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ABSTRACT 

The major causes of visual impairment in the U.S. are 

d i a b e tic retinopathy, glaucoma, cataract, and age r e l ated 

macul a r degeneration. Because these conditio n s are closely 

linked with aging, as the population gets olde r, a n i ncrease 

in visua l impairment can be expected. Public Hea lth 

professionals will be faced with challenges in s tudy ing the 

epidemiology of blindne~s, program planning, a nd 

administration of federal and state funds. 

In order to meet these challenges it mus t be de t ermined 

wh a t level of vision constitutes legal blindness . The legal 

def i n ition of blindness was developed in 1935 as part of the 

Soc i a l Security Act. Although advances hav e been made in 

the treatment of eye disease, and in the measurement o f 

v i s u a l performance, this definition has not b een c h anged in 

55 yea r s . It is no longer adequate for purposes of 

c e rtification of blindness or for epidemiologic s tud i es . 

The law describing legal blindness needs to b e eva lua t ed and 

a r eas of potential variability need to be elimi n a t ed in 

o rde r to ensure uniform standards. 
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CHAPTER ONE: Blindness as a Public Health Problem 

Prevalence of Bl~ndness 

In a study of chronic conditions and impairments among 

the civilian, non-institutionalized U. s. population, visual 

impairment ranked ninth over all. Among nursing home 

residents, visual impairment had the eleventh highest 

prevalence of any condition.(U.S.D.H.H.S. 1986) The care 

and rehabilitation of the visually impaired is now a public 

health problem of great importance, and will become even 

more of an urgent demand on public health professionals ln 

the future, as the structure of the population changes. 

In the United States, four conditions, cataract, 

diabetic retinopathy, age-related maculopathy, and glaucoma, 

cause the majority of cases of blindness. Although progress 

has been made with laser photocoagulation and other surgical 

interventions, diabetes is still the number one cause of 

blindness in the United States. 

The disease process of diabetes causes impaired 

circulation among the blood vessels supplying nutrients to 

the retinal tissue. As a consequence, new blood vessels 

grow on the surface of the retina. These blood vessels are 

abnormally fragile and tortuous, and break and bleed easily. 

This causes massive hemorrhaging and scarring, and may lead 

to retinal detachment. 

Diabetes affects approximately 5.5 million Americans at 



any one time. This results in a prevalence of 50,000 c ase s 

of blindness due to diabetes, with an additional 5,800 new 

cases each year. (Mazze 1985) A study in Denmark among 

insulin dependent diabetics with age of onset less tha n 30 

y e a rs, found an incidence rate of blindness of 1.0 per 100 

person-years. This population had a 50 to 80 times higher 

ri s k of blindness than the background population. (Sjli e 

198 7) The Framingham Eye Study showed a prevalence o f 3 . 1% 

positive for diabetic retinopathy in one or both eyes among 

the survivors of the Framingham Heart Study. (Kahn 19 77 ) 
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Glaucoma is the second leading cause of new cases of 

blindness in the United States. It affects over 1.4 mil l ion 

Americans and accounts for over three million visits to eye 

care providers each year. Studies suggest that over the 

course of twenty years blindness develops in as many a s 75 % 

of the persons with severe disease. (U.S. Preventive Serv i ces 

Task Force) . The Framingham Eye Study concluded tha t t he 

preva lence of glaucoma in the population studied wa s 

3 . 3%. (Kahn 1977) 

Most cases of glaucoma have an unknown underly ing 

etiology, and are referred to as either primary or chronic 

open angle glaucoma. Pressure within the eye builds up 

cau s ing damage to the optic nerve. If uncontrolled, t he 

nerv e cells start to die, resulting in a loss of v i s i o n. As 

ner v e d a mage progresses, more and more spots of v ision start 

to disappear, leading to tunnel vision, or eventually a 



complete loss of all light perception. 

Cataracts develop when the crystalline lens of the eye 

becomes clouded or opaque. The lens then loses its ability 

to transmit light and focus images clearly on the retina of 

the eye. The majority of cataracts in the U.S. are related 

to aging changes, although some may develop due to trauma , 

or may be congenital in nature. Factors that contribute to 

the development of cataracts are ultra-violet radiation, 

normal aging changes, diabetes, or congenital disease. 

3 

Although cataract extraction, and replacement of the 

crystalline lens with an intra-ocular lens implant in most 

cases, has become a safe and routinely performed procedur e, 

at any given time there are a number of individuals who may 

be blind due to cataracts. The Framingham Eye Study found a 

prevalence of 15.5% of cataracts in one or both eyes. (Kahn 

1977) A study of the birth cohort of 1970 showed 

congenital cataract to be the leading cause of blindness 

before age 30. (Stewart-Brown 1988) The National Health 

Survey conducted in 1971 showed cataracts to be respons i b l e 

for 33,538,000 disability days, or a reported 8.5 days per 

condition. (U.S.D.H.H.S. 1986) 

Age related macular degeneration (ARMD) , which was 

formerly known as senile macular degeneration (or SMD) 

causes a loss of central visual acuity. For some unknown 

reason, the membrane separating the avascular macular a r ea 

from the underlying blood vessels ruptures, allowing new 
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blood vessels to grow up into the retina. As in diabeti c 

retinopathy, these blood vessels are easily broken r esu l t i ng 

in edema, scarring, and damage to the macular area of the 

retina. This area is responsible for the finest detail of 

vision, and once scarred, the eye rapidly loses acuity . The 

Framingham Eye Study found a prevalence of 8.8 % positive f o r 

macular degeneration in one or both eyes. (Kahn 19 77) 

Increasing Prevalence and Incidence of Blindness 

As in most developed countries, these chronic diseases 

h a ve become a greater health problem than infectious 

cond itions, such as trachoma. Because these chronic 

c onditions are closely associated with age, as the 

population gets older, the prevalence and incidence rates of 

the adventitiously blinded will increase. 

According to the American Foundation for the Blind , i n 

1978, about 65 % of the 1.7 million people who were 

r egistere d as legally blind in the United States wer e over 

the a ge of 60. A needs assessment study of the regi s t ered 

l e g a lly blind in Massachusetts revealed that of the 1 3 , 564 

registered blind clients, 2,125, or 15.7%, were b e t ween t he 

ages 65 to 74, and 5,859, or 43.2%, were 75 or older. 

Therefore, the total percentage of registered blind c l ients 

who were 65 years or older was 59.9% Registrants ages 45 

to 64 tota lled 2,750, contributing 20 . 3%. Nat i onwi de , t h e 

number of elderly, and those approaching older a g e , who have 



severe visual problems and are not classified as legall y 

blind, may be as high as 5.8 million.(Wineburg 198 4) 
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The Framingham Eye Study showed a high correlation 

between the rates of disease and age. The percentage o f 

eyes with a diagnosis of one or more of the four diseases 

studied (glaucoma, cataracts, diabetic retinopathy, or ARMD) 

inc reased more than eight times, from 4.3 % in eyes of 

p e rsons less than 65, to 37.9% in eyes of persons a g e 7 5 or 

older. The age trend was very strong for cata ract and ARMD , 

but less strong for diabetic retinopathy and ope n a ngl e 

glaucoma. Among the people ages 65 or less, 1 4 .2 % of t he 

diseased eyes had more than one disease, compared to 40 . 3 % 

o f thos e studied ages 75 or older. (Liebowitz 1 980 ) It h as 

been f ound that the prevalence of glaucoma in those over age 

75 i ncreases to 2-4 %. (U.S. Preventive Services Ta sk Force ) 

Stroke victims often suffer visual impairment due to 

constriction of the field of vision. The visual pathways 1n 

the brain may be damaged by the stroke, resulting in a l oss 

o f a rea s of vision. Quite commonly, one half of the v i sua l 

fi e l d may be obliterated, producing what is known a s a 

hemianopic visual field loss. As the incidence of s troke l S 

highly correlated with age, and as those who survive a 

s trok e are increasing, more people suffering from vi s ual 

i mpairment may be expected. 

Most newly blind are elderly, poor women ov er age 7 0 . 

