


Three Types of Glare:
Low Vision

O&M Assessrnent
and Remediation

RICHARD LUDT

Glare is "the dazzling sensation of relatively bright light, which produces unpleas_
antness or discomfort, or which interferes with optimum vision" (Cline, Hofstett€r, &
Griffin, 1989, p. 292). Ophthalmologists have determined thar if an individual is sensi-
tive to glare, the problem exists in the corneal layers, lens capsule, lens cortex, lens
nucJeus, vitreous, or retina (Faye, 1986; Gawande, Roloff, & Marmor, 1992; Jose,
1983; Maino & McMahon. 1986r.

A survey of O&M specialists and people with low vision has identilied slare as the
number one low vision O&M problem (Smilh, De I'Aune, & Geruschar, tggZ). Gtare
will continue to be a major problem for low vision clients unless they receive a com_
prehensive clinical and functional O&M glare sensitiviry evaluation. Low vision
optometrists Waiss and Cohen (1991) have highlighted the importance of an O&M
glare assessment: "Quite often eye care professionals trivialize ihe problem lof glare
sensitivityl and are cavalier in their replies to the patient, providing merely the stock
answers of telling the patient to obtain either optical quality prescription sunwear or ry
over the counter sunwear in a more or less trial and enor fashion', (pp.345_346),

Finding a glare control remedy based solely on clinical glare sensitivity testing, such
as the Brightness Acuity Tester (B. A. T.) or the Miller_Nadler glare tester, is difncult
because those tests are not always reliable indicators of functional glare problems
found in the environment (Gawande et al., l99Z). The two goals of an O&M glare re_
mediation progam are to minimize eye discomfort and to maximize visual resolution.
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Unless glare sensitiyity is controlled, an effective low vision O&M training program

cannot begin. In this article I provide information that can enable the 0&M specialist

to (a) plan an individually tailored functional glare assessment, based on the informa-

tion in the client's low vision eye examination report; (b) objectively measure the

cli€nt's sensitivity to three types of glare problems; (c) select the conect glare remedy'

based on knowledge of glare control options ind considerations (a visually impaired

client who is sensitive to more than one type of glare may require a combination of

glare control remedies): and (d) provide consumer education information to the client

io ensure lasting glare control success. My recommendations can be incorPorated into

a functional low vision O&M evaluation without increasing the time needed to com-

plete the evaluation.
In this article I discuss three types of glare-discomfo glare, veiling glare, and daz-

zling glare-and present them in a purposeful sequence that coffesponds to the order

in which glare assessment and subsequent remedies should progress Dark-tint sun-

glasses, typically thought of as the simple and quick remedy for glare, is the remedy

for only one of the glares discussed
It is important to clarify a technical point about the brightness of color tint sun-

glasses: In this article I classify a color tint according to the percentage of total light

ihat is transmitted through it, that is, "total light transmission"(TlT) A "light" tint is

in the high range of 90-50% TLL That is to say, half or more of the available light or

brightness is transmitted through the lens ofthe sunglasses to the eye A "medium" tint

has a TLT in the 49-207o range (moderate range); a "dark" tint, a TLT in fhe 19-lVo

range (low range).

Discomfort Glare

Discomfort glare occurs when widely varied levels of brightness exist concurrently

within the eye's visual field (Rosenberg, 1984). For example, a pedestrian, who is fac-

ing the sun (positioned just above a building roof line)' is scanning for visual informa-

tion about the path leading up to the building entrance. A conflict erists within the

eye's visual field: The pupil dilates to allow in more light for examining the shaded area

of the building entrance at the same time the pupil also needs to constrict to reduce the

access of direct, overhead light from imaging on the retina. Rapid fluctuations in pupil

size can occur as the eye scans varied levels of brightness within the field of view, pos-

sibly resulting in eye fatigue, tearing, headache' discomfort, and poor visual resolution

(Rosenberg, 1984).
Although the human pupil can constrict or dilate in l/5th of a second, the retinal

cone and rod photoreceptor cells require more time to adapt (Miller, 1974) Clinical

research has shown that the retina's cone cells need at least 7 minutes to reach a full

photopic state (light adaptation), and the rod cells require nearly I hour to fully adapt.

io dark (Gregory, 1990: Wolf, 1960) The O&M specialist neqds to understand tbat

even if the rod and cone cells could adapt more quickly, the problem of discomfort
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glare would not be solved because the retina adjusts only to ambielt light across the
entire visual field (Millea 1974).

