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BINOCULAR VISUAL ACUITY
OF ADULTS

Jean Roberts, Division of Health Examination Statistics

INTRODUCTION

This is one in the series of reports de-
scribing and analyzing the plan, conduct, and
findings of the first cycle of the Health Examina-
tion Survey. This report presents the Survey
results for binocular visual acuity.

The Health Examination Survey from which
these data derive was organized as part of the
National Health Survey to obtain statistics on the
health status of the population of the United States
through direct examination.

The plan and initial program of the Health
Examination Survey have already been recounted
in substantial detail,! A first report on the sur-
vey findings described the demographic com-
position of the sample, the possible effects of
nonresponse on the findings, and the inflation
process used to convert examination findings into
estimates for the adult population of the United
States from which the sample was drawn, 2

In this first cycle, the Health Examination
Survey concentrated on the collection of statistics
for certain of the more prevalent chronic diseases
and on selected physical and physiological meas-
urements among the adult civilian, noninstitutional
population of the United States 18 through79 years
of age. This phase of the Survey was started in
October 1959 and completed in December 1962,
QOut of the defined sample of 7,710 persons, 6,672
(or more than 85 percent) were examined.

A standardized single-visit examination was
given each examinee by medical and other staff
members in the specially designed mobile units
used for the Survey. Prior to the examination,
data comparable to those collected by the Health

Interview Survey were obtained from the house-
holds of the sample persons. In most of the sample
households, every second eligible adult was chosen
for the examination,

Previous reports indicate that no major
feature of the adult population of the United States
can be said to be seriously distorted in the sample
and that the effects of nonresponse on the demo-
graphic picture are apparently not serious.?

Fewer visual defects were reported oninter-
view among the nonexamined part of the sample
than expected if the prevalencerate of such defects
in the examined and nonexamined groups were
actually the same. On that assumption, these
defects were underreported by about 16 percent
for the nonexamined group. If the same differential
exists for severely defective vision and other eye
conditions obtained from the examination, then
the survey estimates for the total will overstate
the true prevalence figures by only 2 percent.

VISUAL EXAMINATION

Central visual acuity for distance and for near
vision was measured for each examinee as partof
the standardized examination in the first cycle of
the Health Examination Survey. In addition the
Survey staff physician recorded any grossdefects
found during the limited examination of the eye.
These physical findings together with the medical
history and household interview information for
the examinee constitute the data on vision available
from this cycle of the Survey.

These data on visual acuity are the first to
be collected for a national probability sample of
the adult population in the United States, Previous



surveys have been limited to information obtained
on interview or from testing of specific population
groups such as insurance policy holders, em-
ployees of large industries, or those in certain
geographic areas,

This report contains estimates of the levels of
binocular distance and near visual acuity by age,
sex, and race, Results are given for tests with
and without corrective lenses in the following two
forms:

1. "uncorrected" or "unaided" acuity refers
to the scores attained without glasses or
other corrective lenses, and

2. "'corrected" acuity refers to scores at-
tained with corrective lenses for persons
tested with their glasses together with
scores without correction for those tested
only without glasses either because they
did not bring them to the examination or
do not wear them.

The Testing Instrument

Space and time limitations for the examina-
tion were determining factors in selecting a
commercial instrument, the Sight-Screener, for
testing visual acuity in the Survey., This device,
shown in figure 1, uses the stereoscopic principle
to achieve the optical equivalent of 20 feet for
testing at distance. Near vision is tested at 14
inches without the interpositioning of lenses.
Monocular acuity is measured under conditions
of binocular seeing with the examinee unaware
of which eye is being tested.

The Sight-Screener allows for rapid testing
under controlled conditions of lighting and target
distance from the examinee, The effective illu-
mination on the target and the contrast between
target letters and background were maintained
within the optimum limits for such tests,3

The acuity target contains three lines dif-
fering 'only in the sequence of the letters—one
line each for testing the right eye, the left eye,
and binocular vision. Targets for the optical
equivalent of distance and for near vision were
identical, The letters are arranged in blocks or
steps of from one to four letters, The size of the
letters becomes progressively smaller from one
block to the next when reading from left to right,
The unserifed letters of the target follow the

Figure 1. The Sight-Screener.

Snellen principle with their height aswell as their
width being five times the width of the lines in
the letters.

Like similar commercial devices the Sight-
Screener is designed for screening purposes—for
pass or fail at certain critical levels, It does not
measure as accurately across the entire rangeof
vision as would be possible with agoodwall chart
or cards, The acuity scale on the targetis coarse
at the poorer levels from 20/200 to 20/50 with
only four steps and few letters, while at levels
critical to qualification (i.e., for service in the
Armed Forces or for certain types of civilian
employment or licenses—20/50 through 20/10),
there are five steps with four letters at each level,
The testing levels on the targets were as follows:

Distance—20/200, 20/100, 20/70, 20/30,

20/40, 20/30, 20/20, 20/15, 20/10.

Near—14/140, 14/70, 14/49, 14/35, 14/28,

14/21, 14/14, 14/10.5, 14/7.

Despite these limitations, test results on the
Sight-Screener and on Sloan Charts4 (an im-
proved Snellen-type) were found to be in good



agreement, although slightly lower on the former
because of the coarser scale at the poorer acuity
levels.p

Testing Methods

Right eye, left eye, and binocular vision were
always tested inthat order. However, the sequence
of near and distance tests was alternated for suc-
cessive examinees—the first started with near
tests, the second with the distance tests. Test
order was so randomized as tominimize any con-
sistent bias for either test series due to fatigue,
practice, or learning of target letters. The meth-
odological study gave no indication that these
factors had a demonstrable effect in test results,

To "'pass" or be able to read at a particular
level no errors were allowed if the block con-
tained fewer than four letters and only one error
in steps of four letters, The visual acuity level or
"score" for anexaminee is th.at which corresponds
to the smallest letters he was able to read with
no motre than the allowable number of errors.

Quality Control

After joining the examining staff, each of the
five dentists employed during the cycle wasgiven
training and practice in vision testing techniques
to insure the consistency of test results. Further
practice in testing was obtained during the "dry
run" examinations which preceded the start of
the regular examinations at each of the 42 areas
in which the mobile Health Examination Centers
were located.

