure 1.2 below.) Not all eyes, unfortunately, are emmetropic. Very often, something goes wrong and the visual process is disrupted. About 50 percent of adults in the United States have difficulty seeing clearly at distance, and about 60 percent have difficulty seeing up close with no corrective lenses. One of the more common problems is the mis-focusing of light as it is directed onto the retina. The light can focus too soon or too late, or it can be distorted. Because the bending of light is technically called “refraction,” the mis-focusing of light in the eye is called a refractive error.
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			A refractive error can play a major role in the development of eyestrain. First, let’s define the terms used to describe refractive errors. Nearsightedness, also called myopia (my-OH-pee-ah), means having good near vision but poor distance vision. (See Figure 1.3 below.) For the nearsighted person, an image of a distant object (of at least twenty feet away) falls in front of the retina and looks blurred. Nearsightedness results when an eye is too long, when the cornea is too steeply curved, or when the eye’s lens is unable to relax enough to provide accurate distance vision, or from some combination of these problems and other factors.
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			You can tell if you are nearsighted if you experience a blur while looking at something at a distance. In addition, you may notice that squinting your eyelids closer together clears the image (to some degree). This squinting can cause the muscles around the eyes to tense, which will lead to eyestrain.

			Farsightedness, also called hyperopia (high-per-OH-pee-ah), is not exactly the opposite of myopia. (See Figure 1.4 below.) For the farsighted person, the image of an object that is twenty feet or more away is directed past the retina, so that it looks blurred because it has not yet been brought into focus. Farsightedness occurs when the eye is too short or the cornea too flat, or from some combination of these and other factors. The main difference between nearsightedness and farsightedness is that the eye can increase its focal power by using its muscles to increase the shape of the crystalline lens, which can temporarily compensate for farsightedness, but it cannot reduce its power to compensate for nearsightedness.
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			As you might expect from the above situation, the muscles around and inside the eye become tense from overuse, thus creating a “strain” around the eyes. This is one of the more common reasons for eyestrain.

			Theoretically, the surface of the cornea should be almost spherical in shape, like the surface of a ball, so that when light passes through it, it can be focused at a single point. Nature is not always perfect, however, and the cornea is often warped, resembling the side of a barrel, being flatter in one direction and steeper in the other direction. The lens, too, can be irregular in shape. These distortions can be significant enough so that the light that passes through the cornea and lens in the vertical orientation will focus at a different spot from the light that passes through in the horizontal orientation. Now you have two points of focus with a blur between them. This is known as astigmatism (ah-STIG-mah-tism). (See Figure 1.5 below.)
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			If the difference between these two points of focus is great enough, the eye will strain trying to decide which point of focus it should use. You might then develop occasional blurring of vision, tiring of the eyes, or possibly headaches, which all can be interpreted as eyestrain. Astigmatism in small amounts is very common and not of great concern. About 23 million Americans, however, have a significant amount of astigmatism, requiring correction. This is a major cause of eyestrain, but if a person with significant astigmatism has never seen clearly (having had the condition from birth), then the brain will adapt to fool the person into thinking they can see clearly. Glasses and contact lenses correct astigmatism because the curvature of the lens compensates for the curvature of the eye. This is a simple optical correction. Glasses or contacts, however, will not change the amount of astigmatism—that is, they will not cure the problem.

			Seeing Clearly Now

			Think about the last time you visited your eye doctor’s office. You probably got a full examination, had what seemed like a hundred different tests, and asked, “How are my eyes?” Your doctor may have said, “You have twenty-twenty vision!” Perhaps then you walked out of the office satisfied that your eyes were in good shape. Were they, though? What does “twenty-twenty,” written as “20/20” for short, mean exactly?

			The term 20/20 vision is a notation that relates to the resolving power of the eye. An eye’s resolving power is its sharpness of sight, which we can define as the ability to distinguish two points from each other and not see them as just one point. This resolution occurs at its maximum in the fovea portion of the retina. If your vision is 20/20, it means you’re seeing at twenty feet what the “optically normal” eye can see at twenty feet–that is, that your eyes can distinguish one point from another on a specific line of characters from a standard eye chart placed twenty feet away. The standard chart, named Snellen chart (after Hermann Snellen, a Dutch ophthalmologist who introduced the chart to study visual acuity in 1862), is still the standard in eyesight testing. If your vision is, let’s say, 20/40, it means that you can see at twenty feet what the normal eye can see at forty feet. You have to be closer to the object than normal. If your vision is 20/100, you must be at twenty feet while the normal eye can be one hundred feet away and see the same thing as clearly.