Assessing Discomfort Glare

Before the functional assessment of discomfort glare begins, the O&M specialist
should read and understand the report ofthe client's clinical eye examination. Diagno-
sis of the eye condition and the results of the visual field examination are important
indicators of a client's potential sensitivity to discomfort glare. Clients with the fol-
lowing eye conditions generally have an intact peripheral field and are sensitive to dis-
comfort glare: achromatopsia, albinism, aniridia, comeal dystrophy, detached retina,
hypertensive retinopathy, age-related macular degeneration, cataracts, diabetic
retinopathy, Stargardt's disease, cone dystrophy, toxic amblyopia, and histoplasmosis
(Apple, Apple, & Blasch, 1980).

The O&M specialist should plan a discomfort glare assessment when the results of
the visual field examination identify that the low vision client has an intact superior
peripheral visual field with a radius extending 10' or more from the macula. The poten-
tial for lateral discomfort glare can be identified when the client's temporal visual field
extends at a radius of 10'or more from the macula. In pedestria[ situations, discom-
fort glare conditions are most prevalent during early morning or late afternoon when
the sun is low on the horizon. The O&M specialist should document sensitivity to dis-
comfort glare each time the client uses his or her hand as a visor to reduce the squint
reflex and to increase visual resolutron.

Remedying DiscomJbrt G lare

The remedy is a visor with a proper size brim positioned on the brow to block the
overhead light source from directly entering rhe pupil (Faye, 1986). The brim of the
visor should extend forward ftom the client's forehead a minimum of 3 inches to
achieve consistent contfol of discomfort glare, Bending the sides of the visor down-
ward (to curve the brim) helps minimize lateral discomfort glare directed toward the
eye from the temporal field of view. To block the maximum amount of discomfort
glare, the client should pbsition the brim of the visor as low on the brow as possible
without interfering with functional vision (Rosenberg, 1984).

Although translucent side shields attached to the temple of spectacle glasses may
also reduce lateral discomfort glare from the temporal side of the visual field, opaque
side shields will reduce the transmission of necessary light as well as the visual field
of view (Rosenberg, 1984). Tinted, yet translucent, side shields are recommended and
ale available through oplical supply companies.

If discomfort glare is identified as the only problem, sunglasses are ofdoubtful value
(Stiney, 1983). Tinted glasses will reduce the ambienr brightness but make the dark
areas darker and may render invisible details of shaded areas (Pitts, 1990).
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Case Study of Discomfort Glare

Harold, a 69-year-old man with age-related maculopathy, complained of severe glare

problems durini his O&M intake iniewiew. Clinical eye examination reports indicated

ihat his best conected visual acuity was OD: 201200, and OS: 201300' His bilateral cen-

tral scotomas were both 4-5' in radius with intact peripheral visual frelds' During the

indoor and outdoor assessment, Harold experienced sensitivity to discomfort glare.

when he wore his own 47o light aansmission sunglasses over his spectacle prescdption

during the assessment, his ability to relate visually to the travel environment suffered'

Theexaminer to ldh imof theresu l tso f theg la reassessmentandtheopt ionsrecom-
mended to control discomfort glare. He agreed to try a baseball hat with a 3-in brim The

subjective response was positive indoors: The baseball hat effectively eliminated the

bright ouerheaO tighting. iVhen Harold wore his hat, he did not need sunglasses indoo$'

5utdoors, *"*ing hit hat, Harold could tolerate mote light and did not need sun-

glasses when the sun was low on the horizon' The objective evaluation of controlling

f,iscomfort gtare demonsftated that Harold's visual resolution increased in situations of

discomfort llare; he identified landmarks, drop-offs, obstacles' and overhangs at an

increased diitance. His stride and walking pace improved Harold now felt confident

about his ability to travel independently in unfamiliar environments'