During the survey, two of the examining
dentists carried out a pretest with a group of 144
boys at the National Training School for Boys both
to assess the effect of the standard dental light on
the vision test scores and to determine the com-
parability of their vision test results, The group
was tested by both dentists, half before the dental
examination and half immediately afterward. The
pretest gave no indication that exposure to the
dental light prior to the vision test affected the
acuity scores, Herlee, it was assumed that testing
of vision immediately after the dental examination,
as was done throughout this survey, did not ap-
preciably affect visual acuity scores. Acuity test
" results obtained by the two dental examiners were

also found to be in good agreement, Comparison
of results obtained by each tester at the stand
locations further indicate that testing had re-
mained consistent throughout the cycle, The pro-
portion rated as having normal or better vision
showed essentially no differences attributable to
the testers when the age-sex differences among
examinees at the various stands were removed.

FINDINGS

Uncorrected Distance Visual Acuity

Health Examination Survey findings indicate
that more than half (54 percent) of the civilian,
noninstitutional population of the United States
aged 18 through 79 years have at least normal
central binocular visual acuity at distance when
tested without corrective lenses as shown in
tables A, 1, and 2. About 30 percent have better
than normal vision, attaining levels of 20/15 or
20/10 in Snellen notation (''mormal' distance
vision in this notation is generally considered to
be 20/20).

The median unaided visual acuity is at the
20/19 level. Hence, half of the adult population
are able to read at 20 feet letters of a size that
persons with normal vision could be expected to
read at 19 feet,

One-fourth of the adults have moderately
defective vision without glasses, reading at best

Table A. Proportion reaching or exceeding
the test levels for distance vision:
United States, 1960-62

Proportion for distance
vision
Test level

Un- "Corrected"

corrected
20/10 or better=-- l.1 1.5
20/15 or better-- 30.3 40.0
20/20 or better-- 53.9 72.9
20/30 or better-- 69.3 90.6
20/40 or better-- 75.8 95.1
20/50 or better-- 80.4 96,8
20/70 or better-- 83.9 97.7
20/100 or better- 93.5 99,2
20/200 or better- 97.6 99.6




no further than the 20/30, 20/40, or 20/50 level.
The majority of these persons (15 percent) score
just short of normal, at the 20/30 level.

The remaining one-fifth of the adults test at
the 20/70 level or less. Included with this latter
group are an estimated 2.6 million or 2 percent
who have binocular distance acuity of less than
20,/200.

*Corrected” Distance Vision

As used in this report, "corrected" vision
denotes functional acuity or the level at whichthe
adults are actually seeing with whatever cor-
rection they are using.

Forty-four percent of the examinees were
tested at distance with and without their glasses.
This represents essentially all persons who stated
they wore glasses for distance vision. Glasses
improved acuity for 76 percent while 19 percent
tested the same with glasses as without, and 5 per-
cent did better without their glasses. A few of
this latter group were inadvertently tested at
distance with refraction intended for near vision.

The remaining 56 percent of the-examinees
tested at distance only without glasses had acuity
scores distributed over the entire test range.
Substantially more of them had at least normal
vision than was true for persons with glasses
(when tested without correction)—76 percent com-
pared with 30 percent,

The resultant improvement in acuities with
correction is clearly evident in tables A, 3,and 4,
particularly for those with defective, unaided
vision of 20/70 or better.

Survey findings as shown indicate thatnearly
three-fourths (73 percent) of the adult population
have normal or abovenormal vision with whatever
correction they are using. The median score was
20/16.5 compared with 20/19 for uncorrected
acuity.

Over 90 percent reached the 20/30 level or
better with "correction' compared with 69 percent
for unaided vision.

The proportion unable to read at the 20/200
level (0.4 percent) is too small to give a reliable
estimate for this segment of the population, Yet
it can be said with a fair degree of certainty that
the actual proportion in the adult population prob-
ably does not exceed 1 percent. This group will

include the legally blind as well as those whose
vision could be corrected to normal or near nor-
mal, However, neither the testing nor the exam-
ination procedures in this cycle were sufficient
to provide the basis for making a more precise
estimate of the prevalence of blindness.

Near Vision

Near acuity, both '"corrected” and uncor-
rected, was more deficient among these adults
than their distance vision—a finding to be expected
because of the known physiological effects of aging
on the normal eye. In May's Manual of the Dis-
eases of the Eye® it is stated that the power of
accommodation needed to bring near objects into
clear focus gradually diminishes with age, due
chiefly to loss of elasticity of the lens, The phys-
iological change becomes most pronounced when
nearing the age of 45. Distance vision is not
similarly affected.

Forty-five percent had at least normal un-
aided near vision and 63 percent tested atthe 14/35
level or better (tables B and 5-8) as compared
with the 54 percent and 80 percent reaching similar
levels at distance without refraction (table A),
(Normal near vision in Snellen notation as used
here is generally considered to be 14/14.)

Over half of the examinees (52 percent) were
tested both with and without glasses for near
vision, (An additional 4 percent stated they wore

Table B. Proportion reachingor exceeding
the test levels for near vision: United
States, 1960-62

Proportion for near
vision

Test level
Un-

" 1"
corrected Corrected

14/7 or better-~~- 1
14/10.5 or better 24
14/14 or better-- 44
14/21 or better-- 53
14/28 or better-- 58

14/35 or better-- 62,7 93.7
14/49 or better-- 68.2 95.6
14/70 or better-- 83.9 98.6
14/140 or better- 95.7 99.6
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glasses for near work butdid notbring them to the
examining center.) Of those tested withglasses or
contact lenses, 83 percent had improved acuities
with correction, 14 percent were unchanged, and
3 percent did less well with than without their
glasses. .

As for distance vision, substantially more of
those tested only without correction had at least
normal unaided near vision—74 percent com-
pared with 30 percent for those withglasses when
tested without them.

With "correction,' as defined for this report,
65 percent reached at least the normal level of
14/14 or better—10 percent less than for 'cor-
rected" distance vision,

Age-Sex Differences

Survey findings show relatively better unaided
distance and near vision for men than for women.
With "correction," the differences are essentially
eliminated (fig. 2).