They o f ten suffer from more than one noticeable a ilment, and 



they are not usually recognized as blind because they h ave 

some remaining vision. (Wineburg 1984) 

Based on the demographics, it can be expected that as 

the population ages, a concomitant rise in blindness will 

occur. This represents a dramatic challenge to the publi c 

health system. Increases in the numbers of blind 

individuals will not only result from the geriatric 

population, but also from infants. As the survival of l ow 

birth weight babies increases, congenital blindness wil l 

increase. 

6 

The decrease in the infant mortality rates of the past 

20 years has been largely due to the increase in survival o f 

very small babies. In 1971 7.6% of the infants born in the 

U.S. were considered to be low birth weight infants. The 

rate has changed very little, to the current incidence of 

6.8 % of those born in the U.S. being very low birth weight. 

Because of the increase in survival, more of these infants 

will have the chance of becoming blind. (Wallace 1988) 

Low birth weight babies are likely to suffer from 

retinopathy of prematurity. The fetal retina vasculari zes 

from the optic nerve to the periphery, and until 

vascularization is complete, the retinal arteries are 

susceptible to the high oxygen concentrations in the r e tina, 

that result from the ventilation procedures used to help the 

infants survive. Immature vessels are sensitive, and 

initially become vasoconstricted and subsequently 
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obliterated. This is followed by a ridge of neovascular 

budding along the line of retinal ischemia, which penetrates 

the surface of the retina, and projects into the vitreous 

gel. Vitreous hemorrhage, fibrosis, and retinal traction 

follow, leading to retinal detachment, and 

blindness. (Spalton 1984) 

A study has been done which suggests that a new 

epidemic of retinopathy of prematurity is developing. 

Annual population-level incidences of retinopathy in Briti s h 

Columbia were evaluated from 1952 to 1983. Standardized 

incidence ratio analyses revealed a significant increase in 

the overall incidence of retinopathy of prematurity-induced 

blindness in the later, compared with the earlier period. 

It was found that infants weighing 750 to 999 grams at birth 

had a significantly increased standardized incidence ratio 

of 3.07. (Gibson 1989) 

Another study in British Columbia showed that the birth 

prevalence rate of congenital blindness of 8/10,000 live 

births in the late 1940's decreased to 3/10,000 in 198 4 . 

Retinopathy of prematurity was found to decrease over all, 

but was beginning to reemerge toward the end of the time 

period studied. Genetic ocular disorders represented the 

leading cause of blindness, with a significant increase in 

the number of births with optic nerve head lesions during 

the past 15 years. (Robinson 1987) 

Another cause of congenital blindness is the infecti on 
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of the fetus with syphilis. The United States i s now f aci ng 

an e pidemic of congenital syphilis, closely relate d t o t he 

practic e of substance abuse. An infant with c ongenita l 

s yphilis lS at risk of developing congenital cat aracts and 

retinal lesions. As the child grows, they ma y e xp e ri e nce an 

a cute episode of interstitial keratitis, or infl a mma tion of 

the cornea. This causes growth of new blood v es s el s wi thin 

the normally clear cornea, leading to scarring and vision 

l oss . The combination of cataract, retinal prob l ems , and 

cornea l scarring often lead to severe visual impairment or 

bl indness . (Spalton 1984) 

Rates of congenital syphilis have risen drama tica l ly ln 

rec ent years. From 1978 to 1985, reported cas es of 

c ongenital syphilis rose 148%, to an incidence ra t e o f 

1/ 100 , 0 00 live births. In 1986, more cases o f congen i t al 

s yphili s were reported to the Centers for Disease Control 

than in any of the preceding 15 years, at a r a te of 

10/ 100,000 live births.(Zaidi 1989) In the f ace of thi s 

epidemic, cases of blindness due to congenital s yphili s can 

be expected to show a concomitant rise. 

Anothe r disease that may result in blindnes s i s 

congenital rubella. The consequences of rubella a r e s i milar 

to that of syphilis, with the child showing signs o f 

congenital cataract and retinal lesions. In addition , a 

c h i ld born with congenital rubella may suffer from 

ma l f ormation of the eye ball such as micro-ophtha l mos (a 
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small, non-seeing eye) or anophthalmos (complete lack o f t he 

eye) . By far the most common cause of congenital cata r ac t s 

i s maternal rubella occurring during the first trime s t e r of 

pre gnancy. (Spalton 1984) 

Concern over the numbers of women of child b earing age 

in the United States who have not been fully immuni zed i s 

growing. A study done in Jamaica, where immunization 

programs have not been successful, show what conseque nces 

may develop. Of 108 blind children in residenti a l care , 22% 

were blind as a result of congenital rubella synd rome. This 

was shown to be the leading preventable cause of c hi ldh ood 

blindness in Jamaica. (Moriarity 1988) 

In the United States, a nationally representative 

sample of 15,000 ten year old children revealed a preva l e nce 

of blindness of 3.4 to 4.0/10,00. Those who were designa t ed 

as hav ing partial sight represented a prevalence o f 5 . 4 to 

8 . 7/ 10,000. The most common cause was found to be 

congenital cataract, followed by congenital 

nystagmus. (Stewart-Brown 1988) 

Another potential source of future cases of blindness 

comes from the population testing positive for the HIV. 

Patients suffering from AIDS can develop retinal vascu lar 

p rob lems, and may become blinded as a result. The mo s t 

c ommon ocular manifestations of AIDS include r etina l cott on 

wool spots, vasculopathies, cytomegalovirus retiniti s a nd 

conjunctival Kaposi's sarcoma. Other less common 
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manifestations are Toxoplasmosis retinitis, Varicella zost er 

ophthalmicus, cryptococcus and Herpes simplex 

retintis. (Petito 1990) Many of these can lead to sca rring 

of the retina, and visual impairment. 

As all of these indicators predict, more and more cases 

of blindness will likely develop as we enter into the 90' s 

and the twenty-first century. The public health progra ms i n 

the United States, and the world will find it necessa r y t o 

re-evaluate and restructure the existing services for t his 

population. 

Challenges to Public Health 

The area of public health will be faced with three 

specific challenges. First, the epidemiology of blind ness 

must be studied. Statistical information on the preva l e nce 

a nd incidence of blindness must be developed and mainta ined 

to describe the problem accurately. Causes of blindness 

must be determined and evaluated, and potential risk fac t ors 

for blindness must be analyzed. 

Secondly, public health professionals will be fa ced 

with dilemmas in program planning. The service syste m for 

the blind already has problems accommodating the 1 . 7 million 

indiv iduals who are recognized as blind. Giv en the 

obstacles facing them, it is unthinkable that this s ys t em 

could accommodate the increased numbers of those anti c i pated 

to become blind. The service system for the blind was 
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developed in the 1930's to meet the needs of young, 

potentially employable adults. To serve today's population 

of blind individuals, the entire system will have to be r e 

evaluated. (Wineburg 1984) 

Wineburg says further that no campaign for the 

prevention of blindness among the elderly can be 

successfully mounted without an appraisal of the present 

problem, its genesis, and its implications. (Wineburg 1984 ) 

Much work will have to be done to ensure equity of care f or 

blind individuals, access to high quality of care, and 

accountability among the government services, and priva t e 

providers of care for the blind. 

The third challenge facing public health care is the 

distribution of federal and state funds. Under the Social 

Security Act of 1935 (SSA), blind individuals are entitled 

to supplemental security income. Titles XVII, XIX , and XX 

of the SSA establish further state and federal 

supplementation programs for the blind. The 197 2 amendments 

to the Social Security Act (Public Law 92-603) created the 

Supplemental Security Income (SSI) program to replace the 

Federal Grants-in-Aid programs for the needy aged, blind, 

and disabled persons with inadequate income or means of 

support. In order to receive payments under the SSI 

program, an aged, blind, or disabled person's countabl e 

resources must fall below specified limits. The current 

limits are $2,000 for an individual, or $3,000 for a couple. 
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It has been found that the resources of most recipients fa ll 

well below these limits. The majority of SSI recipients ha d 

less than $100 in countable resources, and only 12 % had more 

than $1,000. (Scott 1989) 

Among all federally administered payments, the numbe r 

of adult blind totalled 72,028. Blind children we r e found 

to number 6,595. Among the federally administered state 

supplementation only programs, there were 8,923 adult 

enrollees, and 107 blind children. 

