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Normal Age-Related Vision Loss


It is well known that our bodies change as we develop throughout life.  It is also well known that those changes include impairments of our bodies’ systems with older age.  One system that experiences impairing changes with older age is the human visual system.  Changes in the eyes and the vision pathways of the brain impair the vision of elderly persons in a way that can significantly disable them, and can prevent the elderly from living independent lifestyles.  Most communities have organizations that offer services to help the elderly modify their lifestyles so that they may continue the activities they enjoy.  Unfortunately, there are many obstacles to obtaining and using these services, including finances, knowledge of the services, and the knowledge of service providers.  Many of these obstacles could be overcome if professionals would take a multi-disciplinary approach to the issue of age-related low vision.  The rehabilitation of senior citizens with low vision should involve professionals from several disciplines, including general physicians, optometrists, ophthalmologists, rehabilitation specialists, and in-home care providers.  Without the interactions of professionals from all these disciplines, the low-vision elderly receive ineffective treatment and continue to struggle to function in inappropriate environments.


This paper is a project designed to make others aware of the issues surrounding changing vision in the elderly.  Information for this project was drawn from personal experience, interviews, and literary research of recent journal articles and on-line resources.  The first section of the paper, Changes in Vision, will discuss the anatomical and neurological changes the human visual system undergoes during age as well as the effects these changes have on visual 

functioning.  The second section, Impact of Low Vision, discusses the ways that these changes impact the daily lives of senior citizens.  Four main areas of daily impact will be discussed: driving, social activities, health care, and self-care.  The next section, Available Services, will again discuss the four main areas of daily impact by listing services available to senior citizens to help them overcome their visual impairments.  Obstacles to Services is the fourth section, which will discuss the barriers senior citizens face when seeking assistance.  The Need for Additional Services and an Interdisciplinary Approach will discuss the services that still need to be provided to better serve senior citizens with age-related low vision and will describe the reasons why a multi-disciplinary approach to vision and aging is necessary. 
Changes in Vision and Their Effects


The visual system changes in many ways as the human body ages.  Many visual changes are considered normal while others are considered pathogenic, or disease-related.  While many normal age-related changes occur in all healthy eyes, many people also suffer from disease-related changes that further impair vision.  In general, older eyes are more susceptible to common age-related diseases, such as macular degeneration, cataracts, and glaucoma.  Health problems may also make the elderly even more at risk for eye disease, such as the case of diabetics who develop diabetic retinopathy.  Unfortunately, most of the elderly population cannot distinguish between normal vision loss and disease-related vision loss, so many do not seek professional care (Silverstone, 1993).  


Although both disease-related and normal age-related impairments in visual function are important to understand, this project will only address the issues concerning normal visual 

changes.  This section will discuss the anatomical and neural changes that occur within the visual system with age as well as the visual effects of these age-related changes.

Anatomical Changes in the Eye

The visual system goes through both anatomical changes in the eye and neural changes in the brain.  Both types of change significantly impact vision in the elderly.  This subsection will discuss the major anatomical changes that affect the vision of senior citizens.  Anatomical changes in the older visual system include changes in the lenses, the pupil, the vitreous, the retina, and the retinal pigment epithelium.  These structures are labeled in the diagram below.  Each of these changes affects vision in the older individual; the specific effects of these anatomical changes will be discussed in a later subsection, Visual Effects of Changes.  
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The fixed lens, or the cornea, is the first lens that focuses the light and, as the most powerful lens in the eye, is responsible for focusing most of the incoming light.  The fixed lens does not change shape like the variable lens, but it does go through changes with age similar to the variable lens.  The cornea becomes thickens over time and adds to the amount of extra light scatter already inside the aging eye (Oberlink, 1997).  This thickening can also influence the focusing power of the fixed lens.  

The variable lens is a second lens within the eye and can adjust its shape to further focus incoming light.  The variable lens begins to change at birth.  As we age, the center of this variable lens loses flexibility and becomes more rigid  (Spector, 1982, p. 34).  Over time, the variable lens loses so much flexibility that it can no longer focus on detailed objects at close range.  Although this change occurs throughout the lifespan, adults most often notice it around the age of forty when the lens can no longer focus on average sized print at a normal reading distance.  The chemical composition of the lens also changes with time as proteins are produced in different proportions (Spector, 1982, pp. 33-34).  These chemical changes cause the lens to yellow over time.  This yellowing of the lens reduces its transparency, causing it to become more opaque with time.



The pupil is the opening in the iris inside the eye that allows light to enter.  As we get older, the pupil gets smaller in diameter (Ordee, Brizzee, & Johnson, 1982, p. 86).  This, along with the change in variable lens transparency, reduces the amount of light that the older adult eye receives.  


Changes also occur in the vitreous humor, which is the fluid that fills the back of the eye.  In young and healthy eyes, the vitreous is a clear gel-like substance with the consistency of egg whites.  With age, the vitreous becomes thinner and more water-like (Balazs & Denlinger, 1982, p. 49).  Pockets of liquid vitreous develop within the eye (Balazs & Denlinger, 1982, p. 46).  This liquefied vitreous makes floaters more visible to older individuals.  Floaters are clumps of cellular debris that accumulate within the eye and settle at the bottom of the eye in normal eyes.  When the fluid thins, the floaters do not settle and, while seeing the floaters does not significantly impair vision, they can be a source of irritation to seniors already dealing with changing vision.


Another fairly common change that occurs within the vitreous is referred to as posterior vitreous detachment.  In older individuals with this condition, the thinning vitreous begins to pull away from the retina at the back of the eye (Balazs & Denlinger, 1982, p. 53).  This detachment does not cause any serious impairment alone, but the symptoms can impact vision.  Symptoms include flashes of light, distorted and blurred images, and increased floaters.


The retinal pigment epithelium is a layer of darkly pigmented tissue behind the retina.  This layer provides the retina with rich nutrients as well as serving to absorb excess light and prevent light scatter within the eye.  In the older human eye, the cells of the pigment epithelium become irregular (Marmor, 1982, p. 67).  This change means that the pigment epithelium is less able to absorb excess light and less able to help control light scatter in the elderly eye.  Controlling light scatter in the elderly eye is important because light scatter causes glare (Oberlink, 1997).  