Instructional Norc

Lowv is ionc l ien tswhoarehes i tan t towea lanyhatorv isormaybenef i t f romthe
' 
following instructional strategy:

1. Begin the lesson by asking the client to exPedence a situation of discomfort glare

without and then with a vlsor-any hat or visor of his choice with a 3-in. nontranslu-

cent bdm.
2.Selectanenvironmgntcausingdiscomfortglarewithasmanylelevantpedestdan

elements (e.g., a change in travel surface texture, the presence of a small obstacle in the

client's line of travel, a curb or short flight of stePs, a stair handrail' a contour change'

a building entrance door, door hardware, planters hanging at head level' a bench' signs'

landmarks, and address numbers) in the shade as possible'

3. Ask tire client not to bdng his hand up to his brow during this assessment' If the

client expedences intolerable discomfort, then he should tum away from the light

source. Having given all the instuctions, ask the client to face the situation of discom-

fort glare without wearing a visor.

4."Ask the client to subjectively note his visual comfort, while observing and docu-

menting the severity of the client's squint reflex'

S. alt tne cheni to visually identify the pedestrian elements while facing the dis-

comfort glare situation and document his squint reflex, subjective visual comfo ' and

the visua] distance at which he can identify the pedestrian elements Document any

unidentified elements.
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6. Ask the client to repeat Steps 4 and 5 while wearing a visor.
7. Discus the results of the assessment with the client.

The O&M specialist should respect the client's objection to wearing a visor for cos-
metic or comfort reasons. However, if properly presented, a straiegy for remediating
discomfort glare is a nonthreatening experience that allows the client to discover for
himself if wearing a visor will improve his viewing comfort and visual efficiency.

Yeiling Glare

Veiling glare (also called disability glare) is "stray light thar interferes with visual
resolution because it is random and thereby r€duces the contrast of the figure/ground
in the retinal image" (Rosenberg, 1984, p. 197). The scattering of light caused by ocu-
lar media opacities from such eye conditions as cataracts, comeal dysaophy, a translu-
cent iris (idtis, albinism), vitreous opacities, and diffusion through the sclera produce
this kind of glare (Beckman, Hard, Hard, & Sjostrand, 1992; O'Conner, 1988).

Assessing Veiling Glare

The O&M specialist should make certain that any sensitivity to discomfort glare has
been resolved before beginning the assessment of veiling glare. Because veiling glare
occurs within the ocular media, the client should first complete clinical diagnosis and
medical treatment before an O&M assessment of functional veiling glare begins. The
O&M specialist should read the repon of the client's eye examination and then cus-
tomize the O&M assessment, based on the severity, type, and location of the ocular
media opacity. For example, the clinical report of "2+ posterior sub capsular cataracts,
OU," characterizes the sevedty of the opaciry with rhe use of a a numerical system,
before mention is made that the catafact is one in which the opacities are concentrated
beneath the capsule. The method that eye-care professionals use to rate the severity of
an ocular media opacity is

l+ = immature (mildly advanced)
2+ to 3+ = matDre (moderately advanced)
4+ = hypemature (far advanced)

Because veiling glare depends on short visible wavelength, the O&M assessment
should be conducted between 10 a.m. and 3 p.m. when short wavelength light is most
intense. After reading the eye report, the O&M specialist can confirm the client's degrce
of sensitivity to veiling glare by observing a squilt reflex in the presence of short wave-
length light. The O&M specialist's functional classihcation of the client,s squint reflex
as mild, moderate, or severe determines the proper veiling glare remedy. The assessment
route should begin with the sun at the client's back. The O&M specialist must careful-
ly observe and document the client's squint reflex on each leg of the route.
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Surgical Remedy for Veiling Glare

When light waves and matter of the same size collide, the result is known as

"Rayleigh scatter" (Rosenberg, 1984). The ocular veiling glare effect is similar to that

which occurs when a person is driving an automobile on a foggy night. The light from

the vehicle's headlights hits the fog's water droplets and scatters, reducing the driver's

visibility of the road ahead. An environmental remedy for Rayleigh scatter takes place

only when the fog clears.
In many cases, the ideal remedy for ocular Rayleigh scatter is to remove the cause

of the eye's opacity. Pre- and postoPerative tests of clients who have had cataract oPer-

ations will provide direct proof of the success of this procedure. After the removal of

the lens that has a cataract, the patient will immediately experience dramatic improve-

ments in light tolerance, including improved thresholds for visual recognition of details

(Beckman, Abrahamsson, & Sjostrand, 1991; Weiss' 1990).