The median age of the blind among all federally 

administered payments was 53. Eighteen percent of those 

receiving funds were ages 29 or younger. The larges t 

percentage was represented by the age range of 30 to 64 , at 

46.8 %, followed by 34.1% ages 65 and over. 

Those with federally administered supplementation only 

had a median age of 70. The largest portion of thi s 

population was among those aged 65 and over, representing 

60.8 % of the total. (Hawkins 1983) 

From December 1979 to December of 1981, the numbe r of 

persons receiving state supplementary payments under the 

Supplemental Security Income Program for the aged, blind , 

and disabled who were eligible because of blindness ros e a 

modest 1%. The total number increased from 41,000 to 42,000 

individuals. Expenditures for state supplementa r y payme nts 

continued to increase during this time period, as they h ave 

since the inception of the program.(Hawkins, 1983) A s tudy 
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of those receiving SSI in July of 1981 whose only payme nt 

was a federally administered state supplement shows tha t 6 1 % 

of the blind were age 65 or older. Children represented 2% 

of the blind. Among the total SSI group, 34 % were receiv ing 

benefits due to blindness. As described previously, thi s 

program can also expect to see an increase in utili zation, 

p a rticularly among the elderly. State and Federa l age ncies 

for the administration of funds must be prepared to meet the 

demand. 

The Need to Evaluate the Definition of Legal Blindness 

In every area, the epidemiology of the probl em , program 

pl a nning to meet the needs of the population, a nd t he 

administration of funds, the definition of legal bl i ndness 

must be considered. This paper proposes to evaluate the 

ex isting definition, discuss its weaknesses, describe h ow 

the statistics on visual impairment have been derived, and 

illustrate the need for a standardized definition of legal 

b lind ness. Conclusions and recommendations to r edef i ne 

lega l blindness will be offered. 

CHAPTER TWO: Defining Legal Blindness 

united states Early Laws 

In the early part of the twentieth century l e gi s l a t ion 

for developing programs to financially aid the blind began 
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to be introduced at the state level. These laws were often 

incorporated into the "poor laws" or into laws for aid to 

the disabled. Society began to feel the need to care for 

those who were not capable of earning their own living. By 

1928 twenty states had laws for aid to the blind (see t able 

one). 

Table One: States with Laws for Aid to the Blind 

State Year Introduced 

California 1917 
Colorado 1913 
Connecticut 1921 
Idaho 1917 
Illinois 1903 
Iowa 1915 
Kansas 1911 
Kentucky 1922 
Louisiana 1928 
Maine 1916 
Massachusetts 1920 
Minnesota 1923 
Missouri 1923 
Nebraska 1917 
Nevada 1925 
New Hampshire 1925 
New Jersey 1921 
New York 1922 
Ohio 1921 
Wisconsin 1917 

(Source: Irwin 1928) 

Several definitions of blindness were used in 

developing these blind relief laws. In Missouri blindness 

was defined as "vision not greater than light perception". 

Nebraska defined a blind person as one "who is destitute of 

useful vision so as to be incapacitated for the performa nce 
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of labor, rendering such person incapable of earning 

support". New Hampshire, Nevada, California, and Idaho 

defined a blind person as "one who has a defect of vision 

incapacitating him to earn the necessities of life". Ohio 

defined a blind person as "any person of either sex who by 

reason of loss of eyesight is unable to provide himself with 

the necessities of life". Several states called for a 

physician to certify the individual in question as ''blind or 

not" and left the definition of blindness at that. (Irwin 

1928) 

Irwin supported this lack of a clear cut definition as 

it left some room for interpretation. He states: 

Anyone familiar with a large number of blind 
people will testify that a certain defect of 
vision handicaps one person much more than 
it does another. This degree of handicap 
is the real measure of blindness when dependency 
is under consideration. (Irwin 1928) 

The original draft of the Maine law contained no 

definition of legal blindness. Because of the resulting 

confusion, an amendment was added which defined blindness as 

"less than one-tenth vision". Irwin comments: 

The definition "less than one-tenth vision" has 
not been entirely satisfactory in Maine. The 
certificate of blindness is made by a general 
practitioner, to whom "one-tenth vision" has 
frequently but a vague significance. Perhaps, 
however, this vagueness in the one-tenth vision 
clause has given it its saving flexibility. The 
chief value of the clause is that it suggests 
to the examiner that something short of total 
blindness may make one eligible for this relief. 
(Irwin 1928) 



Examples of this "saving flexibility" may be f ound in 

the notes copied from the examining physician's records : 

6/1916 " ... sees to get around on the land without 
assistance. Reads large figures on calendar 
- 3/4 inch size- at close range." 

1916 "· .. was born suffering an extreme case of 
strabismus of both eyes. The right eye is absolutely 
blind, the left is 1/4 good. Not totally blind, 
but cannot see 5 inches in front of her." 

1919 "She has only one eye that she can see very 
little with to find her way in daytime. I should 
say that the eyesight is about one-twentieth. 
Other eye is totally blind. She was born crooked 
eyes - now she is about blind." 

12/ 1916 "He had a cataract on right eye - it was 
operated on two years last Nov. and taken out. 
He also had glaucoma of both eyes. He can see now 
with left eye only an object in front of him - c a n't 
distinguish anything - sight in left eye is nine 
tenths gone." 

12/ 1916 "· .. one eye gone - enucleated - and other 3/4 
blind at least - perhaps more if put to a test. Th is 
man is very indigent and nearly helpless - soone r o r 
later will have to be a town charge." 

1915 "This man has been practically blind since 
childhood. When of school age he was dismissed 
by 3 o'clock in the afternoon as he could then 
see only in a strong light." 

1918 "Nerve of eyes injured at time of birth 
by obstetrical instruments. Practically blind 
at night - a very bright day without assistanc e -
hard to estimate degree of blindness but he is b l ind 
enough to prevent him from earning a livelihood. 
Deserves this pension." (Irwin 1928) 

1 6 

In addition to the requirements of blindness, nee d, a nd 

proper residential qualifications, those hoping to r eceive 

financial aid were also required to meet moral standard s i n 

many states. It was felt that persons with "vicious habit s " 
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and beggars should be disqualified for aid. It was also 

generally accepted that any financial benefits received 

should be kept low enough to discourage two blind 

individuals from marrying. It was society's idea that if a 

blind individual could support themself, they could marry 

whomever they wished. However, if two blind people were 

already receiving aid, they should not burden the state 

further by the possibility of having blind children . 

New Jersey imposed the following restrictions on thos e 

receiving state aid: 

No person shall be eligible to this relief while 
publicly soliciting alms in any part of the state. 
The term "publicly soliciting" shall be construed 
to mean the wearing, carrying or exhibiting of signs 
denoting blindness, or the carrying of receptac les 
for the reception of alms, or the doing of the same 
by proxy, or by begging from house to house. 

No person shall be eligible to the relief grant ed 
by this act who is suffering from mental or physical 
infirmity, which in itself, would make him or her 
a charge upon any other institution or agency of this 
state, and which has so incapacitated him or her prior 
to the loss of sight, that such person was a public 
charge prior thereto. (Irwin 1928) 

In the 1920's organizations for the blind were pushing 

for nationalization of aid to the blind. Despite their 

efforts, national legislation was not introduced until 1935 , 

under the Social Security Amendment. 

united states social security Act 
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The definition of legal blindness first came into 

national importance in the Social Security of 1935. To 

administer funding for those deemed in need of financial 

aid, the adoption of one definition of legal blindness was 

critical. 

Several parts of the Social Security Act deal with 

funds for the blind. Title X specifies grants to the sta t es 

for aid to the blind as follows: 

For the pur~ose of enabling each state to furni sh 
financial assistance, as far as practicable unde r 
the conditions in such state, to needy individua l s 
who are blind, there is hereby authorized to be 
appropriated for each fiscal year a sum sufficient 
to carry out the purpose of this title. 

Title XVI authorizes grants to states for aid to t he 

aged, blind, or disabled. This section is as follows: 

For the purpose of enabling each state, as f a r as 
practicable under the conditions in such state, 
to furnish financial assistance to needy indiv idua l s 
who are 65 years of age or over, are blind, or a r e 
18 years of age or over, and are permanently and 
totally disabled there is hereby authorized a to 
be appropriated for each fiscal year a sum sufficient 
to carry out the purpose of this title. 

