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2 Lighting the Way: A Key to Independence

Lighting can help older adults maintain
their independence, and improve their
quality of life.

The Lighting Research Center (LRC) at Rensselaer Polytechnic

Institute (www.lrc.rpi.edu) is wholly responsible for this publica-

tion. The contents reflect the basic and applied research con-

ducted by the LRC and by many others over the past decade.

The purpose of this publication is to provide healthcare pro-

fessionals with useful information about good lighting.

The AARP Andrus Foundation awarded the LRC a Dissemina-

tion Grant to develop these guidelines for designing lighting for

older adults. In addition to this publication, the LRC developed

two other guidelines that address the needs of 1) the general

public, including older adults and their families and 2) home

designers, architects, and builders.
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Introduction

Older people come to healthcare professionals to help them

with seeing. Care is most often provided through optical,

prosthetic, or surgical techniques. Light is essential for seeing,

but practical lighting guidelines are not usually offered by

healthcare professionals to augment their traditional tech-

niques. Patients, as well as healthcare professionals, lack

experience with the latest lighting technologies and applica-

tions. Even the specialized lighting terminology is mysterious,

further impeding the first steps in gaining that experience.

Good lighting can make the difference between seeing and

not seeing for older adults with poor vision and between com-

fort and discomfort. Caregivers, allied medical professionals,

and service providers can improve the quality of life of older

people by recommending good lighting to mitigate some of the

common problems associated with aging eyes.

This publication answers common questions about how to

use lighting to minimize some of the negative changes in the

eyes that occur with age. It also offers practical solutions to

help healthcare professionals recommend lighting technologies

and applications for the residences of older people. Indeed,

these techniques will help anyone who wants a comfortable

visual environment!
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The aging eye – how does vision change as one

grows older?

The human visual system deteriorates throughout adult life.

This is quite normal. The visual system is often characterized as

“young” until it reaches about 40 years of age. After that,

normal changes to the aging eye become more noticeable as

visual capabilities decrease.

• Reduced accommodation (Presbyopia) – This is the eye’s

decreasing capacity to focus at close range. Hardening of

the crystalline lens capsule and, perhaps, atrophy of the

ciliary muscles are the primary causes of lost accommoda-

tion. This process is continuous with age, but by age 45

most people require positive diopter lenses (reading

glasses) for close work. By age 65, variable accommoda-

tion is nearly impossible and multi-focal lenses are re-

quired.

 • Reduced retinal illuminance – The retina receives less light

as one ages because pupil size becomes smaller (senile

miosis) and the crystalline lens becomes thicker and more

absorptive. It is estimated that for the same light level, a

typical 60-year old receives about one-third the retinal

illuminance of a 20-year old.

 • Reduced contrast and color saturation – The crystalline lens

becomes less clear and, as a result, begins to scatter more

light as one ages. This scattered light reduces the contrast

of the retinal image. This effect also adds a “luminous veil”

over colored images on the retina, thus reducing their

vividness (saturation). Reds begin to look like pinks, for

example.

 • Reduced ability to discriminate blue colors - The older eye

loses some sensitivity to short wavelengths (“blue light”)

due to progressive yellowing of the crystalline lens.

In addition to these normal changes with age, older adults

are more likely to experience a dramatic decline in their visual

abilities, leading to some forms of partial sight. The most

common forms of partial sight in older people are:

◆ Cataracts – A condition where the previously clear,

colorless crystalline lens becomes colored, dark,

and cloudy (or opaque). Cataracts reduce retinal

illuminance and increase light scattering. Subjects
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with cataracts complain of poor visual acuity and

have difficulty seeing under low light levels. To

improve visual acuity, light levels can be increased,

but this may also increase glare due to scattering

and, therefore, can be counterproductive.

◆ Glaucoma – Often called the “silent thief of sight,”

glaucoma results from too much aqueous fluid in

the anterior chamber of the eye. As fluid pressure

increases, nutrition to the retina is cut off, killing

neural cells and ultimately leading to “tunnel vi-

sion.” Glaucoma affects peripheral vision long

before it damages central vision. Chronically el-

evated eye pressure can cause optic nerve atrophy

and result in total blindness.

◆ Age Related Macular Degeneration - The macula

includes the fovea that provides acute vision. Macu-

lar degeneration can have two causes: either atro-

phy of neural tissue (the, so-called, “dry” type); or

severe hemorrhagic disease (the, so-called, “wet”

type). Visual acuity often drops to less than 20/400.