Significant differences are evident at the ex-
tremes of the range, accounting for the divergent
medians shown in the charts, More men than
women exceeded normal, testing without cor-
rection at 20/15 or 20/10 for distance and 14/10.5
or 14/7 for near, Conversely, women outnumbered
men atthe poorer levels of 20/70 or less and 14/49
or less (tables 1 and 3).

The decline of acuity with age is clearly
evident in these charts for both men and women,
The proportion with at least normal vision starts
dropping rapidly after 45 years of age, with the
percentage of men at this level exceeding women
in each age group.

With distance vision, the proportion testing
normal or better without correction falls from
70 percent for men and womien under 45 years of
age to less than 10 percent for those 65 years and
over. A similar pattern is evident in the "cor-
rected” scores.

The regression with age started a little
earlier (between 35 and 44 years) in uncorrected
near vision. Here, a more precipitous decline was
found than for distance, and few persons over
age 55 were able to attain normal vision without
correction.

At the other extreme (20/70 or less), the
proportion with poorer distance acuity increases
with age and remains consistently greater for

women than men, Less than 10 percent have such
defective vision under the age of 45, while by the
age of 65 more than 35 percent of the men and over
50 percent of the women tested no better than 20/70
without glasses,

Near vision scores show an abrupt change be-
tween ages 35 and 45. In this age span, the pro-
portion with no better than 14 /49 vision acceler-
ates from less than 15 percent toabout 60 percent
for both men and women. The sex difference by
age was less pronounced for near than for distance
vision.

Racial Differences

Comparisons are limited here to acuity
findings for Negro and white persons since the
sample was too small to allow for adequate
representation of other nonwhite races.

No consistent racial differences were found
in the prevalence of normal or better unaided
vision either at distance or near as shown in
tables C and D. The median scores attained by
Negro and white persons are also similar through-
out the age range for both men and women,

If the lower extreme of the range of distance
vision is considered, then white men and women
would be found to have relatively more with poor
distance vision (20/70 or less) at each age—the
pattern more pronounced for men than women as
evident in figure 3. A similar trenddoes not exist
for near vision. On these latter tests the proportion
of white males with such defects exceeded Negro
males at 25-34 and 53-79 years, while among
women an excess of Negroes was found at 45-54
and an excess of whites at 65~79 years,

No such consistent pattern may be seen atthe
normal end of the range. Moreover, there are
noticeable dissimilarities between men and women
in what trend does exist. Relatively more white
than Negro men ages 18-24 and 35-44 years have
at least normal distance vision, while Negro men
are in excess at ages 25-34, 45-34, and 65-79
(fig. 4). Among women with normal distance vision,
there are a disproportionate number of white
women ages 25-34 and 45-64, while more Negro
women than would be expected were found in the
ages 18-24 and 65-79.

Racial differences are less marked and even
less consistent for near unaided vision.



Table C, Distribution of adults reaching

or exceeding specified acuity levels for un-

corrected binocular distant vision,by sex, age, and race: United States, 1960-62

Acuity level
Sex and age 20/20 or better | 20/50 or better |20/200 or better
White Negro White Negro White Negro
Men
Total=18-79 yearg~-==we--- 57.3 59.9 83.7 93.2 98.5 99.1
18=24 yearsee=r=r=reccmmcaccnean. 80.2 75.4 92.2 97.8 98.8 100.0
25=34 yeargm=mmmccemmemmnaaan———— 79.5 85.6 90.4 98.5 99.1 100.0
35=44 yeargmmememecccmncm—enaan~ 80.5 76.1 93,4 94,4 99.3 98,2
45-54 yeargmmm=mmmmmmccememacna—— 49,5 55.7 85.9 97.4 99.1 100.0
55=64 25.1 23.0 72.0 84.9 98.1 98.1
65=74 8.8 15.3 58.4 74.6 95.7 100.0
75-179 1.3 - 53.1 78.8 93.2 91.3
Women
Total-18-79 yearS=m=me=we- 50.4 52.9 75.5 84.5 96.9 96.3
18-24 yearsmermemcmcenrcccmnccaa. 71.3 78.9 88.0 96.3 97.4 100.0
25-34 years==-mmmemmcmcemcn————— 76.2 71,5 90.6 93.4 96.6 97.0
35-44 yearsmemmmmmmmencn e e ccaa—— 74,1 73.4 91,5 96,0 98.3 99.3
45-54 yearg==smmmmmemn e an e ————— 40.6 27.7 76.9 81.7 98.0 95.7
55-64 yearsmmemmmmencmcccecee—— 17.8 12.8 53.3 56,1 98.4 90.6
65-74 years-—~-=--mecccecccccnenn. 2.4 10.2 38,7 50.5 91.1 89.4
75-79 years=-=mwccccccmccncncen- 1.8 - 30.4 58.7 91.0 87.3

Corrected acuities were significantly better
for whites than Negroes among both men and
women on distance and near vision, On distance
tests, 74 percent of the whites as compared with
62 percent of the Negroes rated normal or better
with their "corrected" vision. Scores with "cor-
rected" vision or near tests werenormal or better
for 66 percent of the whites as compared with 53
percent of the Negroes, The proportion with at
least normal vision among whites exceeded Ne-
groes at each age for distance and from 35 years
on for near vision,

COMPARISON WITH OTHER STUDIES

While many surveys have been undertaken in
which a determination of the distribution of visual

acuity was attempted, they have all been limited
to selected groups of the population—industrial
employees, life insurance policyholders, selected
groups of older persons, and Armed Forces per-
sonnel, to mention a few. In addition, measure-
ment techniques used in the various studies differ.