Neural Changes in the Brain

The term “neural” refers to components of the nervous system, which includes the brain, 

spinal cord, and nerves.  The nervous system is made up of specialized cells called neurons.  Neurons are unique because they are the only cells in the body that communicate through chemical and electrical signals.  Perception relies heavily on the nervous system because neurons pass the information to the brain, which then processes the information. 

The retina is an extension of the brain at the back of the eye and is made up of several

 layers of neurons.  The back layer of the retina is made up of photoreceptors, special receptor cells that turn light energy into a neural signal.  The loss of retinal cells with age causes the retina to thin, especially in the periphery.  The cells that survive often exhibit irregular orientations.  This change in orientation means that light entering the eye no longer hits the photoreceptors at the same angle as in younger, healthier eyes (Sekuler, Kline, & Dismukes, 1982, p. 118).  This contributes to increased glare in elderly eyes, which will be discussed further in the subsection, Visual Effects of Changes. 

Other parts of the brain experience cell loss with age as well.  Many different neural pathways make up the human brain’s visual system.  Each of these pathways sends sensory information to a specific part of the brain responsible for a specific aspect of vision.  All of these pathways are likely to lose neurons due to age (Ordy, Brizzee, & Johnson, 1982, p. 86).  Because neurons in the brain do not regenerate, this cell death results in diminished abilities to perceive different aspects of visual stimuli.  Another result of neural cell death is a general slowing of response time, meaning that the visual systems of older persons respond to light much more slowly than younger persons.

Along with changes in the retina, changes in the brain affect the way the aging eye responds to light stimuli.  Studies using electroencephalograms have provided evidence that reaction times to stimuli increase with age (Ordy, Brizzee, & Johnson, p. 83).  The results showed that fewer neurons respond to a given stimulus in older eyes than in younger eyes and that older neurons do not respond as quickly as younger neurons.  This change has many effects on the elderly person’s ability to perform daily tasks that will be discussed in further detail in the section Impact of Low Vision on Daily Life.


The brain also undergoes chemical changes that can affect the older visual system’s overall functioning.  Neurons throughout the body communicate through the use of chemicals called neurotransmitters.  When the body produces too many or too few neurotransmitters, neurons do not communicate properly.  As we age, the brain begins to produce neurotransmitters in abnormal proportions.  This affects the visual system by changing the abilities of neurons in the visual pathways to communicate (Ordy, Brizzee, & Johnson, 1982, p. 85).  


The loss of short-term memory is another neural change that affects vision in older persons (Ordy, Brizzee, & Johnson, 1982, p. 80).  This change can impact vision in the elderly when they must divide their attention among multiple stimuli.  Short-term memory loss can also impair vision when the elderly must organize incoming stimuli.  These changes and impairments make several implications for the senior citizens’ ability to drive as well as other tasks.  These issues will be further discussed in Impact of Low Vision on Daily Life.


While many neural and anatomical changes are independent of each other, some changes are a combination of both types of change.  As a result of both neural and anatomical changes, the older eye has limited motility as compared to younger, healthier eyes (Leigh, 1982, pp. 175-176; Lott, et al., 2001).  Motility refers to the ability of the eye to move properly.  Older individuals tend to have less control over their voluntary eye movements than younger people.  Also, the older eye has a more limited range of movement.  Aging eyes have a decreased ability to perform smooth pursuit eye movements, which are used when the eye tries to visually track a moving object.  During saccadic eye movements, which are used to scan stationary objects, the eye jumps from one part of the scene to the next.  The older eye also performs the visual jumps used in saccadic eye movements more slowly than the younger eye.  These changes in the ability to control eye movements can affect a number of tasks, such as reading.
Visual Effects of Changes

The previous section, Changes in Vision, discussed the anatomical and neural changes that occur in older persons.  While these changes in the visual system are interesting to study and understand, what makes the changes most important is their impact on the quality of the elderly person’s vision.  Each anatomical change, neural change, or combination of the two has a corresponding impact on vision.  







Older persons experience lower light levels than younger persons as a result of decreased illumination within the eye.  This decrease is due to a combination of several anatomical changes previously discussed.  The first obstacle light faces is decreased pupil diameter through which it must enter.  The aging variable lens further filters light, which is yellow and opaque.  Researchers estimate that the elderly retina receives approximately one third of the amount of light that a younger retina would receive (Ordy, Brizzee, & Johnson, 1982, p. 86).  This means that older persons require much more lighting than younger persons.  This need for more light interacts with a greater susceptibility to glare to cause problems in everyday living.


Glare is a common complaint among the low-vision elderly.  There are several types of glare, each resulting from an interaction between different types of lighting and visual anatomy or anatomical changes.  Each ultimately causes a different type of visual impairment as discussed by Carter (1982, p. 122).  Veiling glare occurs when stray light hits the retina uniformly, such as when light from inside a car reflects off the windshield.  Scotomatic glare occurs when the eye is overloaded with light and often results in an afterimage, like a camera flash may cause.  Dazzling glare can only be noticed in situations with very bright light, such as when looking at the filament within a light bulb.  


The orientation of photoreceptors is an important anatomical issue because it influences both the response to incoming light and the perception of glare.  In a normal, healthy eye, the photoreceptors are angled so that light entering the eye through the pupil is most likely to directly hit the top of the photoreceptors.  This phenomenon is referred to as the Stiles-Crawford effect and serves to limit the amount of light scatter in the healthy eye (Sekuler, Kline, & Dismukes, 1982, p. 118).  In older eyes, the photoreceptors have become disarranged and abnormally oriented.  Photoreceptors that are irregularly oriented are less likely to respond to light than normally oriented receptors.  This is because the light is less likely to travel through the long axis of the photoreceptor as in normally oriented cells.  When light does not pass through the entire receptor, it does not activate enough of the chemical within the cell to cause it to respond.  In older eyes, not only does light entering through the pupil directly hit the top of photoreceptors, but light bouncing off the aging retinal pigment epithelium and light scattering as a result of floaters is also likely to directly hit the top of photoreceptors.  Overall, the disorientation of aging photoreceptors causes the photoreceptors to be less responsive to incoming light but more responsive to scattered light within the eye.  The result of this situation is that the older eye will perceive more glare than the younger eye in the same conditions.  