The rest of the retina remains largely unaffected, so

peripheral vision remains normal.

◆ Some Other Common Retinal Disorders – Diabetic

Retinopathy and Retinal Detachment:

✦ Diabetic Retinopathy – This is a progressive

deterioration of the retina resulting from diabe-

tes mellitus, a lack of insulin in the blood. Very

small blood vessels burst and stop feeding the

retina (ischemia). When nutrition to the neural

cells is cut off, the affected region of the visual

field will be lost. Damage can occur at any

retinal location.

✦ Retinal Detachment – This happens when the

retina becomes separated from the choroid, the

back of the eye. Retinal detachment rarely oc-

curs as an isolated event but is associated with

trauma to the retina or with other degenerative

problems. It can also be a late complication of

cataract surgery.
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What should be done to make lighting more

effective for older adults?

• Increase light levels – Less light reaches the retina of the

older eye. The light levels in living environments used by

older adults should be increased by at least two or three

times over those comfortable for younger people. Use

diffuse, light color finishes on walls, ceilings, and floors to

increase interreflected light in the living environment. At

least three times more light will be required in task areas to

see fine details (e.g., reading prescriptions) or low contrast

objects (e.g., black thread on blue cloth). Use adjustable

task lights to increase light levels in these areas (see below).

• Minimize glare – Although more light is required for the

older eye to see better, glare should be avoided. Glare is

experienced when light sources or bright reflections in the

field of view impair vision. Light bulbs seen along the usual

lines of sight should be shielded with opaque or translucent

shades or covers. Avoid clear-glass light fixtures. Reflections

of light bulbs from shiny surfaces, such as linoleum floors

and Formica counter tops, should be avoided by changing

the position of the light source relative to the usual line of

sight or by using matte surfaces. Opaque blinds, shades, or

curtains are important for minimizing glare from windows.

• Increase contrast – Because contrast sensitivity is reduced

with age, the visibility of important objects, such as edges

of stairs, ramps, and doorways, can be greatly improved by

increasing their contrast with paint or similar techniques.

Painting the bathroom doorframe a dark color to contrast

with white walls will greatly improve its visibility. Purchasing

dark placemats to contrast with white china will have a

similar effect.

• Balance light levels – Because the older visual system

cannot completely adapt to dim conditions, light levels in

transitional spaces such as hallways and entrance foyers

should be balanced with those of the adjacent spaces.

Create intermediate light levels in transitional spaces that

lead from bright to dim areas. This will enable older

adults to adapt more completely as they move the differ-

ent spaces.

• Improve color perception – Color discrimination is poorer

for older adults. High light levels and high-quality fluores-

cent tubes will help older adults see colors well, and even

better than with conventional incandescent light bulbs.
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What are some important types of light fixtures to

purchase?

Adjustable Task Lights

Task lights are fixtures that can be placed near, directly adja-

cent to, or above an area needing relatively high light levels.

Task lighting is an efficient way to provide high light levels on

reading materials or similar difficult-to-see objects. It is espe-

cially important to select a task light that does not provide a

direct view of the light bulb. It is equally important to place the

task light in a position where the person does not see a reflec-

tion of the light bulb in the task (e.g., on a computer screen).

The principles of task lighting can be applied in every space

of the home (or workplace). Task lights can include one of a

variety of light bulbs, including linear fluorescent, compact

fluorescent, incandescent, or halogen. Task lights that plug into

the wall include desk lamps, swing arm lamps, table lamps,

and floor lamps.

• Place adjustable desk lamps, floor lamps, and table lamps

as close to the working area as possible to get the highest

light level on the visual task.

• Place the task light on the left side and slightly to the front if

the person is right-handed. Place it to the right and slightly

forward if the person is left-handed. This will reduce shad-

ows cast by hands on paper, a cutting board, or other task

surfaces.

• Place the task light beside the task, not in front of it, to

avoid reflected glare from shiny surfaces like polished

wood or glossy magazines.

• When upper cabinets are used in the kitchen or at a desk,

light the work surface with thin undercabinet lighting fix-

tures mounted on the underside of the upper cabinets.

• For reading in bed, mount swing arm lamps above the

head of the bed or to the side, below eye level.