Nonsurgical Remedies for Veiling Glare

After surgery, clients with remaining opacities in the ocular media continue to suffer

the effects of veiling glare. If a client has a sensitivity to veiting glare, but surgery is not

an option or not recommended, the doctor should suggest other veiling glare remedies'

By wearing a visor, the client can block the intense, short visible wavelength light

entering the €ye from overhead. Unfortunately, a visor alone does not eliminate all veil-

ing glare. Shon wavelength light can also reflect off environmental surfaces All high-

ly reflective surfaces, including snow, sand, and sidewalks, can reflect high amounts of

short wavelength light: the resulting veiling glare causes squinting (Barkeq 1990; Pitts'

1990; Wittenberg, 1986). Wearing a visor and selecting the proper chromatic (color)

lens are the keys to remedying veiling glare.

When short visible wavelengths of light are absorbed, the remaining medium and

long visible wavelengths that are hansmitted to the retina tend to pass over any small

opacities in the ocular media with minimal Rayleigh scatter (Rosenberg, 1984) That

phenomenon explains the effectiveness of vehicular yellow foglights The yellow tint

iens of the foglight transmits only medium and long visible wavelengths of light into

the environment (Miller, 1974). Medium and long Yisible wavelengths do not scatter

off the water droplets of the fog as readily 4s short wavelengths of light With less light

scatter, visual comfort and resolution of the road increase fol the driver of the vehicle.

Likewise, when a client with sensitivity to veililg glare wears sunglasses with the cor-

rect color tint that absorbs the short to medium end of the visible spectrum, only the

longer wavelengths, not scattered by the small opacities, reach the retina, thus mini-

mizing Rayleigh sc atter (Zigma\ 1992).

The remedy for sensitivity to veilin! glare is sunglasses with a light (90-50%' TLT)

tint of yellow, orange, or red. Because the proper color tint is the remedy for veiling

glare, people with low vision should choose a high TLT lens to enhance figure-ground
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contrast (see below, Light Transmission of Color Tint Sunglasses). For mild veiling
glare, a light yellow tint that filters up to approximately 475 nm is recommended; for
moderate veiling glare, a light orange tint that filters up to 525 nm; for severe glare, a
lighr red l int that f ihers up to 575 nm.

Case Srudv of Veiling Clare

Manuel, a 28-year-old, has ocular trauma from a vehicular accident. His best cor-
rected visual acuities are OD: 10/140 and OS : 4/70O. The tangent screen examination
indicated that Manuel has a central visual field of approximately 4" radius in each eye.
Glass fragments are still imbedded in the stroma of his comea, creating a 2+ opacity.
During functional low vision assessments, Manuel showed no problems with discom-
fort glare, a result consistent with his reduced visual held. However, he consistently
demonstrated a moderate squint refl€x in the presence of short wavelength light condi_
tions. It is significant also that when he wore his lOEo TI:t green-tint sunglasses, his
visual comfoft increased but his visual resolution decreased dramatically.

Once the glare problem was identified and Manuel learned about the available
options to rcmediate moderate veiling glare, he selected 52Eo TLT orange-tint sun-
glasses. He participated in a visually oriented program in the presence of veiling glare
conditions. While wearing the 52Ea o:drlge sunglasses, Manuel maintained the same
visual comfort as he had with the l07o green sunglasses. In addition, the increased light
transmission of the light orange sunglasses enabled him to recognize visually relevant
pedestrian information (his visual resolution) at a distance four times greater than he
could have with the l07o green-tint glasses.