Another visual effect of age-related changes is the inability to discriminate colors.  The older, yellow lens acts as a filter for shorter wavelengths (which correspond to blue and green colors), meaning that certain colors will appear dull or even gray.  Pastel shades are difficult to distinguish from one another in the elderly eye (Haegerstrom-Portnoy, Schneck, & Brabyn, 1999).  Decreased color discrimination results from cell loss in the fovea (Ordy, Brizzee, & Johnson, 1982, p. 87).  The fovea is the small point on the retina that is the area where the retinal image falls when the eye focuses on something.  The fovea is responsible for resolving fine details and contains densely packed color-sensitive photoreceptors, called cones.  As the eye ages and the fovea experiences cell loss, important color information is lost.  The need for increased intensity also hampers color discrimination (Carter, 1982, p. 122).  As the eye ages, it requires greater intensities of color for the visual system to perceive stimuli.  Even colors on opposite ends of the color spectrum can be difficult to discriminate if they are of the same intensity.


Poor color discrimination interacts with poor contrast sensitivity to make boundary detection a challenge (Pastalan, 1982, p. 324).  The term contrast refers to the amount of luminance difference between to parts of a stimulus, such as text and background or edges of objects.  Contrast sensitivity is a measurement of the smallest amount of contrast a person can perceive.  People with high contrast sensitivity will be able to distinguish two parts of a stimulus with little contrast, such as dark gray text on a slightly lighter gray background.  People with low contrast sensitivity, such as the elderly, need high contrast stimuli, such as black text on a white background.  The figures below show examples of high and low-contrast print.  Contrast sensitivity also interacts with size, meaning poor contrast sensitivity is less of a problem when a stimulus is large.  The disabilities resulting from this lowered contrast sensitivity will be discussed in the next section.  



Decreased acuity is probably the most commonly known effect of the older person’s anatomical and neurological changes.   Acuity refers to a person’s ability to resolve details and is the measurement of vision with which most people are familiar.  Decreased acuity results from a combination of changes within the aging eye expand, including cell loss in the fovea, decreased transparency of the vitreous, and increased light scatter and glare within the eye (Haegerstrom-Portnoy, Schneck, & Brabyn, 1999).  Acuity in the aging eye also depends on the individual’s contrast sensitivity.  Stimuli with higher contrast will lend itself to higher acuity scores while stimuli with lower contrast will result in lower acuity scores among the elderly.

Impact of Low Vision on Daily Life


While understanding age-related vision loss is important for professionals who work to treat older low-vision patients, it is important that the elderly, their families, and their caregivers understand the impact age-related changes have in the elderly individual’s everyday life.  The number of activities that are impacted by low vision are innumerable and cannot all be adequately discussed.  This section will focus on the major impacts of low vision in everyday activities, including driving, social activities, health care, and self-care. 


As mentioned in Changes in Vision and Their Effects, the aging eye receives significantly less light than younger, healthier eyes.  This means that senior citizens require environments with more lighting than younger people may require.  What may seem like bright lighting to younger caregivers may seem like very dim lighting to the elderly.  This need for additional lighting makes it very difficult for the elderly to function in environments with low illumination, which limits the places in which they can function.  For example, theaters, parking lots at night, and dark restaurants are often difficult for senior citizens’ to function in because of inadequate lighting (M. Nolan, personal communication, July 27, 2002).


Along with the need for increased illumination, the elderly struggle with the impacts of glare in the performance of everyday activities.  Each of the three major types of glare, dazzling glare, veiling glare, and scotomatic glare, results from a different lighting situation and causes a different visual effect.  One of the biggest problem sources of light is a large amount of natural light (Pastalan, 1982, p. 324).  Large amounts of natural light can interfere with the elderly person’s vision when spending time outdoors or when driving during the daylight.  It can also impair vision indoors when large windows face the sun or when there are very bright artificial light sources.  Examples include sun entering the front windows of large grocery markets (Pastalan, 1982, p. 324; Braus, 1995) and everyday situations, such extra light reflecting from the bathroom mirror, which would cause scotomatic glare. These large amounts of light have a partial blinding effect on the individual.  To complicate the problem, the older eye has a more difficult time recovering from glare than younger eyes (Haegerstrom-Portnoy, Schneck, & Brabyn, 1999).  This means the blinding effects are long lasting. 
The decreased ability to distinguish between different colors and intensities of color 

impacts the elderly eye in a number of ways.  Senior citizens may have trouble dressing themselves in clothes that society will find acceptable.  This is because it is difficult to match clothing when many colors are indistinguishable and look alike.  Other grooming activities may be difficult to do with impaired color discrimination, also.  For example, low-vision women may not realize the intensity of the cosmetics they apply.  This means they may wear more make-up than expected.  Both of these situations will influence the way people treat low-vision senior citizens. The section, Impact on Self-Care, addresses these issues in greater detail.


Poor color discrimination also affects senior citizens’ perceptions of their environments.  Because softer colors and colors of similar intensities are very difficult for the aging eye to discriminate, rooms and facilities decorated in pastels will appear very dull and sometimes gray to senior citizens.  Often times, facilities and products designed specifically for the elderly utilize pastel shades of colors.  Elderly persons who spend significant amounts of time in these environments may find themselves feeling depressed by the constant drabness of the colors they perceive.  


The same is true for objects within the environments of elderly persons.  Greeting cards, artwork, craft supplies, wrapping papers, flowers, and other objects of pastel colors are often given to senior citizens.  High-detail objects can compound the problem, such as thin, scrolling scripts.   While these gifts may be very attractive to younger eyes that can distinguish the colors, to the elderly, they can appear dull and gray.  This inability can leave senior citizens feeling frustrated.  Family, friends, and caregivers can help by giving gifts, cards, and other objects that use high contrast, short wavelength colors, such as reds, yellows, and oranges. 