			In short, the larger the bottom number is, the poorer the resolving power of your eye, which is also known as your visual acuity. Visual acuity is measured for distance and near vision. So now you know that 20/20 is something like a grading, or scaling, of eyesight.

			Binocular Vision

			Seeing a clear 20/20 is certainly a good indication that your eyes are doing their job well, but sharp eyesight is just one of the functions that your eyes perform. So far, in this book we have discussed the function of “the eye.” We have two eyes, though, and they must work in harmony with each other. One of the most fascinating abilities of the visual system is to take images from two eyes and put them together to make just one picture. This process is called fusion. You do not normally see two images, so the idea might sound strange, but double vision can occur and is one of the most dangerous manifestations of vision problems leading to eyestrain. Imagine trying to hammer a nail and seeing two nails instead of one!

			Here is how the brain puts two images into one picture. Let us assume that you have two eyes and they are both working about equally well. As you look at an object, each eye receives an individual image of that object. Both of these images are transmitted back to your brain, where they are then “fused” together into one image. In order for that to happen, however, both eyes must be pointed at the same object, at the same spot, with the images approximately equal in size and clarity. This is why the process is termed binocular vision.

			Now, if one eye does not aim at the same spot as the other, each eye will see a slightly different view of the object, and the two images will not match up. When these images are transmitted back to your brain, they will stimulate two different groups of brain cells and you will experience two pictures, otherwise known as diplopia (dih-PLO-pee-ah), or double vision. After a short time, your brain will decide to suppress, or turn off, the image from the eye that is pointed in the wrong direction so that you can see one picture again, thus reducing the “strain” of two competing images. This suppression is necessary for our visual survival, but it is not the way we should use our visual system.

			Suppression of an image is the brain’s way of making our daily tasks easy and comfortable in stressful situations. Thus, while you might think that suppression of an image is devastating, it actually works pretty well. What is more serious, however, is when there is a competition between the eyes, when the eyes struggle to work together. It is competition that causes the person to grapple with reading tasks, and that can lead to poor reading comprehension, job performance, and, of course, eyestrain.

			CONCLUSION

			Our visual system is amazing and has evolved over the centuries to adapt to our daily viewing conditions. Eyestrain can arise when we try to use our eyes in new and unusual situations that are unnatural for us. It comes in many forms and with varied symptoms. We will now start to review how our eyes work in various daily tasks and how they can be strained if not prepared to do the job for which they were designed.

		

	
		
			2. What Is Eyestrain and How Do You Know if You Have It?

			One of the most common complaints heard in most eyecare practitioners’ offices centers around persistent eyestrain. Eyestrain can lead to headaches, eye soreness, blurred vision, and many other issues that can interfere with clear, comfortable vision. In this chapter, we will review how eyestrain is defined and the causes of the condition.

			TAKING A LOOK BACK

			The current version of the species of man, Homo sapiens, first appeared between 300,000 and 400,000 years ago. Our ancestors were designed to survive in a difficult and challenging environment. Finding food, shelter, and protection were the first priorities, while the “comforts” of clothing and amenities were secondary. Their bodies developed to support their needs: flexibility, agility, and strength. If successful, they lived to the ripe old age of between twenty-five and thirty years old, according to most authorities.

			Likewise, the eyes of our ancestors were designed for similar types of survival. They were situated in a frontal position so the visual fields could overlap and work together, creating the sense of stereoscopic vision—the ability to perceive depth. They are near the top of the body so as to afford the longest range of seeing. Since they were formed for mostly daytime viewing, our “bright” vision was keen; our night vision was adequate but secondary. The eyes were also developed so they could rotate and move in many directions, in conjunction with head movements, to be able to view a wide radius of the horizon. This design allowed a freedom of movement of the eyes so that they could see more easily without being strained.

			This hunter-gatherer type of visual system is the same one we use today. We now, however, view our world for about sixteen hours a day, much of the time in artificial light and in an environment that is mostly within arm’s reach. We read small items of text in various lighting situations for hours on end and struggle to meet deadlines. During much of the year, our eyes are exposed to very little daylight for an extended time. We are asking our eyes and visual system to adapt to these adverse conditions and they must make the necessary adaptations to assure our “survival.” These changes are slow to develop and not always successful for what we need to accomplish. Oftentimes sacrifices are made in one area of vision for the sake of seeing better in other situations.

			WHAT IS EYESTRAIN?