Title XVI of the original Social Security Act 

establishes supplemental security income for the aged , 

blind, and disabled. This section is worded as such: 

For the purpose of establishing a national program 
to provide supplemental security income to indiv idua l s 
who have attained age 65 or over or are blind or 
disabled, there are authorized to be appropriated 
sums sufficient to carry out this title. 
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It is interesting to note that blindness was not 

considered under the same heading as a disability. Titl e II 

of the Act, entitled Federal Old-Age, survivors, a nd 

Disa bility Insurance Benefits makes no mention of blind ness 

at all. 

To implement this law, a national definition of 

blindness had to be determined. At the time the Socia l 

Security Act was written, the states had still maintained 

their own individual defintions of blindness. Severa l 

sta tes had made amendments to their original laws ma k ing 

them less subjective in nature. By 1935 eighteen sta t es had 

incorporated a visual acuity of 20/200 into their definiti on 

of blindness. Out of these eighteen states, all but fi ve 

also specified that blindness could result from a defec t in 

the visual field. The Social Security Act defined blindness 

as the following: 

An individual shall be considered to be blind for 
the purposes of this title if he has central visua l 
acuity of 20/200 or less in the better eye with the 
use of a correcting lens. An eye which is accompani ed 
by a limitation in the fields of vision such that the 
widest diameter of the visual field subtends an a ngle 
of no more than 20 degrees shall be considered for 
purposes of the first sentence of this subsection 
as having a central visual acuity of 20/ 200 or l ess. 

An amendment to this section was added in 197 3. This 

amendment is important because it specifies that the 

individual must remain continuously blind. However, the 

d e termination of what constitutes being continuously blind , 



and how this is to be determined is not described. Thi s 

amendment also opens the law up to consider other 

definitions of legal blindness, as determined under s t a t e 

p l a n s . The amendment is as follows: 

An individual shall also be considered blind for 
purposes of this title if he is blind as defined 
under a state plan approved under title X or XVI 
as in effect for October 1972 and received aid 
under such plan (on the basis of blindness) for 
December 1973, so long as he is continuously blind 
as so defined. 
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This legislation was part of the sweeping soc i al reform 

tha t took place during the Great Depression. It wa s 

designed to give aid to those who were felt to b e 

"deserving" poor. Blind rehabilitation at tha t t ime was 

d e signed for young, otherwise healthy individuals. They 

were given job training in such areas as chair caning and 

t yping, and they were encouraged to work in the horne , or 

s h e ltered work shops. No moral restrictions , or other 

qua lifications were defined in the law. 

u.s. Internal Revenue Code 

Following World War II, legislation was introduced to 

a ll ow blind individuals to qualify for special exempt ions 

for f ederal income tax. This legislation wa s s p a r ked by th e 

numbers of war veterans who had become blind due to trauma. 

This legislation also enabled blind agencies and blind 

r e habilitation programs to achieve tax exempt status. The 



U.S. Internal Revenue Code Title 26 - 151 defines legal 

blindness similarly to the original law written in 1935: 

For purposes of this subsection, an individual 
is blind only if his central visual acuity does 
not exceed 20/200 in the better eye with correcting 
lenses, or if his visual acuity is greater than 
20/ 200 but is accompanied by a limitation in the 
fields of vision such that the widest diameter of 
the visual field subtends an angle of no greater 
than 20 degrees. 
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This definition recognizes visual field loss as being a 

significant factor in visual impairment in its own right, 

and does not attempt to equate the loss in visual field wi th 

a measurement of visual acuity. However, lacking in thi s 

definition is any provision regarding the continuity of 

blindness. Some of the early state laws made provision such 

that if it were determined that the condition of blindness 

could be reversed through surgery or medical intervention , 
'· 

the blind individual could send a written statement of suc h 

to the board determining benefits. The board, at its 

discretion, could allow funds to be used to implement thi s 

medical correction. Subsequently, the formerly blind 

individual would be removed from any further benefits. 

Also lacking in this definition is a designation of who 

i s to determine the status of vision. Some state laws had 

specified that certification had to be made by a county 

physician. Other states called for the individual to be 

examined by an eye specialist, or "oculist". Some states 

contracted with one or two doctors to provide such services , 
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thus decreasing the chances of bribery or financial gain 

through false certification. 

Titles XVIII and XIX of the Social Security Act were 

passed under the Johnson Administration in the 1960's. 

These titles allowed for blind individuals receiving Socia l 

Security Income benefits to qualify for Medicare and 

Medicaid. They relied on the original definition of legal 

blindness from 1935. 

United Kingdom 

The United Kingdom enacted similar social legislation 
I 

as a part of the 1948 National Assistance Act. The 

statutory definition of blindness is that the person is " so 

blind as to be unable to perform any work for which eyesight 

is essential". (Aclimandos 1988) No numerical quantification 

of this level is specified, and no guidelines in testing 

procedures are given. 

Although no statutory definition of "partial sight" was 

included in the 1948 act, the Ministry of Health 

subsequently advised that a person who is not blind within 

the meaning of tbe act but who is "substantially and 

permanently handicapped by congenitally defective vision or 

from illness or injury causing defective vision" would be 

eligible to be registered as partially sighted. (Gibson 198 6 ) 

Persons who were registered as partially sighted could 

receive the same welfare services as are provided by the 



local authorities for the blind, but are not eligible t o 

receive other blind benefits specifically enjoyed by the 

blind, such as income tax concessions, and supplementary 

benefits. (Gibson 1986) 
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In the United Kingdom, statistical information 

concerning visual impairment is collected by consultant 

ophthalmologists ,who are required to complete special 

registration forms for the blind. The procedure is entire l y 

subjective, and depends on the assessment of the consultant 

as well as the willingness of the patients to be registered . 

Registration is not legally required but is performed on a 

voluntary basis. (Aclimandos 1988) 

The blind registration forms are processed on the l oc al 

level, usually by the Social Services Department in orde r 

that the patients who qualify can be placed on their li s t. 

Copies of blind registries are sent to the Department o f 

Health and Social Security for computer analysis. The names 

are erased for c~nfidentiality. (Aclimandos 1988) On the 

registration forms, visual acuity can be classified a s n o 

light perception, hand motion, count fingers, 6/60 (thi s 

corresponds to the level of 20/200, but is specified with a 

testing distance of 6 meters, rather than 20 feet, as i s 

custom in the U.S.), 6/36, 6/24, 6/18, 6/12, 6/ 9, or 6/6 . 

Although the guidelines suggest that a category of 3/6 0 

(equivalent to 20/400) should be included, it has rarel y 

been used by the registering physicians. (Grey 1989) 



Visual field loss was broken down into the following 

levels: nil, less than 10 degrees, contracted, centra l 

scotoma, hemianopia, or good. Any combination of 

contracted, cent~al scotoma, or hemianopia are categori zed 

together as equivalent to less than 10 degrees. (Grey 1989) 
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If the visual acuity is measured to be less than 6/60 

(20/ 200), the individual is considered to be blind, 

regardless of the visual field. If the visual fiel d i s 

measured to be less than 10% the individual is conside r ed to 

be blind, regardless of the visual acuity. If the 

individual has a visual acuity better than or equal t o 6/60 , 

but has an accompanying visual field loss classified as 

contr acted, central scotoma, or hemianopia, they a r e 

class ified as legally blind. Any other comb i na t i on s of 

levels would be considered to qualify for registration as 

partially sighted. (Grey 1989) It must be remembered, t ha t 

these guidelines are voluntary, and are not specifica lly 

indicated by the letter of the law. 

As a result of the definition employed in the United 

Kingdom, the voluntary registration, and the sys tem u sed , 

there has been considerable under reporting of cases o f 

blindness. A study of the registrants carried out in Me l ton 

Mowbray found that the registry underestimated the 

preva lence of blindness by 10%. The registry of the 

partially sighted was found to have a high speci f icity , but 

a sensitivity of only 50%. The prevalence of partia lly 
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sighted was determined to be underestimated by a f a c t or of 

1.5. Twenty-one percent of the registerable visuall y 

impaired had not been identified to the system. (Gibson 19 86 ) 

The World Health Organization 

The World Health Organization recognizes the need f o r a 

gene rally acceptable definition of blindness and v i sual 

i mpa irment. The World Health Assembly resolution WHA2 5 . 55 

c a lls for the development of this definition, and 

implementation into programs designed to prevent blindness . 