The present survey is the first in which
measurements of visual acuity were obtained for
a probability sample of the entire adult civilian,
noninstitutional population of the United States
under the age of 80, As indicated, testing was
done under as near optimum conditions of target
illumination, end-point or scoring criteria, and
target distance as possible. The methodological
study showed that with the survey methods used,
the scores attained on the Sight-Screener werein
general comparable to those obtained on Sloan
Charts (an improved Snellen-type chart),”



Table D, Distribution of adults reaching or exceeding specified acuity levels for un-
corrected binocular near vision, by sex, age, and race: United States, 1960-62
Acuity level
Sex and age 14/14 or better | 14/35 or better | 14/140 or better
White Negro White Negro White Negro
Men

Total-18-79 yeargme=e=mm===- 47,4 47.7 63.5 67.6 96.5 97.4

18=24 yearS-=-eem=—ecccccenea——— 87.5 89.3 96.3 100.0 99.5 100.0
25-34 yearS=mm=rmecmeconsemce———— 85.9 93.7 94.0 98.5 99.5 100.0
3544 years=m-meccmmmcccm— e ———— 74.9 76.3 93.4 94,4 99.7 99,2
45-54 years-===-mrmemcamcmcnenan 13.2 3.4 40,9 36.2 97.5 98,1
55=64 yearswe=ememmccnmncnannna~ 0.9 - 16.7 25,6 92,2 96.5
65~74 yearS=m--mremcccmmcccnn———— - - 14,0 25.6 86.0 85.1
75-79 years====-mmeccocnmmaann—o 7.6 - 27.8 40.2 86.8 78.8

Women

41,7 45,6 60.6 65.7 94,9 94.3

18-24 79.4 85.7 96.0 99.0 99.5 100.0
25-34 82.8 72.9 95.0 93.7 99.1 98.0
35-44 63.3 63.0 86.7 85.8 99.3 99.3
45-54 7.3 4,7 37.3 32.5 95.1 89.8
55-64 0.8 - 15.8 12,7 89.9 89.5
65-74 years=m=mm=m=eecc—ceeccaa- - - 13.3 20.0 81,7 77.8
75=79 years-=--wem=mceccmccncnn~- - - 9.8 9.1 83.3 72,3

Comparison is made here with findings from
a few of the larger studies.

Hirsch? obtained measurements of visual
acuity on nearly 1,700 persons age 40 through 80
and over in a sample selected from private
practice in a small urban-rural California com-
munity supplemented by some 50 blind pensioners
and other patients with subnormal vision. Roughly
200 persons were included for each of the seven
5-year age groups from 40 through 74 and about
130 in each of the older age groups—75-79 and
80 and over, Published reports donot describe the
testing techniques in detail, but apparently Snel-
len-type charts were used in determining the best
corrected distance vision. As indicated below the
acuities obtained for Hirsch's series are sub-

stantially better than those from the National

Health Examination Survey:

HES data
g?;:cgf "Corrected"
Acuity level (45-79 acuities
years) (45"’79
years)

Percent distribution

20/20 or better-- 73 53
20/30 to 20/50-~-- 20 41
20/70 or less---- 7 6

This difference would be expected since the
present survey obtained acuities with the exam-
inee's present correction whereas the patients



from private practice were tested with the best

possible refraction.

Wilson and McCormick® obtained the pro-
portion with corrected acuities of less than 20/40
in each eye for over 10,000 employees of the B.F,

Goodrich Company ranging in age from under 21
to over 60 years. As in the present survey, the
Sight-Screener instrument was used for testing.
In the Goodrich study 29 percent of the men and
23 percent of the women tested less than 20/40,
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Figure 3, Percent of adults with 20,’70 or less (or 14/49 or less) binocular acuity, oy age, sex, and race.



Present survey findings show only 5 percent of
both men and women of this age range unable to
reach that level with "correction.'" Even when
comparison is made with monocular acuity scores,
Health Examination Survey findings for the entire

adult population show substantially better acuities
in general than were found among Goodrich em-
ployees. More restrictive scoring criteria in the
industrial survey may account for part of this
difference.
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Figure 4. Percent of adults with at least normal hinocular visval acuity (20/20 or better on distance and 14/14 or better for near) by age,
sex, ond race.
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Collins and Pennell? reported on the extent of
defective vision (less than 20/20 among 112,000
white life insurance policy holders. He found that
45 percent at ages 30-34 did notobtain 20/20 with
each eye and that the percentage increases most
rapidly at about age 45, then tends to level off at
about 80 percent atage 60. A different pattern may
be seen in the current survey findings. Here only
25 percent of those aged 30-34 tested less than
20/20 without correction, and the percentage con-
tinues to increase steadily from ages 45 through
79 with no leveling off near age 60. If comparison
was made with monocular findings from the
present survey, the differences in the percentages
at ages 30-34 would have been reduced somewhat.
However, this would not account for the dissimilar
trends with age.

In his analysis of racial differences for visual
acuity among 273,000 Selective Service regis-
trants in 1957 and 1958, Karpinos10 found better
vision for Negroes than whites, in contrast with
the findings from the present survey as indicated
below:

Karpinos' number per 1,000

male examiness 18-26 years

Acuity level (in at least one eye)

White Negro
20/20 or better--=------- 780 888
20/50 or better=e-=-=-a-o 889 969
20/200 or hetter---==--==- 961 993

HES number per 1,000 male
examinees

Acuity level (binocular vision)

(18-24 yrs.) (25-34 yrs.)

White Negro White Negro
20/20 or better=s~=--e=--- 802 754 795 856
20/50 or better====-- Cm== 922 978 904 985

20/200 or better=====---- 988 1,000 991 1,000

It is apparent that if acuities from the present
survey were tabulated for ages 18-26 therewould
be less difference between the two races, and the
proportion with at least normal vision among the
Negroes would not exceed that for the whites,

SUMMARY

Health Examination Survey results from test-
ing visual acuity show that among the United
States civilian, noninstitutional population aged
18 through 79 years:

1. Over half have normal or better distance
vision without correction and more than
three-fourths with whatever refraction
they were using at the time of the survey.

2. Near vision tends to be more deficient
than distance vision, as expected because
of the known physiological effects of aging
on the normal eye.

3. Men have better unaided vision than
women at both distance and near, ‘

4, Visual acuity declines with age from about
45 years on, with the percentage of men
with normal or better vision exceeding
women throughout the age range.