			While eyestrain sounds like a simple concept, it is not that easily defined. The medical term for eyestrain is the condition known as asthenopia, (as-then-OH-pee-ah), which comes from the Greek words “asthenes,” meaning weak, and “opia,” meaning eye or vision. In fact, the actual definition from the Dictionary of Visual Science has several different variations of the condition, mostly related to from where the “strain” originates.

			The general definition for asthenopia describes it as “a marked tendency for visual recognition to fade rapidly.” (Of course, no eyecare practitioner is going to hear that coming from a patient who feels affected by eyestrain.) The Dictionary of Visual Science goes further when it attempts to define eyestrain. Its single definition is: “Asthenopia; ophthalmocopia; fatigue of the ciliary muscle or of some of the extrinsic (meaning external) muscles of the eyeball, due to errors of refraction or to imbalance of the ocular muscles; the symptoms are, in different cases, pain in the eyes, lacrimation (tearing), sties, headache, vertigo, nausea, and various other reflex symptoms.”

			The following conditions are forms asthenopia.

			Accommodative Asthenopia

			This term refers to eyestrain that is due to errors of refraction and the consequent strain on the ciliary muscle, which controls the focusing of the lens inside the eye.

			Muscular Asthenopia

			This term refers to eyestrain that is due to an imbalance of the extrinsic ocular muscles. These muscles attach to the outside of the eyeball and control eye movement. As you will recall from Chapter 1, the eyes must be pointing at the same object at the same time (eye coordination). If there is a tendency for the eyes to turn in too much, then they will strain to maintain a lock on the object being viewed. Conversely, the eyes may not turn in enough, and they may have to strain to try to maintain their aim at an object. Either situation is an ideal circumstance for muscular eyestrain.

			Nervous Asthenopia

			This term refers to eyestrain that is due to a functional or organic nervous disease. Any neurological disease can affect the comfort around eye movements. Many diseases, whether they are eye-related illnesses or occur in other parts of the body, can affect eye function. Since there are several nerves in and around the eyes, any disorder that affects nerves can make seeing more difficult and lead to eyestrain.

			Tarsal Asthenopia

			This term refers to eyestrain that is due to abnormal pressure of the eyelids on the globe of the eye. This is a rare occurrence, but if a medical condition presents with swelling of the eyelids, excessive pressure can cause discomfort. This is not so much related to the sagging of the eyelids that can accompany aging but rather a disorder of the glands within the eyelids, which can cause them to become stagnant and swell up.

			Glare-Induced Asthenopia

			This is a term I have decided to include in this section because modern computer use has created a reality in which people spend many hours looking at near images through glass. This circumstance can create excessive glare and light scatter, making images more difficult to see. This problem can also occur during night driving, when lights are scattered either through the windshield or due to a clouding of the structures within the eye (as often happens with cataract formation).

			Digital Eyestrain

			This term was coined in the early 1990s in response to the myriad of symptoms that people were experiencing while viewing computer screens. The original screens were designed like the original televisions (using a cathode ray tube projected onto a glass surface) and producing letters that were either white (on a black screen) or amber in color in a dot matrix pattern, which refers to a two-dimensional pattern of dots that is used to display images. This condition made it difficult to focus on letters, thus leading to eyestrain. (See Chapter 3.)

			Symptoms

			From a patient’s perspective, eyestrain can make itself known through a number of symptoms, including tired eyes, headaches, heavy eyes, blurred vision, fluctuating vision, “pulling” of the eyes (a feeling like the eye muscles are being “stretched”), visual hallucinations, double vision, and many more (we doctors have heard them all!). In general, however, eyestrain refers to any discomfort in or around the eyes that makes seeing difficult or blurred.

			Here is another way to figure out if you have eyestrain: Go to a 3D movie! If you can enjoy the movie and perceive the true depth and action scenes of the movie with no problems, then your eyes are likely coordinated. If you notice that your vision is not clear, feel dizzy or possibly nauseated, get a headache, become light-headed, or experience any other physical symptoms, then you may have a binocular vision problem that can lead to eyestrain.

			EYESTRAIN SYMPTOM CHECKLIST

			The following table is a checklist of symptoms that could lead to eyestrain along with their common causes, which you may be able to address. I hope you become aware enough of these causes to the point of avoiding the conditions that can strain your eyes.