The following matrix can help in the selection of a light bulb

type and wattage for an adjustable-arm task light. The matrix

provides approximate light levels (illuminances) at the center of

the beam when the light source is located at different heights

above the work surface. It should be noted that light levels

decrease dramatically as the distance between the light source

and the work surface increases. This matrix can also be used as

a guide for selecting other types of light sources that might be

applied in fixed positions (e.g., table lamps or undercabinet

lighting fixtures).
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In general, ambient light levels should be at least 300 lux (lx)

or 30 footcandles (fc), and light levels on the task should be at

least 1000 lx or 100 fc, to read or to see small or low-contrast

objects. For more information on light levels for various visual

tasks, look for the illuminance selection procedure table in the

Illuminating Engineering Society of North America (IESNA)

Lighting Handbook.

Light levels at the center of the beam may vary with fixture type.

Note: Compact fluorescent bulbs are generally cooler to touch

than incandescent bulbs and they last longer. Choose a light bulb

that is easy to change.
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Downlight Fixtures

 Downlights direct light from the ceiling to the floor or to a

work surface immediately below the fixture. They can be found

in many configurations. They can be mounted onto the ceiling,

recessed into the ceiling, or suspended from the ceiling like a

pendant. Although downlights with fluorescent tubes are often

used in commercial and office environments, downlights used

in homes are smaller and usually employ incandescent, halo-

gen, or compact fluorescent bulbs.

• Recessed or certain types of surface-mounted downlights

can be used over the sink, stove, countertops (where

undercabinet lighting is not possible), and other fixed work

areas. Never locate a downlight in a position that would

place the person between the light and the work surface

(e.g., counter, table, or sink). Fixtures should be located to

the side and slightly in front of the position where a person

would usually stand to see the task. This will minimize

reflected glare and shadows on the work surface.

• Recessed or certain types of surface-mounted downlights

should have the light bulb recessed at least two and a half

inches inside the fixture to shield a direct view of the lamp.

The inside surface of the fixture should have a matte finish

to minimize reflected images of the lamp. Contact lumi-

naire manufacturers for more information on downlight

fixture selection.

Place recessed downlights slightly to the side and in front of the

position where a person stands to see the task.
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• Pendant downlights are sometimes used for task lighting.

When used to light a visually demanding task, place the

pendant downlight close to the work surface. To give more

flexibility in locating the fixture, choose one that has a

retractable cord or a chain that allows the fixture to be

repositioned.

• Pendant downlights should have shades that shield a direct

view of the light bulb from any sitting or standing position.

Use a shade that hides direct view of the light source.
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Architectural Fixtures

Architectural fixtures are generally installed to provide uni-

form, general illumination to a living space. They can also be

used to provide light in transitional spaces. They can be built-in

systems, mounted horizontally on the wall, ceiling, or on top of

cabinets; a shielding board (also referred to as fascia) should

conceal direct views of the lamp. These fixtures usually contain

high-quality fluorescent tubes. It is important to emphasize that

not all fluorescent tubes buzz, provide poor color rendering, or

cause headaches. To ensure satisfactory results always select,

what is termed, a T8 fluorescent tube that is operated on an

electronic ballast. Contact a major light bulb manufacturer for

more information on high-quality fluorescent tubes (see below).

Architectural fixtures include:

• Soffits direct light downward from the ceiling-wall junc-

tion. Soffits wash walls and provide general lighting in

rooms with low ceilings. Soffits can be used for direct

lighting over a counter or a table in many work areas

placed close to the wall.

• Valances direct light upward and downward from walls

and should be mounted at least 12 inches (in.) below the

ceiling. Valances provide general lighting and wall-wash-

ing. Use valances in rooms with ceiling heights of at least

8 feet (ft).

• Coves are built into the wall and direct light upward to the

ceiling. Coves fit well in rooms with high ceilings and above

kitchen cabinets. Coves should be mounted at least 12 in.

below the ceiling.

Soffits direct light downward.

Hide direct view of the bulb by

using baffles.

Coves direct light upward to the

ceiling and use the light-colored

ceiling as a reflector to

distribute light throughout the

room.

Valances direct light upward

and downward. Hide direct view

of the bulb by using a fascia.
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What are the best light bulbs to use in these

fixtures?