5. Regression with age starts alittle earlier
with near than with distance vision,

6. No consistent racial differences were
found in the prevalence of normal or better
unaided vision either at distance or near
for men or women throughout the age
range, However, corrected near and dis-
tance acuities were significantly better
for white men and women than for Negro
men and women.
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Table 1, Number of adults

reaching specified acuity levels for uncorrected distance vision, by
age and sex: United States, 1960-62

Total,
18-24 25-34 3544 45«54 55-64 65~74 75-79
Sex and acuity level ;2;;2 years years years years years years years
Both sexes Number of adults in thousands

Totalewranmn= ~==== | 111,087 15,569 21,572 | 23,698 | 20,576 15,637 11,164 2,871
20/10 or better~=sw====== 1,236 277 460 356 143 - - -
20/15mmmmmmmncccnanna- - 32,286 7,516 10,364 10,043 3,603 658 102 -
20/20~=mm=m-= LR L L L Ll 26,168 3,847 5,871 7,800 5,440 2,627 541 42
20/30====mmmmmmmm——————— 17,080 1,623 | 2,077 | 2,576 | 4,851 | 3,418 | 2,160 375
20/40===mcmmmeccncana e 7,298 567 534 743 1,606 1,852 1,490 506
20/50===memnnmnnnneneaa— 5,125 292 319 455 1,294 1,302 1,110 353
20/70==nnccancan - 3,898 163 337 349 788 1,106 767 388
20/100--ccmcmccmmnme e e 10,742 560 605 653 1,758 3,153 3,208 805
20/200-cmmmcaccmmnnnan—— 4,592 465 507 446 777 1,200 1,025 172
Less than 20/200--====== 2,662 259 498 277 316 321 761 230

Men

Totalewmmmmamenne= 52,744 7,139 10,281 | 11,373 | 10,034 7,517 4,972 1,428
20/10 or better===m====- 764 126 332 199 107 - - -
20/15-=cmmcmmccccaannaa 17,792 3,975 5,489 5,577 2,305 387 59 -
20/20--~—memmecnc e n e 11,771 1,576 2,376 3,292 2,630 1,477 402 18
20/30=c=ccnmcmnnnnmn———— 8,185 674 765 995 2,296 2,039 1,164 252
20/40nmmmecnnnccccanaan 3,658 197 231 341 849 881 802 357
20/50====cmrrnn - 2,432 92 156 220 568 706 531 159
20/70=ncmmem e n e ——— 1,673 83 173 182 332 474 347 82
20/100~=w=a=m - e e e 0 4,159 186 383 314 586 1,116 1,145 429
20/200=~n~mnecmcncnm ~——— 1,495 157 245 165 279 297 321 31
Less than 20/200--=------ 815 73 131 88 82 140 201 100

Women

Totale=eemerera——— 58,343 8,430 11,291 12,325 10,542 8,120 6,192 1,443
20/10 or better---==w==~= 472 151 128 157 36 - - -
20/ 15~ —mennnanana e cnaa 14,494 3,541 4,875 4,466 1,298 271 43 -
20/20=wmnmn e 14,397 2,271 3,495 4,508 2,810 1,150 139 24
20/30==mccnmcnnannncnana 8,895 949 1,312 1,581 2,555 1,379 996 123
20/40-nmmmnccnmcaan ————— 3,640 370 303 402 757 971 688 149
20/50=mmmmccccnmcncan e~ 2,693 200 163 235 726 596 579 194
20/70=-=--- e —————— 2,225 80 164 167 456 632 420 306
20/100----—~~mccmccccana" 6,583 374 222 339 1,172 2,037 2,063 376
20/200=cmcmmcmcmnnnanna- 3,097 308 262 281 498 903 704 141
Less than 20/200==~=====x 1,847 186 367 189 234 181 560 130




Table 2. Percent distribution of adults reaching specified acuity levels for uncorrected distance
vision, by age and sex: United States, 1960-62

Total, 18-24 25-34 35-44 45«54 55«64 65«74 75-79
Sex and aculty level ;2;Zg years years years years years years years
Both sexes Percent distribution

Totalmmermcnccnnan 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
20/10 or better====m==w= 1.1 1.8 2.1 1.5 0.7 - = -
20/15===mn= e ————————— 29.2 48.3 48.0 42.3 17.5 4,2 0.9 -
20/20===== e 23.6 24,7 27.2 32.9 26.4 16.8 4,8 1.5
20/30~-=m=m= A e —————— 15.4 10.4 9.6 10.9 23.7 21.8 19.3 13.1
20/40mmmmmmmnnenn e ———.— 6.5 3.6 2.5 3.1 7.8 11.8 13.3 17.6
20/50=mmmmmmammman————— 4,6 1,9 1.5 1.9 6.3 8.3 2.9 12,3
20/70==mnmamn i mm———— —— 3.5 1.0 1.6 1.5 3.8 7.1 6.9 13.5
20/100m—mmwrmm e m————————— 9.6 3.6 2.8 2.8 8.5 20.2 28.9 28.0
20/200mmmmmmmm e m———————— 4,1 3.0 2.4 1.9 3.8 7.7 9,2 6.0
Less than 20/200=~===w== 2.4 1.7 2.3 1.2 1.5 2.1 6.8 8.0

Men

Totale==mmnmccnnna 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
20/10 or better=-=sm=mn=- L.4 1.8 3.2 1.7 1.1 - - -
A e 33.9 55.6 53.5 49,0 23.0 5.1 1.2 -
20/20==mmmmrncmn - 22.4 22,1 23.1 29.0 26.1 19.6 8.1 1.2
20/30=m==mmucncnnm e 15,5 9.4 7.4 8.8 22,9 27.2 23.4 17.6
20/40==mmmcmm i —aaa 6.9 2,8 2,2 3.0 8.5 11.7 16,1 25.0
20/50==mcmmnnnnnn e ————— 4,6 1.3 1.5 1.9 5.7 9.4 10.7 11.1
20/70==mmenmnmaccnenn——— 3.2 1.2 1.7 1.6 3.3 6.3 7.0 5.8
20/100=mumncnncmcnneca- - 7.8 2,6 3.7 2.8 5.8 14.8 23.0 30.1
20/200==mmmmnmae——— ———— 2.8 2.2 2.4 1.4 2.8 4,0 6.5 2,2
Less than 20/200====«e=- 1.5 1.0 1.3 0.8 0.8 1.9 4,0 7.0