A study group assigned to deal with this t a sk fe lt tha t 

it was necessary to define categories of visual i mpairme nt 

as a first step to obtaining comparable data world wi d e . 

The g roup notes that while visual loss is defined pr i maril y 

in terms of distant visual acuity, account should al so be 

taken where possible of visual field and near vision. 

The World Health Assembly specifies that e a ch c ou nt ry 

mu s t define blindness in relation to its own socia l a nd 

economic conditions, but there is need for a n 

internationally accepted definition of blindness f or the 

purposes of compiling international statistical d a t a . Until 

this is done, it is suggested that countries using a 

different definition might submit their national sta t istics 

f or the level of vision laid down by their authorities , with 

adjus t ments where possible to conform to the inte r nati onal 

c l assifications, as follows: 
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Table Two W.H.O. 

CATEGORIES OF VISUAL IMPAIRMENT AND BLINDNESS 

Category 
of visual 
impairment 

Visual Acuity 
with both eyes using best correction 

1 

2 

3 

4 

maximum less 
than 

6/18 
3/10 (0.3) 
20/70 

6/60 
1/10 ( 0. 1) 
20/200 

3/60 
1/20 (0.05) 
20/400 

1/60 
1/50 (0.02) 
20/1200 

5 No light perception 

9 Undetermined or unspecified 

(Source: World Health Organization 1973) 

minimum equal to or 
better than 

6/60 
1/ 10 ( 0 . 1) 
20/200 

3/60 
1/20(0 . 05) 
20/400 

1/60 
1/50(0.0 2) 
20/ 1200 

light perception 

It is noted that if the extent of the visual field is 

to be considered, patients with a field of less than 10 

degrees, but more than five degrees around central fixation 

should be placed in category four, even if the central 

acuity is not impaired. The study group recommended that 

the definition of blindness should include categories 3, 4 , 

a nd 5 . 
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Interpreting the Laws 

When initially reading these laws, they seem rel a tively 

clear cut and easily interpreted. However, in clinical 

practice, and in epidemiologic studies, it soon becomes 

apparent that these laws are inadequate. The specifica tions 

of the measurements, testing conditions, and interpreta t ions 

of the results are not in enough depth, and leave too much 

open to interpretation, and variability between 

practitioners. 

Wineburg states that the federal and state aid programs 

instituted during the Great Depression needed an objective 

scheme to authenticate the claims of those who maintained 

they could not work because of loss of sight. From thi s 

administrative necessity came the use of a numeri ca l 

standard by which to measure an individual's ability t o see , 

and the term "legal blindness". Although based on numerical 

classification, the term actually encompasses a wide range 

of visual capabilities and performances -- a confusing point 

in trying to understand blindness and a given individual ' s 

ability to see enough to function. (Wineburg 1984) 

Changes in Technology 

Since the law was written in 1935, the advancements in 

the treatment of ocular disease have been enormous. In 

1935, cataract extraction was still experimental. Intra

ocular lens implants following the extraction were unheard 
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of. Rather than being a twenty-minute out-patient 

procedure, cataract removal was performed under general 

anesthesia, and required weeks of bed rest with the head of 

the patient immobilized by sand bags. 

The use of laser photocoagulation for the treatment of 

diabetic retinopathy or macular degeneration might have 

seemed like science fiction to a physician in 1935. 

Glaucoma was still largely untreatable, and often wa s not 

even detected at the early stage it is today. 

Because of these advancements in medical technology , 

patients who once might have become totally blinded, with no 

light perception, are left with varying degrees of residual 

vlslon. The once black and white issue of blind or not 

blind, is now evaluated in varying shades of gray, 

corresponding to the varying levels of visual impairment . 

The technologies of diagnosis and visual testing h ave 

also seen dramatic changes since 1935. New methods of 

visual acuity testing, such as preferential looking 

technique, and contrast sensitivity have been developed. 

The development of new types of visual acuity charts have 

r e placed the cardboard wall chart of letters from the 

thirties. Most visual field measurement is now done with 

computerized automated visual field testers. These 

instruments give very different results from the tangent 

screen tests done by hand. 

Because of the changes in the treatment of eye di sease , 
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and the changes in the technology of the measurement of the 

visual system, the definition of legal blindness has become 

inadequate. It has not kept up with the practice of eye 

care, and it 1s too ambiguous to be meaningful for 

epidemiologic purposes. Areas of potential variation need 

to be evaluated and eliminated as much as possible. 

CHAPTER THREE: Factors Affecting the Measurement of Visual 

Acuity 

Visual Acuity Specified in the Law 

The law defining legal blindness is broken down into 

t wo parts: that concerning the level of visual acuity, and 

that concerning the level of visual field. The standard 

measurement of visual acuity in the United States is to 

specify the ratio of a letter of overall size of 5 minutes 

of arc, with detail one minute of arc, at a distance of 

twenty feet to be equivalent to 20/20 visual acuity. 

A simple way to interpret this is as the relationship 

of what a "normal" eye can see at the testing distance of 

t wenty feet. For example, a visual acuity measurement of 

20/20 implies that a person can see what is expected at 

twenty feet. By contrast, a visual acuity measurement of 

20/200 implies that for an individual with this visual 

acuity to distinguish letters at twenty feet, they would 

have to be ten times (or 200 divided by 20) as large as 

normally expected. Or, for a person with visual acuity of 
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20/200, they would have to be at one tenth of the distance 

to an object to see it as a person with 20/20 vision could. 

This is a very simplified explanation, and does not trul y 

explain what a person with visual impairment would observe. 

When it comes to interpreting the visual acuity 

specified as blindness, one finds the law to be very vague . 

No specific type of testing chart is mentioned. No specific 

testing distance is mentioned. There is no specification of 

the luminance levels. No criteria for grading the visual 

acui ty are given. There is no consideration made for l eve l s 

of vision that may be better than 20/200, yet are still 

impaired. These areas of ambiguity invite differing 

interpretations, and as such, differing results. 

Ederer makes a case for the standardization of visua l 

acuity measurement for epidemiologic purposes. He states : 

Measurement of central visual acuity is necessary 
for epidemiologic studies of the many diseases 
that cause visual impairment. The test is commonly 
performed by having the subject read letters on a 
chart from a distance of 10 to 20 feet. This test 
is subjective and depends on the subject's cooperation, 
alertness, and ability to follow instructions. To 
some extent, the visual acuity test may be a test 
of intelligence in that intelligent subjects may 
more easily be able to guess correctly letters they 
cannot clearly discern. 

Possible patient malingering can be dissuaded by 
having the examiner urge, cajole, and encourage 
the patient to a maximum effort to read or guess, 

and to continue testing until the patient makes, 
say, two or more mistakes on a line of five letters. 

In addition to possible personal biases, the 
visual acuity measurement is influenced by physical 
variables such as: 1) the location of light for the 
eye chart front, rear, through glass, or projected 
image. 2) the amount of chart illumination 3) the 
amount of room illumination 4) the distance of the 
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patient from the chart 5) the degree of black a nd wh ite 
contrast between the letters and background 6 ) the 
degree of reading difficulty of letters, some letters 
are more difficult than others, and 7) the printing 
style of the letters. Because variation in any o f 
these factors can influence outcome, both equipme nt and 
procedures should be standardized, not only in 
multi-center studies, where the need is obvious , 
but also in single-center studies to obta in 
comparability between examiners within a study 
and between outcomes of similar studies in 
different centers. (Ederer 1983) 

A.O. Project-0-Chart 

The first area to be considered is the type of te s ting 

c hart used to measure the vision. Most commonly u sed today 

i s the A.O. project-a-chart. This chart was not in u se i n 

1 935 . The A.O. project-a-chart system consists of a 

projector with a bulb that projects letters printed o n a 

glass slide onto a surface. The test is 6alibrated to be 

e quivalent to twenty feet, which is considered to be op t ica l 

in f inity. Mirrors or silvered reflecting surfaces may be 

used to a c hieve an appropriate distance in a shorte ned room. 

Di ffe rent glass slides may be obtained to proj e ct Sn e l l en 

letters, a Tumbling E chart, Allen figures, or Sne ll en 

numbers. 