			Table 2.1. Symptom Checklist

			
				
					
					
				
				
					
							
							Symptom

						
							
							Possible Causes

						
					

					
							
							Headache (front of head)

						
							
							Poor room lighting, poor contrast of letters on screen, squinting, convergence insufficiency, farsightedness, presbyopia

						
					

					
							
							Headache (side or back of head)

						
							
							Improper computer display position, poor contrast on screen, convergence insufficiency, farsightedness

						
					

					
							
							Headache after school or work (difficulty with homework)

						
							
							Poor focusing ability, convergence insufficiency, farsightedness

						
					

					
							
							Headache (early in day)

						
							
							Dietary imbalance, sleeping posture, unlikely eye-related

						
					

					
							
							Distance vision blur

						
							
							Myopia, accommodative insufficiency, inaccurate prescription glasses

						
					

					
							
							Near vision blur

						
							
							Farsighted, accommodative spasm, medicine interaction, poor multifocal lens placement

						
					

					
							
							Dry eye

						
							
							Nutritional imbalance, decreased blinking, dry environment

						
					

					
							
							Watery eyes

						
							
							Dry eye, pink eye, allergies, medicine interaction, viral infection

						
					

					
							
							Red eyes

						
							
							Pink eye, allergies

						
					

					
							
							Difficulty night driving

						
							
							Nearsightedness, cataract

						
					

				
			

			As you can see, there are many causes of different symptoms of eyestrain. This fact makes an eye doctor’s job more challenging. If you can troubleshoot some of these conditions on your own and then discuss your findings with your doctor, then your problem will most likely be able to be resolved appropriately and efficiently.

			CONCLUSION

			If you use your eyes for long periods to look at objects that are close to you, you’ll likely experience some level of eyestrain. As described, our eyes are designed to look at a far distance during daylight hours with occasional near viewing. Our modern society, however, dictates that we use our eyes for close work more frequently, and this has become more intense since we became an “information society” dependent on computers and other electronics. In the next chapter, we will review the new demands on our visual system when looking at electrically generated digital display images.

		

	
		
			3. Eyestrain in the Digital Age

			The computer has been called “the machine that changed the world,” and that is an accurate description. While computers have not completely replaced paper as a means of communication, they do allow us to work, shop, communicate, and play all from our desktops.

			With this increase in digital technology, many individuals now suffer from numerous forms of physical discomfort after screen use. Some of these issues include carpal tunnel syndrome (wrist pain), back and neck aches, shoulder soreness, and other physical maladies. By far the most commonly noticed discomfort associated with computer use, however, has to do with the eyes. The American Optometric Association coined the term computer vision syndrome as those near-point viewing symptoms that can occur either during or after using a computer. Since the computer—or more accurately the digital viewing screen—has migrated from desktop to laptop to tablet to wrist (and even eyeglass lenses), the condition is now typically called digital eyestrain.

			The Vision Council has studied this issue extensively and reports that about 90 percent of American adults report using digital devices for more than two hours a day, with almost 67 percent using two or more devices simultaneously. Of that 90 percent, 62 percent report experiencing symptoms of digital eyestrain. In connection with digital eyestrain, most people report experiencing the following symptoms:

			
					32.4 percent report experiencing eyestrain

					27.2 percent report experiencing dry eye

					27.7 percent report experiencing headaches

					27.9 percent report experiencing blurred vision

					35 percent report experiencing neck and shoulder pain

			

			Moreover, almost 80 percent report using digital devices, including TV, during the hour before going to sleep, and almost half of them report viewing again within the first hour they wake up. While more than 70 percent of American adults report their children receive more than two hours of screen time every day, nearly 25 percent are still not concerned about the impact of digital devices on their children’s developing eyes. Recent surveys also show that the average teenager spends over seven hours a day viewing a digital image. Given that many school systems have transitioned to laptop and other digital display technologies for their lessons, these numbers are sure to rise. (See the inset “Digital Eyestrain in a Pandemic.”)

			EYESTRAIN THROUGH THE AGES

			The eyes are not fully formed structures at birth. While a baby’s cornea is the same size as an adult’s (which is why babies appear to have such large eyes), the remainder of the eyeball has yet to develop completely. The retina is mostly intact and formed, but the macula (central vision) is not yet attuned to seeing clearly. This process develops quickly over the first few months of life as the baby sees different objects and colors that stimulate the retina to mature properly.

			Additionally, the aging process wreaks havoc on the various structures in the eye, so that older adults suffer either loss of clarity or degeneration of the tissue. The retina contains some of the most highly metabolic cells in the body, which means that they require a lot of energy in order to function properly. The use of computer displays is a relatively new task for humans, so there are still many unanswered questions as to what this usage can do to the eyes over a lifetime. Let us review the challenges that people may encounter at various age groups.