Women

Totale==mmennannaas 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
20/10 or better==em=mam= 0.8 1.8 1.1 1.3 0.4 - - -
20/15mmmmmr e a———— 24,9 42.0 43.2 36.2 12.3 3.3 0.7 -
20/20=mmmmmmn e ————— 24,8 26.9 31.0 36.5 26.7 14,2 2.2 1.6
20/30m=mremene- —m———— LD 15,2 11.3 11.6 12.8 24,2 17.0 16,1 8.5
20/40mmmmmcmnnnaa ————— 6.2 bob 2,7 3.3 7.2 12.0 11,1 10.3
20/5Qummmn e — e 4,6 2.4 1.4 1.9 6.9 7.3 9.4 13.4
20/70==wemanaa mmm———————— 3.8 1.0 1.4 1.4 4.3 7.8 6.8 21,2
20/100=mmcmcmcmrrcan———— ;1.2 4.4 2,0 2.8 11.1 25.1 33.3 26,1
20/200=w=== ——————————— -——— 5.3 3.6 2.3 2.3 4,7 11,1 1l1l.4 9.8
Less than 20/20Q—------- 3.2 2,2 3.3 1.5 2,2 2,2 9.0 9.1
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Table 3,

Number of adults reaching specified acuity levels

for "corrected" distance vision, by
age and sex: United States, 1960-62

. Total, 18-24 | 25-34 | 35-44 | 45-54 | 55-64 | 65~74 | 75-79
Sex and acuity level ;2;;2 years years years years years years years
Both sexes Number of adults in thousands

Totalemmwemcenen—~ 111,087 15,569 | 21,572 | 23,698 | 20,576 | 15,637 | 11,164 2,871
20/10 or better=-=wee--- 1,635 373 553 414 194 76 25 -
20/15=m=mcmmmn e --~1 42,638 8,999 | 12,472 | 12,483 6,403 1,747 487 47
20/20===mmcnm e aaan 36,505 4,277 6,314 8,421 8,001 6,022 3,084 386
20/30==~==cecmcmem e mnana 19,774 1,588 1,605 1,677 4,222 5,233 4,344 1,105
20/40=~mmmmmecm e 5,004 215 319 342 869 1,334 1,407 518
20/50~c=m=cec e 1,971 64 57 180 313 402 687 268
20/70-==mmmemm e ncaan 969 - 89 78 105 246 225 226
20/100~==mmmecmm e ———— 1,702 7 106 49 332 391 590 227
20/200--==-enmnmmm———nne 423 29 42 21 75 114 104 38
Less than 20/200~~-~=~=- 466 17 15 33 62 72 211 56

Men

Total--===weenmaa~ 52,744 7,139 | 10,281 | 11,373 | 10,034 7,517 4,972 1,428
20/10 or better=-~==-==«- 1,001 209 411 225 144 12 - -
20/15-w=m e 22,442 4,373 6,525 6,627 3,734 9213 223 47
20/20~rwmmm e m e 16,355 1,815 2,564 3,516 3,676 2,947 1,613 224
20/30-==cm—menmucnmaana 8,355 611 554 664 1,806 2,440 1,737 543
20/40=-==cncnmennu —————— 2,254 116 125 162 317 659 593 282
20/50===memcmmmmmnm e 905 15 25 61 193 174 290 147
20/70m=mmmnm e e 394 - 11 62 32 104 140 45
20/100====wummmm e 764 - 42 12 87 211 293 119
20/200===~~mmwcccacaaw ~—- 165 - 24 21 45 18 57 -
Less than 20/200--==--=~-- 109 - - 23 - 39 26 21

Women

Total-rm====ereena- 58,343 8,430 | 11,291 | 12,325 | 10,542 8,120 6,192 1,443
20/10 or better=e=-===-- 634 164 142 189 50 64 25 -
20/15-mcemmc e ~--1 20,196 4,626 5,947 5,856 2,669 834 264 -
20/20=memmmcmccmcam e 20,150 2,462 3,750 4,905 4,325 3,075 1,471 162
20/30=-==mvmmeemecm—n——— 11,419 977 1,051 1,013 2,416 2,793 2,607 562
20/40==cmmcmm e 2,750 99 194 180 552 675 814 236
20/50===mcmmmmnman e ~—— 1,066 49 32 119 120 228 397 121
20/70==mcmm e - 575 - 78 16 73 142 85 181
20/100===mmmcnnmcncmenan 938 7 64 37 245 180 297 108
20/200======cuumo= giatatate 258 29 18 - 30 %6 47 38
Less than 20/200~====~== 357 17 15 10 62 33 185 35
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Table 4. Percent distribution of adults reaching specified acuity levels for "corrected" distance
vision, by age and sex: United States, 1960-62

Total, .
18-24 25-34 35-44 45-54 55-64 65-74 75-79
Sex and acuity level ;E;ZZ years years years years years years years
Both sexes Percent distribution

Total==menmenraann 100,0 100,0 100,0 100.0 100,0 100.0 100,0 100,0
20/10 or better====e==-- 1.5 2.4 2.6 1.7 0.9 0.5 0.2 -
20/15~--cmcnmm i n e — e 38.4 57.8 57.7 52.8 31.1 11,2 4.4 1.6
20/20==mmmcmmnnmane——e e 32.9 27.5 29.3 35.5 39.0 38.4 27.6 13.4
20/30=m=mcmnnmnnnnaa——— 17.7 10.2 7.4 7.1 20.5 33.5 38.9 38.6
20/40mmmmmmmmec s na e 4.5 1.4 1.5 1.4 4.2 8.5 12.6 18.0
20/50==mmmmmcnmm e e 1.8 0.4 0.3 0.8 1.5 2,6 6.2 9.3
20/70=———mmmmmemcmen e 0.9 - 0.4 0.3 0.5 1.6 2.0 7.9
20/100 ~=mmmrcmnnann——— 1.5 0.0 0.5 0.2 1.6 2.5 5.3 7.9
20/200=m==mmemmeaemn— e 0.4 0.2 0.2 0.1 0.4 0.7 0.9 1.3
Less than 20/200~~=====- 0.4 0.1 0.1 0.1 0.3 0.5 1.9 2.0