Senior citizens are at a disadvantage when it comes to their medical care because of their inability to discriminate colors.  Medications come in a wide variety of shapes and colors, but still there are many different pills that have similar shapes.  These similarities, combined with an inability to discriminate colors, make it especially difficult for senior citizens to distinguish one medication from another.  Obviously, the risk of misusing medications implies a wide range of dangers.  The impact of low vision on health care is discussed in greater detail in the subsection Impact on Health Care.


Lowered acuity influences the elderly person’s ability to perform a number of everyday activities.  Difficulty reading is the most obvious impact when living with lowered acuity.  Senior citizens begin to require larger size fonts when reading and find it hard to read writing with little contrast at any size font.  Reading problems can impact several aspects of senior citizens’ daily lives.  Recreational reading is impaired, such as books, magazines, newspapers, menus, and personal letters.  Phonebooks and advertisements are often printed in small fonts, making it difficult for senior citizens to find needed information.  Labels on products, such as food and medicines, use very small fonts, making meal planning and medicine organization a challenge.  Other impacts of poor acuity on daily life include difficulties reading clocks, watches, telephones, and television remote controls.  


Reading is not the only task that is impaired by lowered acuity in the elderly.  All tasks that involve resolving fine details become difficult.  Writing also becomes harder as acuity decreases.  Tasks such as mending clothes or sewing buttons also require the resolution of fine details.


Other age-related factors impact the daily lives of senior citizens.  For the elderly, age-related changes introduce visual challenges, such as recognizing faces at long distances or at low contrasts.  Visual-motor coordination, often referred to as eye-hand coordination, decreases with age and adds to the problems caused by low acuity, poor contrast sensitivity, and poor color discrimination to further impair tasks such as writing and sewing.

Impact on Driving


Driving involves a complex combination of skills including vision, attention, motor coordination, and cognition (Shipp, 1999; Fox, 1999; Owsley, 1997).  Of all these skills, however, vision plays one of the most important roles.  Much of the incoming information received during driving is visual information.  The amount of visual information relied upon is so great, with 90% of sensory information being visual, that some experts actually believe that visual information, apart from all other sensory information, would be enough to drive safely (Fox, 1999).  With this in mind, it is easy to see that vision impairments can have significant impacts on safe driving.


 One of the most noticeable impacts of aging vision on driving is the need for increased lighting due to the changes in the variable lens and the pupil discussed in the section, Changes in Vision.  This means that driving becomes even more dangerous for the elderly at night, when adequate lighting is usually unavailable.  This change is so significant that many senior citizens choose to stop driving during the dark hours (Rubin, 1999).  Senior citizens’ ability to drive safely is also influenced by age-related problems with glare.  As described earlier, the elderly experience more glare and take much longer to recover from glare than younger drivers (Brabyn, 1999).  During this recovery time, senior citizens are effectually blind, making them unable to use the visual information necessary to make the quick and safe decisions necessary for driving.  During the already problematic dark hours, the major source of glare is headlights from oncoming cars.  During the day, glare results from the large amounts of natural light entering through the windows of the vehicle. Window tints and sunglasses may help to control glare, but will further limit the amount of light that enters the eye.  


Research has shown that the age-related changes that best predict senior citizens’ ability to drive safely are reduced stereoacuity (depth perception), reduced visual attention, and reduced size of visual field (Rubin, 1999).   The impacts of these changes on driving should be obvious.  A reduction in depth perception means that senior citizens will have a harder time judging distance than younger drivers.  Reduced visual attention impacts driving because senior citizens are less able to attend to the many stimuli involved in driving tasks.  Of these three, the most impairing change may be the reduction of the visual field.  While it is vital that drivers be able to see the road ahead clearly, it is just as important to see the surrounding areas.  People with a reduced field of vision may not be able to see possible dangers, such as cars pulling onto the road, people, animals, or objects which may enter the road suddenly, or emergency vehicles in their peripheral fields of vision.


Reduced acuity influences the ability to drive in more subtle ways.  One acuity-related problem in driving is the inability to read dashboard instruments (Baker, 1989).  While some components use large print, like most speedometers, other components use font that may be too small for the elderly driver to read.  Senior citizens who cannot easily read gas and temperature gauges may put themselves in dangerous situations unknowingly.  Other automobile parts may also use print that is too small, such as radio and air conditioner controls.  Elderly drivers may be unable to drive safely when attention is divided between the road and inside controls.  Reading signs while driving can also present a challenge to the elderly.  Senior citizens may need to slow their vehicles to read a road sign, which can put them at risk for an accident with faster traffic.  If they do not slow down, the risk may be smaller, but they cannot read the sign.  Obviously, challenge of driving is not one that can be easily solved for the elderly.

Impact on Social Activities


Low vision affects the social activities of older persons in a number of ways.  Psychologically, low vision limits senior citizens because they are often afraid to leave their homes.  Studies have shown that low vision adults have a much harder time moving about in unfamiliar places than in their more familiar homes (Backman, 2000).  Senior citizens who know they are more likely to fall in an unfamiliar area may be likely to leave the home.  This can add to the social isolation that the elderly already face.  


Low vision also plays a more direct role in limiting the social activities of low-vision senior citizens.  Interacting with other people can be challenging for the elderly because it human faces tend to be low contrast (Sekuler & Owsley, 1982, p. 195).  Poor contrast sensitivity makes it harder for the elderly to distinguish facial features than for younger people because features such as the nose and sometimes the lips of a face have low contrast with surrounding features.  Senior citizens often have a difficult time recognizing even the most familiar people by visual cues alone (T. Steadman, personal communication, June 14, 2002).  


Social activities are also limited by transportation issues.  The previous section discusses the impact of low vision on driving for senior citizens.  Many elderly will not leave their homes unless absolutely necessary because driving can be extremely hazardous.  This inability to get from one place to another severely impacts the ability to socialize outside the home.  