Dazzling Glare

Dazzling glare occurs when an individual has an abnormal visual sensitivity to the
intensity of ambient light (photophobia). A photophobic person may have unusual dif-
ficulty adapting to dramatic changes in illumination and a slow recovery from glare
(Jose, 1983). Two major causes of dazzling glare are dysfunction of the iris and retinal
disease. Retinitis pigmentosa, Stargardt's disease, age-related maculopathy, retinal
detachment, rubella, diabetic retinopathy, histoplasmosis, rod monochromasdsm, cone
dystrophy, achromatopsia, and retinal laser photocoagulation all cause retinal damage
and are examples of eye conditions where one would expect sensitivity to dazzling
glare (Gawande et al., 1992).

The O&M specialist should be aware that some medictions can have side effects that
cause abnormal sensitivity to light. For example, Rifabutin-related photophobia has
been reported in AIDS patients (Arevalo, Russack, & Freeman, 1997). Suramin Sodi-
um treatment for metastatic cancer of the prostate has also been associated with pho-
tophobia (Hermady, Sinibaldi, & Eisenberger, 1996). Ocular steroid rearmenr can
result in eye pain, redness, and photophobia (Renfro & Snow, 1992). The client's eye

707

,l

:,

;t



108 RE:view

care professional is the best person to determine if remediation of glare can be accom-

plished by a change in medication alone.

Light and Retinal C ross- Linking

The O&M specialist needs to understard how light is processed from the retina to

the optic nerve and why individuals with retinal eye disorders are often sensitive to daz-

zling glare. When light stimulates the retina's rod and cone photorecaptors, a compleK

chain of photochemical reactions begins. Of the five classes of retinal neurons, only the

rod and cone photorecepto$, the bipolar cells, and the ganglion calls form a direct

pathway from the retina to the brain (Long, 1992). The remaining two classes of reti-

nal neurons, the horizontal cells and the amacrine cells, form lateral pathways that

rnodify and control retinal.information (Masland, 1986).
Before any neural information is sent to the optic nerye, those crossJinking connec-

tions spread over the entire retina and are able to modify the neural transmission inten-

sity of light to the brain. Any damage to these connections adYersely affects the eye's

ability to modify the light intensity, resulting in photophobia (Hecht, 1987).

Assessing Dazzling Glare

Before beginning an assessment of dazzlilg glare, the O&M specialist should make

sure that any sensitivity the client may have to discomfort, veiling glare, or both has

been resolved. Attempting to assess dazzling glare first often results in selecting the

wrong glare control remedy and unnecessarily reducing the client's visual efficiency

If the eye report indicates that the client has a retinal eye disorder, the O&M spe-

cialist can expect that the client will be sensitive to dazzling glare. The specialist should

then plan assessment routes for both ovsrcast and clear sunny days. Observing that the

client squints after a sudden tansition from a dim to a bright lighting environment

should not be documented as sensitivity to dazzlitg glare. To achieve accurate results

when assessing dazzling glarc, make sure the client has approximately 7 minutes to

adapt to the ambient lighting conditions (Gregory, 1990).
Having given the client time to adapt to the light, the specialist should document the

three classifications of a client's sensitivy to dazzlitg glare as follows: (a) squint reflex

only = mi14, (b) squint reflex, complaint.of eye discomfort' and a decrease in visual

resolution = moderate; (c) eyes averted from the light source, a complaint of eye dis-

comfort, and profound decrease in visual resolution = severe

Kemedres lor Dazzllng utare

Eye care professionals who haie a low vision client with photophobia caused by

trauma or dysfunction of the iris may prescribe an opaque contact lens that has an

artificial pupil (Nowakowski, 1992). Other remedies for dazzling glare exist for
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clients who decline an opaque contact lens & whose photophobia results from a reti-
nal eye disease.

Only the three types of dazzling glare discussed in this article are resolved by low_
edng the entire visible light spectrum with chromatic tint sunglasses (CTS). A client
with opacities in the ocular media, as well as a retinal disease, may aheady have the
correct tint color remedy for veiling glare but continue to squint because of dazzling
glare. The appropriate remedy for this dazzling glare is to lower the percentage oflight
transmitted through the tinr color chosen to remedy veiling glare. people with low
vision who are not sensitive to veiling glare may prefer a pair of gray tint spectacles.
Gray is referred to as a neutral density color because it filters evenly all the visible
wave lengths  o f  l ighr .