Men

Totalemmmwnnennac~ 100.0 100.0 100.0 100,0 100.0 100.0 100.0 100.0
20/10 or better=-======= 1.9 2,9 4.0 | 2.0 1.4 0.2 - -
20/15=mm=memm .- 42.8 61.3 63.5 58.4 37.3 12.2 4.5 3.2
20/20mm e e e 31.0 25.4 25.0 30.9 36.6 39.1 32.4 15.7
20/30=—mcmcmm e e 15.8 8.6 5.4 5.8 18.0 32.5 35.0 38.0
20/40-mmcmmcmcmaa e n e 4.2 1.6 1.2 1.4 3.2 8.8 11.9 19.8
20/50=mmmmacnmrencnaaaaa 1.7 0.2 0.2 0.5 1.9 2.3 5.8 10.3
20/70-=-rmrm e e n e 0.7 - 0.1 0.5 0.3 1.4 2.8 3.2
20/100-===r=ncmcmcccnaa— 1.4 - 0.4 0.1 0.9 2.8 5.9 8.3
20/200====rmmm e e 0.3 - 0.2 0.2 0.4 0.2 1.2 -
Less than 20/200-----~=~ 0.2 - - 0.2 - 0.5 0.5 1.5

Women

Total-~wmwem—ene—- 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
20/10 or better=====-==- 1.1 1.9 1.3 1.5 0.5 0.8 0.4 -
20/15=mmn e e 34.7 54,9 52,6 47.5 25.3 10.3 4.3 -
20/20mmmmmmnn e ———— 34.6 29.2 33.2 39.8 41,1 37.8 23.8 11.2
20/30=mmmmemnnn e ————— 19.5 11.6 9.3 8.2 22.9 34.4 42,1 39.1
20/40mommmmmm e ncn e ———— 4.7 1.2 1.7 1.5 5.2 8.3 13.1 16.4
20/50mmmmmm e e m———— 1.8 0.6 0.3 1.0 1.1 2.8 6.4 8.4
20/70m=mmmmcm e n e ——— 1.0 - 0.7 0.1 0.7 1.8 1.4 12,5
20/ 100 =mmmccmmmcnnm— e 1.6 0.1 0.6 0.3 2.3 2,2 4.8 7.4
20/200====cemmmmmcnannn 0.4 0.3 0.2 0.3 1.2 0.7 2.6
Less than 20/200=-==--== 0.6 0.2 0.1 0.1 0.6 0.4 3.0 2.4
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Table 5, Number of adults reaching specified acuity levels for uncorrected near vision, by age and
sex: United States, 1960-62

Total,
. = 18-24 25-34 35«44 45-54 55-64 65-74 75~79
Sex and acuity level ;zazz years years years years years years years
Both sexes Number of adult in thousands

Totale=mweeneencan 111,087 15,569 | 21,572 | 23,698 | 20,576 15,637 | 11,164 2,871
14/7 or better=-----====-- 1,076 261 457 338 20 - - -
14/10.5~===cecccncacnnaa 25,480 7,513 | 10,105 7,451 393 18 - -
Y B 22,897 5,163 7,482 8,485 1,551 116 - 100
14/2)mmmcmmccmmncncncaae 9,817 1,497 1,800 3,429 2,330 482 245 34
14/28-ccmmmenceana ————— 5,249 411 332 1,033 1,884 885 482 222
I e e 4,872 162 217 532 1,785 1,104 859 213
14/49wmmmcccancccanmenaa 6,156 68 241 527 2,582 1,694 801 243
14/70=wcnmmcmamcnnncaa- 17,556 331 363 1,276 6,077 5,096 3,440 973
14/140-=mcmcmncncananan-" 13,148 98 418 485 3,146 4,875 3,487 639
Less than 14/140-====w=- 4,836 65 157 142 808 1,367 1,850 447

Men

Totalemrermecacn-x 52,744 7,139 10,281 | 11,373 | 10,034 7,517 4,972 1,428
14/7 or better==-m-mme== 844 189 369 266 20 - - -
14/10.5-====cmcnnanaaax 14,146 4,003 5,512 4,354 259 18 - -
14/1b4emmcmcnncncccnaaaa 10,042 2,033 2,999 3,904 947 59 - 100
14/21mmammm me——————————— - 4,052 528 507 1,438 1,223 223 118 15
Y 2,373 124 198 400 828 408 215 200
14/35=m=cccnuna ———mmema— 2,321 28 94 253 818 631 403 94
14/49ennaaama e —————— 3,254 27 153 194 1,272 963 497 148
14/70=cmmcmccnaa ————ne—- 8,642 137 190 414 3,128 2,646 1,662 465
14/140=waccmcncmnacanaa 5,258 39 217 94 1,301 2,022 1,376 209
Less than 14/140-==-=- -- 1,812 31 42 56 238 547 701 197

Women

Totalemmmmmcnnaan. 58,343 8,430 | 11,291 | 12,325 | 10,542 8,120 6,192 1,443
14/7 or better=----=-n-= 232 72 88 72 - - - -
14/10,.5~memncmacamannnnx 11,334 3,510 4,593 3,097 134 - - -
A e 12,855 3,130 4,483 4,581 604 57 - -
14/21emmmaaan LR ECL TR 5,765 969 1,293 1,991 1,107 259 127 19
14/28=wwwa= memeemee e .- 2,876 287 134 633 1,056 477 267 22
14/35--~cmcccncmcrnnaaaa 2,551 134 123 279 967 473 456 119
14/49=mmnnmmnncccccmcnaa 2,902 41 88 333 1,310 731 304 95
14/70=ceccmnncncnnncnnan 8,914 194 173 862 2,949 2,450 1,778 508
14/140~cncccnan .- 7,890 59 201 391 1,845 2,853 2,111 430
Less than 14/140=~=ca=-- 3,024 34 115 86 570 820 1,149 250




Table 6. Percent distribution of adults reaching
vision, by age and sex: United States, 1960-62

specified acuity levels for uncorrected near

Total,
z 18=24 25=34 35-44 45=54 55-64 65-74 75-79
Sex and acuity level ;gazg years years years years years years years
Both sexes Percent distribution

Totale=m=mecccccann 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100.0
14/7 or better==-=======- 1.0 1.7 2,1 1.4 0.1 - - -
14/10,5=mcmmenmcee e 23.0 48 .4 46,9 31.4 1.9 0.1 - -
14/ 1l4mmrmmmmmnacmnaanaa 20.7 33.2 34.8 35.9 7.5 0.7 - 3.5
A e 8.9 9.6 8.3 14,5 11.3 3.1 2.2 1.2
14/28===mmeccccmmncnnna- 4.7 2.6 1.5 4.4 9.2 5.7 4.3 7.7
14/35mmmmn e n e ————— 4.4 1,0 1.0 2,2 8.7 7.1 7.7 7.4
I 7 NS U —— 5.5 0.4 1.1 2.2 12.5 10.8 7.2 8.5
14/70=mmmmcm e 15.7 2.1 1.7 5.4 29.6 32.6 30.8 33.8
14/ 140mmmremmam—-a meemmem— 11.8 0.6 1.9 2.0 15.3 31.2 31,2 22,3
Less than 14/140-====-- - 4,3 0.4 0.7 0.6 3.9 8.7 16.6 15,6