Fluorescent tubes, when properly selected, offer many advan-

tages over common incandescent bulbs. They are cooler to

touch, they spread light over large areas without excessive

glare, and they last 10 to 20 times longer than incandescent

bulbs. They will also reduce the electric bill because they use

only 20 to 30% as much energy as incandescent bulbs for the

same amount of light. Most fluorescent tubes made today do

not have the problems of the older fluorescent tubes. Fluores-

cent tubes are available with excellent color, plenty of light, and

no buzz or flicker, and they do not cause headaches. To take

advantage of the benefits of fluorescent lighting:

• Choose fixtures designed for fluorescent tubes or compact

fluorescent bulbs.

• Request T8 fluorescent tubes with an electronic ballast (See

the sidebar “What should one ask for to get good fluores-

cent lighting?” as well as manufacturers’ websites to get

more information on fluorescent tubes).

• Use compact fluorescent bulbs that have a screw-in base to

replace conventional incandescent light bulbs in your

existing fixtures, but be sure it fits! Just because it screws in

to the socket does not mean it will fit or it will not cause

glare. Select a compact fluorescent bulb that is about 1/3

the wattage of the incandescent bulb that it replaces.

What should one
ask for to get good
fluorescent light-
ing?

• For flicker-free, quiet

operation that does not

induce headaches, insist

on a fluorescent tube or

a compact fluorescent

bulb that operates with

an electronic ballast.

• For good color, ask for

a bulb or tube with a

correlated color tem-

perature or CCT of

2700 to 3500 K and

with a color rendering

index or CRI of at least

80. These bulbs will be

marked as “827, 830 or

835.”

• Look for fixtures or

screw-in compact fluo-

rescent bulbs with the

ENERGY STAR label.
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a. b. c.

 

Select fixtures designed to use what is termed “pin base”

fluorescent tubes (a). The ENERGY STAR label (b) on light fixtures

helps you identify these fixtures. Screwbase compact fluorescent

bulbs (c) can often replace traditional light bulbs for general

lighting.

• Dimming controls can be used in the light switch to vary the

light level in the room. Dimmable compact fluorescent

bulbs are available to be used with incandescent dimmers.

Fluorescent tubes should not be put on a dimmer unless it

is a dimming system specifically made for fluorescent tubes.

• Some floor and table lamps are designed to use a modi-

fied, white, “parking-lot” light bulb to get high light levels

in task areas. These metal halide bulbs put out five or six

times the amount of light as an incandescent bulb of the

same wattage. Metal halide bulbs take several minutes to

come up to full brightness, but they produce a lot of light

and good color.
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Where to buy lighting equipment?

Light bulbs and light fixtures are commonly available in

supermarkets, discount department stores, building supply

stores, and hardware stores. They can also be purchased

through electrical suppliers and lighting stores. A greater vari-

ety of light fixtures can be found in lighting showrooms or

through electrical suppliers. Lighting controls can be purchased

at hardware stores, building supply stores, and discount de-

partment stores. In many cases, manufacturers do not sell the

product directly to the consumer, but they will help you find the

best place to purchase their products. A list of manufacturers to

help customers get information and start their shopping is on

page 15. This is not a complete list of manufacturers, so check

several sources before buying lighting equipment. This partial

list of manufacturers does not imply endorsement by the LRC

and AARP Andrus Foundation.