Poor acuity contributes to the lack of social activities by limiting senior citizens’ ability to read.  Menus, Bibles, sheet music, playing cards, dominoes and other common items used during social functions are printed in small print, making them difficult to read.  Rather than deal with the frustration of being unable to function normally in a social setting, the elderly often choose to avoid these situations altogether.

Impact on Health Care


Low vision affects both the business aspect of health care and the medical aspect of health care for the elderly.  While age-related cognitive declines will affect the ability of the elderly to understand the business issues concerning their health care, low vision can seriously impair the ability to understand as well (Butler, 1997).  Medicare and insurance companies send out large amounts of information to the elderly, but most is in small font and is difficult for senior citizens to read without help. In many cases, large print material is available, but many elderly do no know this.  Rather than seek assistance, it is common for the elderly to ignore the information sent to them, leaving them frustrated at not understanding their benefits.  


Lowered acuity and difficulty reading also affect the business aspect of senior citizens’ health care when the elderly are required to complete forms for Medicare, insurance companies, and doctor’s offices.  Difficulties in accurately reading forms may result in dangerously inaccurate information being given.  This is especially true in the case of medical history forms, where doctors may base treatment plans on inaccurate information.


The medical aspect of health care is also impacted by age-related vision loss.  Reduced acuity means that the elderly may have a difficult time or a total inability to read medicine labels or treatment directions from doctors.  Without being able to read this information, the elderly may set their own dosage or ignore the drugs and treatment recommendations entirely.  Senior citizens may also find it difficult to read the pharmacy information given to them with prescription drugs, meaning they may not understand side effects, warnings, or interactions with other substances.


Poor color discrimination makes pill organization a challenge.  Many pills come in the same size, color, and shape (T. Steadman, personal communication, June 14, 2002).  While all have markings that make them distinguishable from other pills, these markings are usually etched into the pill (meaning there is no color or luminance contrast) or printed in fine print.  In either case, these markings do not serve to help the elderly in distinguishing one pill from another.  Even when pills are slightly different colors, the poor color discrimination that comes with age prevents the elderly from being able to distinguish the pills.  This can lead to extremely dangerous mismanagement of medications.


Poor color discrimination may also impair senior citizens’ ability to notice changes in their bodies.  Changes in skin color may be harder for the elderly to detect than for younger people.  This can result in bruises, rashes, changed moles, or small lesions that go unnoticed and untreated.  


Low-vision also impedes good health care by limiting the driving activities of the elderly.  Many senior citizens prefer to ignore recommendations to see medical professionals rather than drive to their appointment or seek alternate transportation.  

Impact on Self-Care


Self-care refers to daily living activities, such as, bathing, moving about within the home eating, dressing, and grooming.  Ideally, the elderly would be capable of performing these tasks independently, but these tasks are commonly impaired by age-related vision loss.  The self-care task with the highest physical risk involved may be bathing.  This risk is compounded by physical impairments that prevent the elderly from functioning safely.  Poor depth perception can prevent the elderly from accurately judging the depth of the bathtub.  Poor contrast sensitivity can prevent the elderly from accurately judging the edges and the contours of the bathtub.  Both of these impairments can cause serious injuries in senior citizens.  Young and older people alike have experienced the injuries caused from misjudging the distance of a stair step.  For the elderly, this is even more dangerous because the step into a bathtub is typically deeper than the average stair step and also because the bones of the elderly are more brittle and more susceptible to injury.  Bathtub transfer benches, walk-in showers, and caregiver assistance can all reduce the risk of injury during bathing. 


Mobility within the home is also a major part of self-care and also involves some physical risk.  Studies have shown that the elderly are more confident and less likely to fall in the familiarity of the home than in unfamiliar environments, but too many senior citizens still experience falls at home (Abdulrazzak, 1997).  While these falls often result from physical ailments and disabilities, age-related vision loss can certainly increase the risk.  Poor contrast sensitivity and poor color discrimination combine to limit the ability of the elderly to determine edges.  Examples of edges that are important to detect are the edges of stair steps or edges between two surface types, like carpet and tile.  Detecting edges is important when the elderly are moving about because the an individual who can detect a change in the surface they are walking on, such as from carpet to slick tile, can be prepared for the change and continue moving safely. 


Poor contrast sensitivity and poor color discrimination can also limit the ability to perceive obstacles in their path.  Modifying the environment to meet low-vision senior citizens’ needs can reduce these risks.  There are specialists trained specifically to evaluate the home for safety; these services will be discussed in the section, The Need for Additional Services and an Interdisciplinary Approach.  


Senior citizens may also find planning and preparing meals becomes more challenging with older age.  Because of age-related health problems, doctors often prescribe special diets that limit substances such as sodium, sugar, and cholesterol.  Many elderly may also have food allergies for which they must plan.  While the ingredients of food products are required to be printed in a standard format on all product labels, this information can be inaccessible to the elderly with poor acuity.  Poor contrast sensitivity affects the ability to read this small print when the labels are printed in low-contrast colors.  Glare can also impair senior citizens’ ability to read food labels on products with plastic or shiny labels.  Unfortunately, the marketing industry produces product labels designed with younger, healthier eyes in mind (Baker, 1989; Braus, 1995).


After planning a healthy diet and shopping for the right products, the elderly must face the challenges of low vision while cooking.  Acuity and poor contrast sensitivity may impact the ability of the elderly to do their own cooking.  For example, stove and oven knobs are often printed in smaller print and sometimes in low contrast.  The same is true for cooking instructions on product packaging.  Poor color discrimination can make it difficult for the elderly to determine when their food is done.  For example, the younger person’s may be able to look through the oven glass to see that bread has turned a golden color; older individuals may not be able to discriminate the change between the color of unbaked bread.


Although senior citizens may be physically capable of dressing independently, choosing clothes that are both attractive to the individual wearing them and socially acceptable can be a challenge (T. Steadman, personal communication, June 14, 2002).  This is the result of poor color discrimination caused by changes in the variable lens as discussed in Effects of Visual Changes.  For clothing to appear attractive to the individual the colors should be bright enough and bold enough that the older person wearing them can distinguish the colors.  To be socially acceptable, the different pieces of clothing should match.  Elderly persons with poor color discrimination may need assistance when choosing clothing to wear outside the home.