Using the projected Snellen letters, the chart c onsists 

of acuity levels of 20/400, 20/200, 20/100, 20/ 80, 2 0/70, 

20/6 0 , 20/ 50, 20/40, 20/30, 20/25, 20/20, 2 0/ 15, a nd i n some 

case s 20 / 10. Because the chart is not moveable to di ff e r e nt 

di s tances, these levels remain constant. (See appendi x A, 

figure 1) 



32 

When evaluating a person for potential qualification 

for legal blindness, the two lines of 20/200 and 20/100 are 

the lines most critical. If the person can distinguish the 

characters on the 20/100 line, they are not considered to be 

legally blind. If they cannot read the characters on the 

20/100 line, the vision is assumed to be 20/200 or worse, 

and therefore the individual will qualify for registration 

as legally blind. 

Several factors are potential problems in this testing 

situation. First, the clarity of the projected letters i s 

dependent on the quality of the glass slide, the surface o n 

which the letters are projected, the testing distance 

calibrated, and the ambient room illumination. As the gl ass 

slide ages, and is subjected to repeated use under the hot 

bulb of the projector, the black letters start to fade. As 

they fade, the contrast of the projected image will 

decrease, and may yield falsely low visual acuity 

measurements. 

If the surface on which the letters are projected 1s 

dusty, irregular, or if the silvering has become aged, the 

letters will further lose contrast resulting in even more 

reduced acuity. When mirrors are used to approximate a 

twenty foot distance in a shorter room, each reflection 

loses some of the light intensity. If the mirror is alte r e d 

in position, is not cleaned properly, or maintained 

properly, the calibration of the system will be off. 
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Potentially, this differing calibration could either 

increase or decrease the acuity measured. 

In a projected system, the illumination levels are 

critical to contrast. Contrast is calculated as: 

(Luminance of the background) - (Luminance of the letters) 

(Luminance of the background) 

In the standards for the assessment of visual acuity 

put forth by the Assembly of Behavioral and Social Sciences, 

the issue of contrast is discussed as follows: 

In the case of projected charts, the image quality 
must be good enough so that when the projector is 
precisely focused it does not produce an appreciabl e 
loss in contrast. The walls, floor, and ceiling of 
the test room must be left in darkness or may be 
illuminated to produce a surround luminance of the 
chart. The general illumination should not be allowed 
to reduce the contrast of the letters below 0.85 as 
a result of the ambient or veiling luminance, and 
provision should be made for controlling the general 
room illumination independently of the localizing 
light of the chart. The luminance of the surround 
is important because it controls the pupil size and 
the amount of stray light in the eye. Stray light 
is an important factor in measuring acuity when 
the media [of the eye] are translucent. (Assembly of 
Behavioral and Social Sciences 1980) 

As discussed by Ederer, guessing can play an important 
I 

part in the measurement of visual acuity. When using 

letters to measure the vision, each letter represents an 

odds of one in twenty-five for guessing correctly. Some 

project-a-chart slides feature numbers mixed in with the 
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letters, such as on the 20/80 acuity line which reads: C A 

v 8. In this case, the odds for guessing now become one ou t 

of thirty-four. This represents the lowest chance for 

guessing among all of the visual acuity measurements which 

will be discussed in this paper. 

Some letters are more easily confused, such as the 

letters 0, c, Q, and G. Other letters commonly mi s taken are 

V andY, F and E, and M, N, and H. In a line of five o r six 

letters, as shown on the higher acuity levels, one or two 

substitution errors of this nature may be factored out. 

Howe ver, using the projected Snellen letters, the visual 

acuity line corresponding to vision of 20/200 has only o ne 

letter: E (oriented in one of four positions, depending o n 

the slide used) . The visual acuity line corresponding t o 

vision of 20/100 has two letters, either S and L or H and B, 

dependent on which slide is used. 

The Assembly of Behavioral and Social Sciences 

recommends that when recording the visual acuity lev el 

obtained: 

specify the smallest size at 
one or more of the optotypes are 

wh ich 
missed, and 

optotypes missed. also specify the number of 
For example VA=4/8 -2. 

Another alternative method is to specify the 
last size with a perfect score, and the 
number of optotypes identified at the n e xt 
smaller size. For example:VA=4/8+3. 

(Assembly of Behavioral and Social Sciences 1980) 

Using this scheme with the projected Snellen letters , 
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in attempting to record visual levels that are on the b o rder 

of legal blindness, one runs into unanticipated problems . 

For example, should an acuity level be recorded as 20/200 +1 

when an individual reads one out of two of the letters on 

the 20/100 line correctly? Is this individual legally 

blind? Another tester might record the same performance as 

an acuity level of 20/100 -1. Is this individual legall y 

blind? 

Another circumstance frequently arises when the cha r t 

used for testing features the letter E oriented on its b a ck, 

with the three prongs pointed vertically. The patient may 

inc orrectly identify this letter as a W. In the strictes t 

sense, they have not discerned this character properly, yet 

they may be able to correctly identify the characters on the 

next line. Would this acuity be recorded as 20/200 -1 +2 

or 20/100 ? Would this individual be considered legally 

blind? When dealing with large numbers of people with 

impaired vision, these examples become frequent problems, 

and left totally to subjective interpretation. 

In the design of this chart, the visual acuity 

measurement goes directly from 20/200 to 20/100, a jump tha t 

requires vision that is twice as good. Quite frequently, a n 

individual may have a true visual acuity that is somewhere 

in between the two levels, such as 20/180 or 20/120. Using 

this test design, acuities of these intermediate level s will 

be lost, and recorded as falsely low. 
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General Physician Wall Charts 

In the offices of most general practitioners , a 

ca r dboard wall chart for measuring visual acuity may be 

found. This can play an important factor in the 

certification of legal blindness, especially among the 

e lder ly. Often times, the family doctor plays a c r u c i a l 

r o l e in the life of an older person. They ma y h ave multiple 

i l lnesses, requiring frequent visits to the doctor' s office. 

He or she becomes a trusted confidant, and many peop l e will 

seek a second opinion about legal blindness from their 

general physician. Or sometimes, all too frequ e ntly , t hese 

v isits to the family doctor may be all of the hea lth care 

received. 

The typical chart used is designed to be hung on t he 

wall at approx imately eye level, twenty feet a way from the 

individual being tested. It employs black Snellen letters 

on a white background. The lines of acuity important in the 

certification of legal blindness using this cha rt are 

20/ 200, 20/100, 20/70, and 20/50. (See appendix A figure 2) 

Similar problems may develop as in the case of the 

p rojected charts. Room illumination can affect the leve l of 

v ision. Quite frequently, a doctor's office or a hospi t al 

s e tting will be brightly lit with fluorescent lights , and 

may have a well polished tile floor. These lights, a nd t he 

reflections form the floor may act as sources of ve i ling 
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glare, causing a decrease in the level of vision. 

Because letters are used, the odds for correct guessing 

are again one out of twenty-five. This chart begins with 

the level of 20/200, and it only presents one letter: E . 

Many people have become attuned to the fact that most eye 

charts start with "the big E". It is not uncommon to hear a 

patient say,"I know it's an E because it's the biggest one " . 

This presents a definite bias in acuity measurement. 

As in the projected chart discussed previously, the 

acuity level of 20/100 presents only two letters, this time 

F and P. In the Snellen style of letter, these t wo shapes 

are very similar, and might easily be confused. The same 

problems of recording the levels of borderline vision occur 

when using this chart for testing. 

Because the testing is presumed to be in the general 

physician's office, there is little guarantee that the 

testing will be performed when utilizing the best optical 

correction. A general physician can not be expected to be 

practiced in the techniques of refraction, and i s no t li ke l y 

to have the appropriate equipment to do so. It may be 

likely that a change in spectacles could change the visua l 

performance, making the patient no longer qualify as legall y 

blind. 

One way to avoid the problem of refractive error is to 

employ the use of a pinhole. Optically, the pinhole act s to 

reduce the size of the blur circles forming the image on the 
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retina. This allows for a partial correction of refractive 

errors, but will not affect vision decreased by pathologica l 

conditions. The effectiveness of using a pinhole for visual 

screening was studied in the homes of an adult population . 