A low vision client who has mild sensirivity to dazzling glare shou ld use a 90_50Vo
range ofTLT (high) to achieve the best comfort while maintaining the integrity of visu_
al resolution (Goodlaw, 1991). Sunglasses with high lighr transmission also help the
eye maintain as even all adaptation state as possible, and it is hoped the glasses also
will minimize the difficulties clients expedence when moving from one lighting con_
dition to another. For moderate sensitivity to d.azzling glare,49_2OVa TIit (moderate)
would be appropriate to evaluate. Severe sensitivity requires l9_lZo TLT (low).

Once the proper ultraviolet protection of the lenses has been confirmed, no damase
to the eye occurs if, during a pedestdan evaluation ofcolor tint sunglass, rhe client usls
a tint that transmits light so intense that it causes niomentary discomfort (C. W_
Keswick, O.D., personal communicarion, i994). If the client complains that the tinr is
not dark enough, the O&M specialisr should carefully review the results of the com_
prehensive glare assessment with the client before trying a darker tint. A trial period of
several days is recommended to compare each individual pair of sunglasses (Morris_
sette, Mehr, Keswick, & Lee, 1984/.

Light Transmission of Color Tint Sunglasses

Because excessive reduction of light to the eye decreases visual acuity, light trans,
mission through the filter should be kept as high as the client can tolerate (Rosen_
berg, 1984). Phillips and Rutstein (1965) demonsrrated that every percenrage
decrease in light transmission to the eye results in a corresponding percenrage
decrease in visual acuity. Therefore, the person with low vision benefrts from the
highest possible tinr light transmissron.

Once the specialist has determined the client's maximum tolerance for light trans_
mrssion in bright conditions, a lighlto-shade evaluation can begin. The objective of
that evaluation is to determine what percentage of TLT allows the clienr ro conunue to
maintain optimum visibility in varied illuminations.

An increase in TLT would bejustified if the client continues visually to identify rel_
evant pedest an elements, at increasing distances, while maintaining viewing comfort
rn bright ambient illumination.

I
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Final Evaluation of Color Tint Sunglasses

Because the goal in remedying dazzling glare is to find the maximum light hansmis-
sion through the lens that the client can tolerate, the O&M specialist needs to consider
the following when helping the client make the final selection of color tint sunglasses:

1. For viewing comfort, the lens should reduce squinting and teadng.
2. The lens that meets the assessment criteria for maximizing visual resolution

should have adequate TLT to allow the client to ftavel through moderate changes in
luminance without needing constantly to put on and take off the sunglasses.

3. The client should compare the differences between the suggested sunglasses and
those currently in use and should check the results ofthe initial assessment against cur-
rent distance thresholds.

4. The effect that the chromatic tint has on tbe client's color-brightness perception
and his or her opinion ofthe cosmetic appearance, the ease of use, and the performance
of the sunslasses are all crucial factors.

Case Study of Dazzling Glare

Ms. Smith, a 63-year-old woman with diabetic retinopathy, has received pan retinal
photocoagulation treatments. Her visual acuity is OD NLP OS 10/40, and her visual
field is OS 15'. Clinical and low vision O&M assessments determined that Ms. Smith
had discomfort and sensitivity to dazzli\g glare. A proper visor quickly resolved the
discomfort glare. The results of the dazzling glare assessment indicated that she had a
severe photophobic sensitivity. After learning the results of the glare assessment, Ms.
Smith compared 2/o green- with 4qo greerl-tint sunglasses. She discovered that she
could €asily tolerate the slight increase to 4Eo ̂ IIJI ar\d also realized that she could use
her residual vision more efficiently. She then agreed to ty lEo green sunglasses and
continued to experience success. Finally, Ms. Smith worked her way up to 13Vo gray
glasses. She found that she could tolerate a substantial increase in light transmission
while visually maintaining her line of travel in conditions of dim luminance. The abil-
ity to see into the shade while wearing the sunglass€s eliminated her tendency to veer.
She also found that she could make a smoother and more rapid transition from dim to
bright light than when she wore the 27o green sunglasses. In this case study, using the
subjective and objective means of color tint sunglasses yielded a positive result.