Personal grooming, including hair and makeup, can be challenging to senior citizens also.  The phrase “blue haired” is not as far fetched as some think.  Senior citizens who color their hair may end up with strangely tinted hair, and do not notice it, especially if the hairdresser is also older or if they color their own hair at home.  This is because of age-related impairments in color discrimination.  The yellowing of the variable lens filters out much of the color information taken in, so the elderly eye sees the tint as gray. 


Cosmetics also challenge elderly women when grooming.  As the eye ages, it requires more stimulation for a given response.  This means that the older eye needs greater intensities of color for perception to occur.  This need for increased intensities may mean elderly women will wear too much make-up, because they cannot perceive less make-up or more appropriate colors.  Poor color discrimination adds to the problem, because elderly women may choose colors that do not match each other, resulting in an unusual look.  Greater amounts of light would normally help in these tasks, but this type of activity in this type of environment make greater amounts of light more harmful than good.  For the elderly, large amounts of light should be aimed at the task at hand, not at the eyes, but when the task involves the face, aiming light at the eyes may be difficult to avoid (American, 2000a).  Extra light aimed at the face will cause glare, which will only make the task harder.  Mirrors and porcelain bathtubs and toilets make extra light problematic as well.  Reflection of light from mirrors and shiny porcelain surfaces will add to temporarily blinding glare.  While blue hair and unusual makeup will not put senior citizens in any physical danger, it can affect the way people interact with them.  Poor interactions can only serve to further the social isolation that senior citizens already feel.

While cosmetics and blue hair involve mostly elderly women, elderly men face challenges in grooming as well.  Elderly men may shave less frequently than expected because it may be difficult to see the stubble growing on the face, especially if facial hair is a light shade of gray or white on light skin or if facial hair is dark on dark skin.  This is due to a number of age-related changes combined, including poor acuity, poor color discrimination, and poor contrast sensitivity, all of which are discussed in Visual Effects of Changes.

Available Services


In larger cities, several organizations work to provide visually impaired senior citizens with services to help them maintain as much independence as possible.  While services may be available in some large cities, most small towns and cities lack the variety of services found elsewhere (T. Steadman, personal communication, June 14, 2002).  Many of the most common services available to the elderly specifically address the four major areas of their lives in which their independence has been affected: driving, social activities, health care, and self-care.  

Transportation Services

Many major cities offer free or inexpensive transportation to seniors via their local mass transit authority.  Some local taxi businesses offer similar services with more flexibility because seniors can be taken directly to their destination as opposed to a bus stop.  A taxi service may be more appropriate for elderly persons who might have trouble navigating the steps of a large bus, while a wheelchair accessible bus may be the more appropriate option for others.  Many smaller organizations offer transportation assistance to senior citizens as well.  There are small businesses in existence to ferry low vision senior citizens on vans for a relatively inexpensive price.  Some churches make drivers and vans available to members with transportation needs.  For senior citizens in nursing homes, many facilities staff drivers to drive residents to their destinations.  Senior citizens and caregivers should look for transportation services in their own local areas that can meet their specific needs.

Social Activity Services


After finding transportation to leave the home, the elderly are often still limited in the types of social activities in which they can participate.  One of the most common places to find social activities adapted to low vision elderly persons is in local churches.  Churches often have a variety of activities for senior citizens to keep them socially involved as well as to offer them opportunities to provide a service for others, which may help maintain their self-esteem.  For example, churches often have senior choirs that utilize large print sheet music and offer members the opportunity to provide others with entertainment.  Another source of modified social activities is also available at community centers.  Recreation centers offer physical activities that are modified both for the physical abilities of seniors as well as their low vision needs.  Some communities have centers specifically for senior citizens and offer a variety of activities designed for the elderly.  For example, recreation and community centers may offer exercise classes designed for the elderly.  These classes use brightly colored chairs, balls, and ropes.  The colorful equipment is useful not only because the elderly can discriminate them, but also because they are more likely to avoid brightly colored obstacles in their path, reducing the risk of falls.  Resources such as exercise classes are good because they offer the opportunity for physical exercise combined with social interaction.   Again, senior citizens and their caregivers should look for local resources such as these to help keep the elderly socially active.

Different clubs are available both locally and nationally to help the elderly stay socially active.  Senior Friends is an example of a national organization that serves the elderly population in a number of ways.  For a small fee, usually around $15.00 per year, members of Senior Friends can enjoy lunch outings, community field trips, and weekly visits during hospital stays.  Since Senior Friends is specifically for senior citizens, its activities are tailored to meet the needs of a generally low vision membership.  The elderly and their families can also choose to provide social interaction through home health organizations.  Home health agencies that offer custodial care commonly offer companion services as well.  For an hourly or weekly fee, the agency will match the client’s interests with those of one of their employees and the client will have somebody available to visit them on a schedule they set.  These companions offer social support by giving the elderly someone to tell their stories to, play games with, eat meals with, and many other social activities.  These services are also available to senior citizens in medical facilities, such as hospitals and nursing homes, through service providers commonly referred to as sitters.  The cost of a companion or sitter through a for-profit home health agency ranges from $12.00-15.00 per hour.

Health Care Services


Home health agencies can also provide services to assist the low-vision senior citizen in his or her medical care.  Certified nurse assistants are available to older people without a specific medical need that would require skilled nursing services.  These certified nurse assistants can assist the elderly with many of the daily activities that have become difficult for them because of their vision impairments.  For example, they can assist the client by organizing their medications to prevent any problems that might occur due to the fine print on labels or the indistinguishable qualities of pills.  They can also assist clients by providing transportation to and from doctors’ offices and clinics.  

The elderly can also find assistance in understanding Medicare and insurance benefits by seeking out oral explanations instead of written explanations.  Medicare typically sends information in a normal-size font print, not the large print which most elderly need to read easily.  Senior citizens will obviously have a difficult time understanding writing that they cannot read.  The same is true for supplemental insurance policies.  Larger cities and towns often have private consultants who work to help patients understand their benefits and rights under different policies.  This eliminates the need for the elderly to struggle with reading the fine print and also addresses a second impairment common in the elderly, cognitive loss.  