Lighting the Way: A Key to Independence  15

Brownlee Lighting 800-318-6768 www.brownlee.com

Casella Lighting 415-626-9600 www.casellalighting.com

Davis Muller Lighting 888-328-6855 www.davismuller.com

Dazor Manufacturing Corp. 800-345-9103 www.dazor.com

Jolt Lighting 800-526-5658 www.joltlighting.com

Lightolier 508-679-8131 www.lightolier.com

Louis Poulsen 954-349-2525 www.louis-poulsen.com

Microsun 800-657-0077 www.microsun.com

Progress Lighting 864-599-6000 www.progresslighting.com

Sea Gull Lighting 800-347-5483 www.seagullighting.com

Shaper Lighting 510-234-2370 www.shaperlighting.com

Task Lighting Corp. 800-445-6404 www.tasklighting.com

Trend Lighting Company 800-325-9532 www.supertrendlighting.com

Visa Lighting 414-354-6600 www.visalight.com

Wila Lighting 401-435-5800 www.wila.com

Winona Lighting 800-328-5291 www.winonalighting.com

Zumtobel Staff Lighting 800-448-4131 www.zumtobel.co.at

Fixture
Manufacturers

Customer
Services No. Web Site

Angelo Brothers Company (ABCO) 800-999-ABCO www.angelobrothers.com

GE Lighting 800-626-2000 www.gelighting.com

Lights of America, Inc. 800-321-8100 www.lightsofamerica.com

MaxLite, a Division of

SK America, Inc. 800-555-5MAX www.light-link.com/maxlite

OSRAM Sylvania 800-544-4828 www.sylvania.com

Panasonic Lighting 201-348-5381 www.panasonic.com/lighting

Philips Lighting 800-555-0500 www.ligthing.philips.com

Ushio America, Incorporated 714-229-3120 www.ushio.com

Venture Lighting International, Inc. 216-248-0600 www.hiddirect.com

Light Bulb
Manufacturers

Customer
Services No. Web Site

Lighting Controls
Manufacturers

Customer
Services No. Web Site

GE Lighting 800-626-2000 www.gelighting.com

Hubbell Lighting, Inc. 540-381-3567 www.hubbell-ltg.com

Lightolier Controls 972-840-1640 www.lolcontrols.com

Lutron Electronics Co. 800-523-9466 www.lutron.com

Sensor Switch, Inc. 800-727-7483 www.sensorswitchinc.com

The Watt Stopper, Inc. 408-988-5331 www.wattstopper.com
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Would you like additional application tips?

All of the tips and recommendations presented here need to

be integrated into a person’s home. Design guidelines for

different rooms in a typical home have been developed in two

other publications directed to architects, home designers, and

builders, and to the general public. Both publications illustrate

the principles of good lighting for the older adults. These publi-

cations are available from the LRC Webpage at www.lrc.rpi.edu

and the AARP Andrus Foundation Webpage at www.andrus.org.
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Further Information

One of the barriers to good lighting is that people who need

good lighting do not know what to ask for! A glossary is pro-

vided at the LRC website at www.lrc.rpi.edu and at the AARP

Andrus Foundation website at www.andrus.org to make asking

easier. Below are some useful references that will also provide

you with more information on good lighting for older adults.

Papers and Articles

Boyce, P. “Lighting Senior Environments.” Presented at

NeoCon 99: The World’s Trade For Interior Design And Facilities

Management. June 7-9, 1999, Chicago IL.

Illuminating Engineering Society of North America. 1998.

Lighting and the Visual Environment for Senior Living, RP-28-

1998. New York: Illuminating Engineering Society of North

America.

Leslie, R. 1994. Builder’s Guide to Home Lighting. Lighting

Research Center, Troy, NY.

Leslie, R and Conway, K. 1993. Lighting Pattern Book for

Homes. Lighting Research Center, Troy, NY.

Lewis, A. 1992. “Lighting Considerations for the Low Vision

Patient.” Problems in Optometry 4(1):20-33.

Lighting Research Center. 1999. Demonstration and Evalua-

tion of Lighting Technologies and Applications – DELTA Portfolio.

South Mall Towers Apartments, Albany New York.

Lighting Research Center. 2000. Demonstration and Evalua-

tion of Lighting Technologies and Applications – DELTA Portfolio.

McLean Village Apartments, Simsbury, Connecticut.

Rea, M. (editor). 2000. Lighting Handbook, 9th edition. Illumi-

nating Engineering Society of North America, NY.

Sanford, L. 1997. “Guidelines For Designing Lighting for the

Elderly.” Lighting Management and Maintenance 25(6): 14-15,

28-29.

Sanford, L. 1999. “The Importance of Lighting for the Eld-

erly.” Lighthouse International Aging and Vision News.
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Websites

AARP Andrus Foundation - www.andrus.org

Lighting Research Center at Rensselaer Polytechnic Institute -

www.lrc.rpi.edu

ENERGY STAR Program - www.energystar.gov

Lighthouse International - www.lighthouse.org

International Association of Lighting Designers - www.iald.org

Illuminating Engineering Society of North America -

www.iesna.org
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Good lighting can be a key to independence!
Changing life style… this is a scary reality. No one looks

forward to the time when performing simple tasks, such as
reading the newspaper or putting together a jigsaw puzzle,
becomes impossible. Even everyday tasks, such as cooking,
cleaning, reading a prescription label, or choosing an outfit
can become difficult or impossible to execute without good
sight. Good lighting can help!

For many older adults, losing the ability to see well means
losing independence. Light is essential to sight. Sight is essen-
tial to independence. Our ability to see, and therefore remain
independent in later years, is compromised by bad lighting.
And bad lighting surrounds us all, everyday. Lighting touches
each of us every day, and it can be used to make a positive
difference in our lives.