A pinhole disk was utilized to retest subjects who initially 

failed the acuity screening at the level of 20/40. Use of 

the pinholes reduced the failure rate from 14.4% to 6.9 %. 

The pinhole test was found to have a false positive r ate of 

26%, and a false negative rate of 1.5%. (Loewenstein 1985) 

The use of a pinhole might help avoid unnecessary 

certification in the case of uncorrected refractive error. 

The type of testing chart used in general 

practitioner's offices is also subject to another potential 

biasing factor that does not affect the project-a-chart 

system. Because it is easily portable, the cardboard chart 

is subject to variations in testing distances. In fact, it 

might be rather rare to encounter a physician's office with 

an entire twenty feet of unused space to be devoted to 

visual acuity testing. The problems of differing test 

distances will be discussed further in following sections . 

Sloan Letters 

Sloan letters were developed by Louise Sloan, Ph.D., 

Johns Hopkins University. These letters differ from the 

Snellen letters in several ways. Rather than using all of 

the letters of the alphabet, the Sloan letters consist only 



of ten letters: C, D, H, K, N, 0, R, J, V, and Z. 
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Wh en the 

patient is informed of the possible choices, any tes t 

employing Sloan letters would have guessing odds o f one out 

of n i ne , r a ther than one out of twenty-five, as i n the other 

letter charts. 

The Sloan letters are simpler in style than the Snellen 

l e tters, and do not employ as much detail. End tabs and 

ext e nsions are not used, as they are in the more sty li zed 

Sne l l en l e tter. The Sloan letter is based on a square 

sys t em , 5 units h i gh by 5 units wide. The strokes of the 

lette rs are bounded by curves and straight lines . The 

details of the letters are 1 unit in the case of the opening 

o f the letter C and the lines of letters V, N, and z . The 

l e tter S has detail of 1.5 units. (See appendix A figure 4) 

Sloa n letters have been used in the deve l opment of 

v i s i on c harts designed by Goodlite, and by Ba i ley and Lovie . 

The Assembly of Behavioral and Social Sciences has d eemed 

tha t the Sloan letters are equivalent to the sta nda r d 

Landolt rings (to be discussed later), an as suc h are 

sui t a ble for use in designing test charts, see appendix A 

f i gure 3 . (The Assembly of Behavioral and Soc ia l Sciences 

1980 ) 

Goodlite Chart 

The Goodlite Low Vision Chart was designed for u se a t 6 

meter s . It is made of a 10 inch by 18 inch shee t of plastic 
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with a matte surface to avoid reflections. The letters are 

of good contrast, black on a white background. Two 

different charts are available to avoid problems with 

patient memorization. 

Both sides of the chart are utilized. On one side , 

acuity levels of 20/200, 20/160, 20/125, and 20/100 are 

presented. The first three lines have 2 letters each, and 

the 20/100 line presents 3 letters. On the other side, 

acuity levels of 20/100, 20/80, 20/60, 20/ 50, 20/ 40, 2 0/30 , 

20/ 25, and 20/ 20 are presented. The levels of 20/ 100 a nd 

20/ 80 both have 3 letters. The 20/60 line has 4 lette r s , 

the 20/ 50 line has 5 letters, and the 20/40 line has 6 

letters. The three smallest acuity lines each have 8 

letters presented. The 20/30 line has all of the 8 l e tters 

spaced together across the page. The 20/25 and 20/ 20 li nes 

have two sets of 4 letters grouped together, with a space in 

the middle. (See appendix A figure 5) 

Because this chart offers different numbers of lette r s 

for different acuity levels, the comparisons between vi s u a l 

performance at different levels does remain constant. By 

only offering 2 letters at each of the 20/200, 20/ 1 60, a nd 

2 0/ 125 lines, measurement of vision at these levels wil l be 

less accurate. This is important, because these are the 

levels that will come into play in the certification o f 

legal blindness. By introducing the levels of vision 

between 20/200 and 20/100, the testing will show better 
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acuities in comparison with either the A.O. Project-o-scope 

or the common wall chart. 

Bailey-Lovie Chart 

The Bailey-Lovie chart was developed on the theory that 

the visually impaired suffer from contour interaction 

effects. This theory proposes that the proximity of the 

other testing letters interferes with the patient's ability 

to discern the letter they are concentrating on. Patients 

who have problems with contour interaction commonly compl a in 

that the letters all run together, or become jumbled up. As 

a consequence, visual acuities measured are falsely low. 

This chart proposes to deal with the problem by 

standardizing the space between the letters and rows of 

letters in relation to letter size. Spaces on the cha rt are 

kept proportional at each acuity level. Each row presen t s 5 

Sloan letters, with proportional distances between the 

letters. As a result, the chart takes on an over-all 

inverted triangle appearance. Acuity levels presented a re 

20/ 200, 20/160, 20/125, 20/100, 20/80, 20/63, 20/ 50, 20/4 0, 

20/ 32, 20/25, and 20/25. (See appendix A figure 6). This 

chart assumes to present essentially the same visual t ask a t 

each acuity level. (Levie-Kitchin 1986) 

Because of the equal number of letters on each line, 

the odds will remain constant at each level. This is the 

only chart to do so. Because of the acuity levels prese nted 
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between 20/200 and 20/100, higher acuities will be obta ined , 

as in the case of the Goodlite chart. 

One of the other major differences in this chart i s 

tha t it is based on a logarithmic progression. Beca use of 

this, the acuity levels of 20/60 and 20/ 30 which a r e 

normally seen on other visual acuity charts become 2 0/63 and 

20/ 32. These odd fractions raise potential problems i f t h e 

testing distance is changed. This chart is the largest of 

a ny discussed in this paper, and it is quite cumbers ome . 

Eve n so, it might not be maintained at a fixed di s t a nce . 

The implications of this will be discussed l a t e r. 

Feinb1oom Chart 

A testing chart for use specifically with the visua ll y 

i mpaired was developed by William Feinbloom, O.D., Ph. D., 

for Designs for Vision, Inc. This Distance Test Cha r t fo r 

the Partia lly Sighted differs in several importan t ways f r om 

the other charts described previously. 

The chart is designed for use at ten feet, rather than 

the typical twenty foot testing distance. As such, any 

a cuities measured with this chart are to be recorded as 

hav ing a numerator of 10. For example, a distance acuity of 

20/ 4 0 would be equivalent to 10/20, and so forth. 

Numbers are used rather than letters. This brings the 

odds of guessing correctly to one out of nine. However , t h e 

level of difficulty in identifying numbers varies, as it 
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does in identifying letters. The easiest number f or mo s t 

people to identify is 7. The distinctive diagonal line 

makes it stand out from other numbers exactly the same s i ze, 

if presented in a row. Other numbers are more difficult to 

determine; 6,8, and 9 are commonly confused. The number 2 

i s sometimes confused with the number 5, depending on t he 

style of print used. If the person being tested i s not 

given proper instruction, they may try to interpret the 

numbers as letters, substituting I for 1, S for 5, or Z for 

2 . This will bring the odds of guessing correctly down 

f urther. 

The print used for the numbers consists of very d a r k , 

and very wide black lines against a white background. The 

paper used has a special matte finish to avoid any prob l ems 

with reflections causing veiling glare. The numbers are 

spaced widely to avoid any confusion. (See appendix A 

figures 7 and 8) 

Because this chart was designed for the part ial l y 

sighted, it contains a wider range of acuity leve ls. - The 

chart begins with the acuity level of 10/700, or 20/ 1 400 . 

For purposes of measuring legal blindness, the critica l 

acuity levels presented are: 10/100 (20/200)' 10/8 0 

( 20/ 160), 10/ 60 (20/120), and 10/40 (20/80). 

It is important to note that this chart intr odu ces 

a cuity levels between 20/200 and 20/100 that are not present 

in the projected chart, or common wall chart. Equally 
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important to note is that the level of 20/ 100 is not 

present. The chart goes from 20/120 to 20/80, skipping 

20/100 in the middle. 

This poses a unique dilemma to the tester. Quite 

possibly, an individual might have a true visual acuity 

level of 20/100. In testing, using this chart, it would be 

expected that they would reach a level of 20/120, then be 

unable to discern the numbers on the 20/80 line. The 

practitioner may rationalize that if the individual were 

tested on the Snellen chart, where intermediate acuities are 

not presented, they would show an acuity level of 20/ 200. 