If the cost of a private consultant is a burden for the senior citizen on a fixed income, other sources of assistance may be available.  By giving statutory power of attorney to a close friend or family member, a senior citizen authorizes that person to act on his or her behalf in all or some business matters, including medical benefits.  This means that someone else has the legal right to read and consent to any medical benefits on the senior citizen’s behalf, again eliminating the need for the elderly to struggle with fine print.  There are also hotlines available toll-free which the elderly or their caregivers can call to ask the most common questions about Medicare benefits.  When the volunteers cannot answer specific questions, they can refer the person to another agency’s phone number where more assistance may be provided.  For senior citizens with low vision, an oral explanation of benefits both allows them to understand their benefits without the use of reading and allows them the independence they need to maintain a healthy self-esteem.

Self-Care Services


Senior citizens can also maintain some independence while receiving assistance with their self-care.  Again, home health care agencies offering custodial care are one of the most available sources of help for low vision elderly.  Custodial caregivers are the caregivers responsible for assisting the elderly in non-medical daily care.  Custodial caregivers, whether they are family members or paid nurse assistants, can help clients minimizes the risk of physical injury during bathing and toileting by assisting them in sitting on toilets or bathtub transfer benches.  Once situated, the caregiver should allow the client as much privacy as is safely possible to care for his or her self until help is needed to safely get up.  This type of assistance allows the individual the independence of caring for himself or herself but provides assistance in preventing accidents that can occur due to slow adaptation to lights at night, lessened depth perception, and poor contrast sensitivity.  

Caregivers can also maintain the individual’s independence while helping them dress appropriately.  One option is to set aside several sets of clothing that are already color-matched and allow the elderly individual to choose which they prefer to wear.  This ensures that the elderly are dressed in a manner that is socially acceptable while allowing them the independence and freedom of choice necessary to maintain a healthy self-esteem.  Similar practices can help women apply their makeup.  Caregivers can help them by letting the individual choose the makeup they would like to wear and have the caregiver help apply it.  This prevents elderly women from wearing too much makeup.  Although clothes and makeup may not seem at first like issues worth addressing, an unacceptable appearance may affect the way other people behave towards the elderly.  Negative treatment will further their social isolation and lower their self-esteem.


Obstacles to Receiving Services


Although a wide variety of services are available to meet the needs of the low-vision elderly, many senior citizens are not receiving the assistance they need to maintain satisfying and independent lifestyles.  There are a number of obstacles that prevent the elderly from receiving these services.


One of the most obvious obstacles preventing the elderly from seeking assistance is the financial cost.  Many senior citizens receive a fixed income, which must be used to cover all financial costs of living.  A fixed income may not allow for additional expenses to be added to the senior citizen’s budget, especially with the added cost of lost wages and increased medical care due to age-related vision loss (Padula, 1982, p. 320; Wagner, 2000).  Additionally, the financial cost of many of these services, such as custodial care providers, low vision aides and training, and rehabilitation services, is very expensive and typically not covered under Medicare or insurance benefits (E. Davidson, personal communication, July 1, 2002).  Medicare and insurance companies make the problem worse by disallowing referrals to rehabilitation specialists, leaving the patient to pay for services out-of-pocket (Oberlink, 1997).

Utilizing specialized professionals as opposed to general service providers can be expensive for the elderly because of the way agencies are publicly funded.  Restructuring of government-funded service providers has resulted in agencies that provide services for a wide variety of disabilities rather than for specific disabilities (E. Davidson, personal communication, July 1, 2002; American, 2000b).  Legislative changes in the roles of publicly funded agencies can have a huge impact on the quality of services provided (Scott & Rogers, 1992).  Service providers at these agencies may be trained in the basics of the most common disabilities but do not receive the specific low-vision education needed to effectively assist the low-vision elderly.   The choice for senior citizens then becomes a cost-benefit analysis.  Which is more desirable: inadequately trained “specialists” available at a lower cost through publicly funded agencies, or highly trained rehabilitation specialists who cost significantly more financially through private agencies?


Another obstacle in receiving services is simply the lack of services in some areas of the country.  Rural and semi-rural areas have very little available to assist low-vision senior citizens.  Even transportation services, typically available from local government agencies, are often lacking in these areas.  This is a larger problem than it first appears because of the number of senior citizens who retire to quiet but semi-rural areas.  While the peaceful environment is enjoyable in the earlier years of old age, the lack of services in the later years can be very problematic and relocating can be physically taxing as well as financially expensive.


Lack of knowledge about available services is also an obstacle that senior citizens must overcome to receive the most effective assistance.  Many services go unadvertised and consequently go underutilized.  The elderly and their caregivers should seek out the types of services available in their areas.  Several sources of information are available, from search engines on the Internet to local organizations who publish catalogues of information and services for the area.  If these resources are unavailable, general physicians, optometrists, and ophthalmologists should be able to refer the elderly and their caregivers to several service providers. 


Senior citizens and their caregivers also have a lack of knowledge concerning what vision changes are normal.  In many cases, the elderly do not know what types of vision changes are the result of normal aging and what types of vision changes are the result of ocular disease (Silverstone, 1993).  For example, an older individual may think that losing vision in the center of their field of vision is part of normal aging, when it may actually be a symptom of glaucoma.  In other cases, the elderly expect visual loss with age and do no know that modifications and assistance can help maintain independent lifestyles (Abdulrazzak, 1997).  An elderly individual may notice that reading fine print has become much more difficult to read, but may not realize that bifocals or closed-circuit televisions can help.  These are the elderly who often ignore suggestions to seek regular examinations from optometrists and ophthalmologists.