			Young Children

			The time from birth through the teenage years is typically known as the formative years. This is because children’s bodies and minds are still in the growth stage. While the eye structure is well formed prior to the age of eight years old, the area of visual perception is still in an active developmental stage.

			Television viewing takes up many of the idle hours of young children. The movement of images and funny characters draw the child to the screen for many hours a day. It is important to keep the youngsters viewing time limited and seated at a reasonable distance away from the screen for a few reasons. First, the farther away they are, the less they will have to accommodate, or focus, their eyes. Secondly, many times they will sit on the floor and crane their necks to see the screen. This can cause early-age neck and shoulder problems.

			Additionally, two-dimensional images do not encourage the use of both eyes to coordinate themselves so that adequate stereoscopic vision (depth perception) develops. In addition, hand-eye coordination develops as youngsters learn to manipulate objects in their hands, which is absent in screen viewing.

			Young Adults

			Young adults in their late teens and twenties are typically multitaskers. They can switch back and forth between cell phone to laptop to tablet and connect with others on social media sites for hours at a time. Many teens opt to use several devices at a time. Once the social media time is over, they can spend more unlimited hours playing video games. While there may be some benefits associated with some of these games, they can also lead to physical maladies in the hands, neck, shoulders, and, of course, eyes.

			Surveys show that over 90 percent of young adults check their cell phones approximately 262 times a day, with a number of those checks occurring within an hour of going to sleep. This dose of blue light can trick the brain into thinking it is getting ready for more activity rather than preparing to sleep. If your teen has difficulty falling or staying asleep, this is one area to consider.

			As mentioned, these days many schools are switching over to display-­based technologies in the classroom as well. Most classrooms were designed to accommodate paper-based tasks and lighting that supports such tasks. Computer displays, however, require different light levels. Hopefully, schools will retrofit their lights to accommodate digital displays.

			Thirty-Somethings

			Adults in their thirties spend a good percentage of their time in the workplace, oftentimes in cubicles. You might think that the workplace has all the accommodations to make computer display viewing an acceptable task, but this is not always the case. Thin budgets and lack of knowledge of basic ergonomic principals can lead to employees who struggle at their desks. Ergonomics is the study of people in their work environments, which is performed in an effort to prevent injury or discomfort due to the makeup of their work environments. It covers all areas of computer work (the work environment and tasks performed in this area). The area of study of visual ergonomics deals with the eyestrain that computer-display users experience during or after display viewing. We will review some of these concerns later in this chapter.
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Figure 1.1.The Eye
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Figure 1.5.The Astigmatic Eye






OEBPS/font/FrutigerLTStd-Bold.otf


OEBPS/image/Figure_1-2.jpg
Light rays

comen /

Image falls on retina

Figure 1.2.The Emmetropic Eye






OEBPS/font/PalatinoLTStd-MediumItalic.otf


OEBPS/font/FrutigerLTStd-Cn.otf


OEBPS/font/FrutigerLTStd-Roman.otf


OEBPS/image/Figure_1-4.jpg
Lens

Light rays

Cornea /

Image falls behind retina

Retina

Figure 1.4.The Farsighted Eye






OEBPS/image/WYMKA_Eyestrain_title_page.jpg
WHAT YOU MUST KNOW ABOU1

EYESTRAIN

JEFFREY ANSHEL oD

PPPPPPPP





OEBPS/image/Figure_1-3.jpg
Lens

Cornea /

Image falls in front of retina

Retina

Figure 1.3.The Nearsighted Eye






OEBPS/font/PalatinoLTStd-Roman.otf


OEBPS/font/PalatinoLTStd-Italic.otf


OEBPS/font/FrutigerLTStd-Italic.otf


OEBPS/font/PalatinoLTStd-BoldItalic.otf


OEBPS/image/WYMKA_Eyestrain_cover_BookOne.jpg
YOUR GUIDE TO UNDERSTANDING, IDENTIFYING, & OVERCOMING

THE PROBLEMS CAUSED BY INCORRECT GLASSES, POOR LIGHTING,
NIGHTTIME GLARE, COMPUTER SCREENS, AND SO MUCH MORE

WHAT YOU MUST KNOW ABOUT

JEFFREY ANSHEL 0D

BESTSELLING AUTHOR OF SMART MEDICINE FOR YOUR EYES