Therefore, they would be qualified as legall y blind, even 

though if presented with an acuity level of 20/ 100, they 

might be able to discern the characters. 

Complicating matters further, are the numbers of 

characters presented at the different acuity levels. As 

seen previously in the projected and wall Snellen charts, 

only one character is presented at the 20/200 level , and two 

characters are at the 20/100 level. The Feinbloom chart has 

three characters on each of the 20/200 and 20/ 160 lines. 

The acuity level of 20/120 presents four numbers, and the 

20/80 acuity level has five numbers. To try to equate the 

demand of the visual task at these different levels is like 

comparing the proverbial apples and oranges. It cannot be 
I 

done. 

In almost all cases, acuities measured with the 
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Feinbloom chart are noticeably improved over the acuity 

levels seen on t~e projected chart. Again this can prove a 

dilemma for the tester. If an individual performs at an 

acuity level of 20/200 on the projected chart, this 

qualifies them for legal blindness. If the same individual, 

in the same testing period, under the same conditions can 

read 20/120, or in some instances 20/80 on the Feinbloom 

chart, are they still legally blind? This issue is not 

clear in the law. 

Pediatric Testing 

When evaluating the visual acuity of partially sighted 

children, new considerations come into play. Accurate 

measurement of the level of vision is critical for 

determining special education needs, qualification for 

financial aid, and to monitor any changes over time. The 

results obtained will have a dramatic effect on the rest of 

the child's life. 

Partially sighted children often suffer from other 

birth defects or ;ailments in addition to their visual 

problems. Many have cerebral palsy, retardation, deafness, 

or other neurological problems. These factors, coupl ed with 

the normal short attention span and illiteracy of youth make 

testing of blind children particularly difficult. 
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Tumbling E Chart 

The A.O. project-a-chart used commonly by the eye c a r e 

provider has a slide with a Tumbling E chart. This chart 

displays the letter E in four different orientations, with 

the three prongs pointed up, down, right, or left. The 

child is asked to respond by verbally describing the 

orientation, pointing the direction of the E, or 1n some 

cases holding a paper or wooden E in the same direction as 

those seen on the chart. (See appendix A figure 1) 

The Tumbling E slide begins with the acuity level of 

20/200, and has only one character presented, the E in 

normal orientation, pointing to the right. The odds of 

guessing this one character correctly are considerably 

higher than the odds for any of the adult charts. A 

visually impaired child has one in three odds of guessing 

this correctly. In practice, because the E is in normal 

orientation, the odds of guessing this correctly may be even 

higher, because a child might tend to associate it with the 

familiar written E. 

As on the other projected charts, only two characters 

are presented on the 20/100 line, and the chart drops from 

20/200 directly to 20/100. The problems presented before 

are the same for this chart, compounded by the higher odd s 

for correct guesses. 

The tumbling E has one further problem. To per f orm t he 

test correctly, the child tested must understand the concept 
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of spatial orientation. The concepts of right, left, up, 

a nd down are ambiguous to some people, especia lly t hose with 

learning disabilities. Additionally, if the child ha s 

suffered from any of the other problems mentioned 

previously, such as cerebral palsy, retardation, or 

neurological damage, it is very likely that they will be 

unable to perform the tasks correctly. Clearly, the 

Tumbling E slide would not be a good test to base a child ' s 

entire future on. However, it happens with great fre qu ency . 

Allen Figures 

One further type of visual acuity chart is ava ilable on 

the project-a-chart slides, the Allen figures. The s e 

figures were developed by Henry F. Allen, M.D. for use i n 

testing the vision of preschool children. On the slide for 

use in the projected system, the figures consist of a 

birthday cake at an acuity level of 20/400, a hand and a 

telephone at an acuity level of 20/200, and a bird a nd a 

figure on a horse at the 20/100 acuity level. Othe r figures 

p resented at the different levels include a Chri s tmas t ree, 

a teddy bear, a telephone, a car, and a house. 

appendix A figure 1) 

(See 

Many problems are presented by this type of acuity 

tes ting. First, it requires a certain level of educa ti on on 

the part of the child being tested. If they are not 

instructed on the possible choices for answe r , the pictures 



48 

might be interpreted in any number of ways. An odds rat io 

for guessing correctly is impossible to calculate. Second , 

the pictures presented offer a definite cultural bias. If a 

child does not have a telephone at home, they may not be 

able to identify it. The picture of the telephone prese nted 

has become outdated, and even a child familiar with the u se 

of the telephone might not recognize it compared to today ' s 

models. The teddy bear, car, and horse all assume a certa in 

level of socio-economic status. The birthday cake and 

Christmas tree assume cultural bias as well. For thes e 

reasons alone, not withstanding all of the technical 

problems, the Allen figures are not appropriate for use ln 

testing anyone. However, under the law, the test might be 

used ln practice legitimately. 

Allen figures are also available for use on cards. (S ee 

appendix A figures 9 and 10) The instructions for use of 

the cards are as follows: 

This test is a valid index of visual acuity recorded 
in terms of a 30-foot denominator. It is intended 
for preschool children and has given reliable results 
from the age of two years and up. It is also useful 
for retarded children and for illiterate adults. It 
can be used for mass screening or for indiv idua l 
testing. No pretraining of younger children lS 
necessary. 
Method of testing--The pictures are shown to the seated 
child at close range with both eyes open and the child 
is asked to give a name to each picture. The pictures 
most eagerly received are most likely to be useful. 
One eye is then covered and the examiner presents the 
pictures in sequence while backing away from the child . 
The greatest distance at which three of the picture s 
are consistently recognized by each eye is then 
recorded as the numerator of a 30-foot denominator, 
for example: right eye maximum distance = 15 feet, 



vision = 15/30. 
Not all of the pictures need be used, the same 
pictures should be shown to each of the child's 
two eyes in different sequence. 
Interpretation--Comparison of the visual acui t y of 
a child's two eyes is more important than the 
absolute values obtained. Normal children between 
two and three can usually identify the pictures 
at 12 to 15 feet. Children between three and four 
can usually identify them at 15 to 20 feet. Adults 
with excellent visual acuity can recognize them 
at distances greater than 30 feet in a good light. 
A difference of 3 feet between a child's two eyes 
is probable cause for referral. (Allen in Opthalmix, 

LaGrange, IL) 

This type of test, and testing method should clearly 
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not be used for epidemiologic purposes, or for purposes for 

certification of visual levels. It is not repeatable from 

one test subject to another, or from one tester to the next. 

The results have highly questionable validity, as the 

potential to record any fractional level of vision exist s . 

The comparability of this vision measured to standard 

Snellen acuity is not validated. The levels of acuity 

expected are not even clear. They range from identification 

at 12 to 30 feet, and are dependent on some unknown 

definition of "good light". To think that this test coul d 

be used to determine a child's future is outrageous. Yet, 

under the current arbitrary law, it could easily happen, a nd 

it could be defended as well. 

Lighthouse cards 

Another type of acuity card system are the Lighthous e 



cards developed by the New York Association for the Blind. 

These test cards consist of three figures, an apple, a 

house, and an umbrella. (See appendix A figures 11 and 12 ) 

It is stressed that in using this system, the cards do not 

necessarily have to be identified correctly by the child, 

but the name given should be consistent. For example, in 

warmer or desert climates, the umbrella is sometimes 

identified as a palm tree. 
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When the child understands that there are only three 

choices for each card presented, the odds for guessing 

correctly become one in three. However, without an 

understanding of this basic assumption, as might be commonl y 

found in retarded children, it is impossible to calculate 

the odds. 

The apple and the house are more similar in shape, arid 

nearing the limit of the individual's acuity level, these 

objects might be confused, while the umbrella remains e a sily 

identified. Therefore, the odds to determine the apple and 

the house become one to one, or a 50/50 chance. This i s a 

significant improvement in odds from the charts featuring 

letters or numbers, and invites questions about the 

comparability of any recorded visual acuity. 

This test begins with a character size of 20/ 200. As 

in several of the other tests described, it jumps 

immediately to the 20/100 level next. From this level, it 

approaches 20/50, another doubling in visual capability . 