The Need for Additional Services and an Interdisciplinary Approach to Vision and Aging


Although many services are already available, the elderly population could benefit from a number of services that are not currently readily available.  For example, caregivers who work for home health agencies should receive at least basic training in perceptual changes in the elderly.  Law does not require this training and many agencies do not realize the importance of understanding the vision or other common sensory changes of their clients.  Other professionals also need to be trained in this area.  Architects and interior designers who work on facilities created for the elderly should understand the needs of the people who will use the buildings.  They should be taught where to place windows for the best lighting but least glare and that sheer curtains or blinds are the best way to control the amount of natural light that enters a room (American, 2000a).  Another design feature that would accommodate low-vision elderly is for fire extinguishers, water fountains, and other wall-mounted objects to be placed on a single wall in a hallway, so that the individual may use the opposite wall to guide them and to utilize furniture with textured fabrics that can provide tactile cues (American, 2000a).  


Social workers need to be informed of the changes that take place in vision with age so that they can appropriately refer clients to agencies and organizations that can provide them with the proper services.  The same is true of general physicians.  Physicians should be aware of what questions to ask their elderly patients so that their vision changes can be detected as early as possible.  They should also be aware of a variety of ophthalmologists, agencies, and organizations to which they can refer their elderly patients for evaluation and assistance.  Senior citizens' primary physicians should be the first to notice age-related changes because many senior citizens do not regularly see an optometrist or ophthalmologist (Fletcher, 1994).  


Physical therapists and occupational therapists also need more training on perceptual changes in the elderly.  Physical therapists work to build strength and mobility in patients recovering from injuries or losses due to strokes and disease.  While vision is one of the largest factors affecting immobility, physical therapists receive little or no training on how it can affect the rehabilitation of their older clients.  Occupational therapists are responsible for rehabilitating clients back to a functional state where they are able to maintain their independence.  With the elderly, this includes dressing, writing, feeding, toileting, and other daily activities that can be impaired with injury or disease.  Even when their clients are primarily senior citizens, occupational therapists also receive little or no training on the perceptual changes in the elderly.  The attitude among these therapists is often that vision has little impact on their clients’ progress unless the doctor has already noted it.  Without the knowledge of clients’ changing vision, an occupational therapists has little way of knowing whether trouble in daily activities is due to impairment of the clients’ fine motor skills or low vision.  For example, an elderly client have difficulty writing may be experiencing poor motor control or they may have lowered acuity that makes it hard for them to see their own writing (K. Marino, personal communication, June 29, 2002).  


More realistic measurements of visual functioning are also needed to assist low-vision elders.  Senior citizens may retain good acuity well into old age, but good acuity does not signify good visual functioning in “real world” conditions (Haegerstrom-Portnoy, Schneck, & Brabyn, 1999).  Clinically, this means that optometrists and ophthalmologists need to use more than simple acuity tests to evaluate patients.  Senior citizens who score well on acuity measures are still likely to have difficulty functioning in everyday tasks.  For example, common acuity measures test a patient’s ability to read high-contrast letters in optimal lighting and at regulated distances.  In realistic situations, the elderly need to be able to see low-contrast stimuli in poor lighting.  High-contrast acuity measures will not predict senior citizens’ ability to perform low-contrast acuity tasks in their everyday environments (Haegerstrom-Portnoy, Schneck, & Brabyn, 1999; Brabyn, Schneck, Haegerstrom-Portnoy, et al., 2001; Haegerstrom-Portnoy, Brabyn, Schneck, et al. 1997).  The Smith-Kettlewell Institute Low Luminance (SKILL) card allows professionals to test low-contrast and low-luminance acuity simply and quickly (Haegerstrom-Portnoy, Brabyn, Schneck, et al., 1997).  The card is also very inexpensive; it can be accurately made for approximately five dollars per card.


Another way for professionals to get a realistic measure of senior citizens’ functional ability is to evaluate them in the home (E. Davidson, personal communication, July 1, 2002).  Evaluations in a clinical setting are may measure a person’s visual abilities, but it does not measure the person’s ability to function in the normal environment.  In-home evaluations would also help senior citizens by giving them specific instruction for modifying their environments to effectively accommodate their low-vision needs.  In-home evaluations are currently available, but they are very expensive because they are not covered by medical or Medicare benefits.  These in-home services need to be made available to the elderly at a cost they can afford (E. Davidson, personal communication, July 1, 2002).  


Outside the home, the elderly still need more assistance to stay safe while driving.  Senior citizens could drive more safely if roads were better lit, had wider strips, and if signs were designed to be easy for low-vision persons to read (Fost, 1991).  Another way to help keep driving senior citizens safe is to institute better licensing tests.  Vision tests for driver’s licenses should include more than simple acuity measures because driving also requires other visual functions such as good contrast sensitivity, depth perception, field of vision, and short-term memory.  Some states have revised their licensing procedures to more thoroughly consider senior citizens who may be hazardous drivers.  Oregon, for example, has a program that utilizes individuals trained to evaluate driving skills, to evaluate a variety of visual and cognitive skills, and to approach senior citizens with dignity and sensitivity (Fost, 1991).  This program sends these trained employees to interact with senior citizens who may be unsafe on road and to decide if the drivers should lose driving privileges or be retested.  This type of program may be more effective than simple acuity measures because it addresses many of the visual issues involved in driving and it protects the self-esteem of the aging driver.


Currently, the study and treatment of age-related low vision has been modular and segmented, with different professionals working within their field independent of other disciplines.  These professionals would be more effective in their work if they used a multi-disciplinary approach to vision and aging.  Disciplines that should be included in this type of approach include general physicians, ophthalmologists, optometrists, physical and occupational therapists, rehabilitation specialists, home health care providers, social service providers, and even insurance providers and Medicare.  Without the cooperation of all these independent disciplines, research and rehabilitation efforts are not as effective as possible.  For example, new research is useless if physicians, optometrists, and ophthalmologists are not made aware of new findings and their impact to the overall field of vision and aging.  Professionals who provide services to the elderly often do not use current knowledge of age-related low vision effectively; these professionals often have little or no knowledge of clients’ normal visual impairments.  Rehabilitation specialists may be able to offer much needed assistance in learning to live independently, but senior citizens cannot afford the services.  At some point, to benefit a growing population of elderly persons in the country, these disciplines must pull together and create an interdisciplinary field aiming to provide the best possible services to low-vision senior citizens.
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