Summary

Figure I contains a brief summary of the three types of glare and a rudimentary
description of remediation strategids.

Final selection of sunglasses should be completed only after a comprehensive
assessment of the following factors:
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1. The client's eye history
2. Functional glare assessment in environments with varied illuminations
3. Consideration ofall the client's desired travel environments and locales
4. The client's full understanding of the glare problem(s) and the advantages and

disadvantages of glare control remedies

Figure 1. Summary of Remediating Low Vision Glare

Low Vision
Key

Type of Glare
Sensitivity Remedy

The functional superi-
or visual field extends
at a radius of I0' or
more from the macula

Wear a hat with a brim that
extends at least 3 inches for-
ward from the forchead. Use
side shields for peripheral
discomfort glare

Opasities are
present in the
ocular media

Wear a hat plus:
Light yellow or amber tint

for mild veiling glare
Light orange tint for moder-

ate veiling glare
Light red tint for severe veii-

ing glare

Diagnosis of a
retinal eye
disorder

Wear a hat plus:
90-5070 TLI tinr for mild

dazzling Elarc
49-20qo TLT tint for

moderate dazzling glare
l9-17, TLI tint for severe

dazzling glare

Discomfort
glare
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Flow Chart  lor  Low Vis ion
E lEre  Remed ia t i on

Ege Care
Professional's
LV Exem

Lov Vision
Keu

TUpe of Glare
Sensit ivi tU

Rlck  Lud r

t Je  s  t  e rn  31 ind  Rehab  C t r

Glare
RemedU

I
I+

The functional
superior viEual
field (VF) extends
at . radiur of I 0
degrees or more
from the macula

Diagnosis of
a retinal ege
disorder

The functional
inferior VF
extends at a
radius of 1O
oegrees or more
from the macula

A part or
whole of the
central visual
field is
functioning

\y'esr a hat with a brim that
extends at least three inches
forvard from the forehead.
Use side shields tbr
peripheral DisG

l/ear a hat plus :
Light gellow or amber tint for mild VG
Light orange tint for moderate vG
Light red tint for severe VG

\y'ear a hat plus:
90 - sOF TLT Tint for mild DG
49 - 20s TLT Tint for moderate DG
1 9 - t 5 TLT Tint for severe DG

Vear polarized lenses
to filter SpG

\'/ear a hat and tilt head do)vn\,'ard
.just far eoough to block ScG light
50uro9.



Drscomf ont  Glane is  quadnant
n f  l i n h f  , ^ l e n e n d a n t

by

Rick  Ludt

W e s t e r n  B l i n d  R e h a b i f i t a t i o n  C e n t  e  r

/,,

Light Source
(LS)

10 to 40
degrees

Visual Targei
of Interest

(VTI)

Line of Sight to Target
(LST)

Eqe

Discomfort Glare occurs vhen there are significantig varied levels of brightness that occur

concurrentlg \r' i ihin the eqe's visur'i field. The suPerior ( upper ) visual field can extend

up to approximatelg 40 degrees from the fovea ( central focal Point of the Yisual field ).

Practical Ex:mple ol a Discomfort Glare Situation - Please refer to the illustration above. The
person with lov vision has e visual field that extends into ihe superior visual field greater than

l0 degrees. The visual tsrget of inter€st iE the front entr:nce of a store. The sun is lhe light source

and is facing the person with low vision at 10 io 40 degrees above the line of sight. As the person

with lov vision attempis to visuallg scan the front entrance for relevant pedestrian information, a

light adap.iat.ion conflict occurs betveen the suPerior nnd sentrll ( or paraoentral ) quadrants of the

v isuai  f ie ld .

The brain commands the pupii to constrict :nd the eue lids to squint in an effort to reduce
ihe brighi lighi source from entering ihe superior '/isuel tield. Simultaneouslg, ihe brain realizes
ihai the tariet of interest has poor conirast and iilumination due to ihe fact that the light source is

behind ihe house. The brain commands ihe pupil io dil:te and ihe ege lids to ruise in rn effort to

increase eontrast. This results in the pupil dii:ring :nd constricting everg I /5th of a secand vith

discomfont ;no poor visual resolution as a resuit.

The rempou ior  DjEcomtbr t  Glarp ls  ibr  a l l  qu6cj r ;nr : :  c i  ihe v isu: l  f ie ld  to  h3ve equal  leveis  of  br ightneg5'



Vei l ing Glare sensi t iv i tY is
quality of l ight dePendant

by

Rick  Ludt

Western  B l ind  Rehab i l i ta t ion  Cente i

I . The visible vavelength spcotrum is 400 to ?00 n'nomet'rt'

Short Vavelengths are 400 to 500nmi Hedium lre 500 to 600nm; Long are 600 to ?00nm'

s2. A fast rnoving ocean \tave vill splash vhen it cones h conteot with:

rock lbat is of cqual size or llrgcr; So ft is vith r.irort visibb v'v'length

or tiotrt that comis in contact viih an oc'lrr opasit,. The li$rt is scattcred

;; ffi;;;;;it; ".nit 
b" |'tfocustd on ih€ r'tin'' The bnir mlJ cornnand

ii" 
",J" 

io tqurnt h an effort to reduce the soNttlr effect' Loss of optrnum

uiiui t"totution occurs for ihe person sensitive to Veiling Slarr'

+ 700nm

3. A fast movinq ocean wave will nol splaih much when it comes in contact with a rock
- 

il"i;; ;"ii"; in heighu so it is with medium and long \t'velengths of ttgh* tn 
l :1T:..-,

i" 
""it*i 

trtn ocular oiasities' The medium and long wavelengths move over and trouno

ii"- 
"pJiv ""0 

are better lo"ur"J on the retina. ThJ remedu for veiling Glare is to filter

;;ilil;il vavelengths oilight' Medium and long vavelenEths of liEhi cen be focused

on ih"."tin" for improved visual resolution' ''

400 to 500nm
opssitg



Rick  Lud t
W e s t e r n  B f i n d  R e h a b C I :Dazzlrng Glare is  quant i ty

of  l ight  dependant

2

I

l"li n

| . Before turni ng on mg stereo, I alvags check the position of the vol ume knob. lf the
volume is set at 8, I knov it vill be too loud. I reset the volume t0 I more comfortable
sett i  ng before turning on the stereo and l istening to the sound. In a similar vsg, the
retina cannot pr0cess light v6ves beUond I certsin intensitU level.

RODS CONES

llo rizo ntal
Cells -----f"

tsi pol ar
Cells ---------+

Ganglion Cells r-

2. l i  is useful to remember that the ret i  na is brain t issue. This means that the ret i  na has the abi l i tU t0
process, cstegoriae, and modifg i nformati0n before sendi ng neurEl messEges t0 the 0ptic 0erve
snd vi3u8l cortex. The eUe'3 ph0t0receptors. r0d9 snd c0nes, receive the light s0urce energU. 0ne 0f
the manq cEtegorizi ng jobs th8t the ph0t0receptore can d0 is t0 reduce the i ntensitU 0f the neursl signal
before i t  is sent to the optic nerve, just I ike turning dovn the stereo volume knob hefore l istening t0 music.
Flaase look Et the ill ustrati0n above- The rod and c0ne ph0t0receptors are connected t0 the h0riz0nal cells.
These cells have cross li nki ng connecti0ns acroes the geographic region of the reti na. At the reti nol level, if
the h0riz0ntal cel l$ determi ne that the overall i ntensitg of the light energg is too strong for the visual cortex
to i nterpret, then the signal rvill be modified before reschi ng the 0ptic nerve.

A person vith a reti na'l eUe dis0rder vill hsve severed I ines 0f c0mmunicsti0n betveen horizontrl cells. This
meanstha t the  re t ina  can ' t  regu la te the in tens i tgo f l igh i .  The personv i i tho  re i ino l  eged isorderv i l l
be abnormall  g sensit ive to l iqht { Dazzl i  ng 6larr i  ) .  The remedU is BUnqlsssee that ebsorb s percentage 0f
light i ntensiiU before it resches the reti na-