Men

Totalem==—evanecua 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
14/7 or better===wm=m=== 1.6 2.6 3.6 2.3 0.2 - - -
14/10,5m=m=mmmncncmnaaa. 26.9 56.2 53.7 38.4 2,6 0.2 - -
L4/ lhmmrenmnccncmcccnnax 19.1 28.5 29,2 34.4 9.4 0.8 - 7.0
14/2)menmmmmmc e c e 7.7 7.4 4,9 12.6 12.2 3.0 2.4 1.1
14/28emcmmnnncanaa cema—— 4.5 1.7 1.9 3.5 8.3 5.4 4.3 14.0
14/35mmmmnancacnanan ——— 4.4 0.4 0.9 2,2 8.2 8.4 8.1 6.6
14/49mmenmancncannnnanan 6.2 0.4 1.5 1.7 12,7 12.8 10.0 10.3
L4/ 70mmmmnmmnnncnmcnen—— 16.3 1.9 1.8 3.6 31.0 35.2 33.4 32.6
14/ L40mmmmmmmrcncanacnan 9.9 0.5 2.1 0.8 13.0 26.9 27.7 14.6
Less than l4/140-=-w==-m 3.4 0.4 0.4 0.5 2.4 7.3 14,1 13.8

Women

Totalemmmmccacnan— 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
14/7 or better~=m===eem=- 0.4 0.8 0.8 0.6 - - - -
14710, 5mmmcnnmnnnnncaana 19.6 41,7 40.7 25.1 1.3 - - -
14/ lhmmmmcmc e nennannna— 22,1 37.1 39.7 37.1 5.7 0.7 - -
14/2lmmmcnmnmcncncnanann 9.9 11.5 11.4 16.2 10.5 3.2 2.0 1.3
14/28=cmmmmcucnnnanccnan 4.9 3.4 1.2 5.1 10.0 5.9 4.3 1.5
14/35mmmmmrnnnccemcan—a 4.4 1.6 1.1 2.3 9.2 5.8 7.4 8.3
14/4Gmmmmmnm e m e mm——m—— 5.0 0.5 0.8 2.7 12,4 9.1 4.9 6.6
14/70=~=~= memmm— e ———— 15.2 2.3 1.5 7.0 28.0 30.2 28.7 35.2
14/ 140mmmmmmnennnnnanaae 13.4 0.7 1.8 3.2 17.5 35.0 34,1 29.8
Less than 14/140===c=a-- 5.1 0.4 1.0 0.7 5.4 10,1 18.6 17.3




Table 7. Number of adults reaching

specified acuity levels

and sex: United States, 1960-62

for "corrected" near vision, by age

Total, || 18-24 | 25-34 | 35-44 | 45-54 | 55-64 | 65-74 | 75-79
Sex and acuity level ;Z;Zz years years years years years years years
Both sexes Number of adults in thousands

Total-e~wocncccaun 111,087 15,569 21,572 23,698 20,576 15,637 11,164 2,871
14/7 or better------ma-- 1,262 208 519 394 110 31 - -
14/10.5~mmmmrcnnccnncana 31,624 8,335 11,455 8,835 1,890 856 253 -
14/1b4m e 38,964 5,616 7,841 10,218 7,013 5,251 2,652 373
14/2]leccacccoccncacnnnan 22,143 1,198 1,385 2,896 6,118 5,191 4,494 861
14/28e=mmmmm e cccannn—— 6,882 119 130 669 2,131 1,744 1,495 594
14/35-wacmccmmmcccacana- 3,162 54 68 250 1,028 840 651 271
14/49wmmmcmm e 2,086 16 37 133 787 438 394 281
14/70mmcmmccccccnnnaea- 3,389 10 96 233 1,188 778 751 333
14/140-cecmmaacc e 1,124 13 41 25 225 413 359 48
Less than 14/140---==--- 451 - - 45 86 95 115 110

Men

Totale-cmmmcmaaaax 52,744 7,139 10,281 11,373 10,034 7,517 4,972 1,428
14/7 or better~=-mmme=== 979 161 431 294 77 16 - -
14/10.5-~mrmcccccac e 17,281 4,280 6,176 4,981 1,128 555 161 -
14/14mmmmmmnc e 16,989 2,089 3,043 4,437 3,511 2,472 1,194 243
14/21mmmmmmm——————— 9,116 528 403| 1,258 | 2,611 | 2,068 1,870 378
14/28«cmmmcmcccccccnacae 2,931 53 119 165 821 785 667 321
14/35-cmmmmcnmcnaccaaaa 1,718 28 36 66 499 570 360 159
L4/49mcmmc e 1,175 - 23 51 536 268 167 130
14/70=emmcccccccccrccca- 1,798 - 42 77 713 479 355 132
14/140==cmmemmrreneanaaa 593 - 8 9 126 270 159 21
Less than 14/140~=«=c-=- 164 - - 35 12 34 39 44

Women

Totalemmmnnecccnaa 58,343 8,430 11,291 12,325 10,542 8,120 6,192 1,443
14/7 or better-=--==em=- 283 47 88 100 33 15 - -
14/10.5--=~mcmmmcceacea 14,343 4,055 5,279 3,854 762 301 92 -
14/14mmmmmcmracmcccaenaa 21,975 3,527 4,798 5,781 3,502 2,779 1,458 130
14/21emeamnacccccnccnna. 13,027 670 982 1,638 3,507 3,123 2,624 483
14/28=cmmmmcmncc e —aa 3,951 66 11| 504 1,310 959 828 273
14/35--mmecmmmc e 1,444 26 32 184 529 270 291 112
14/49-=mmmmmcmcc e 911 16 14 82 251 170 227 151
14/70-cmmcmrmm e 1,591 10 54 156 475 299 396 201
14/140mmcmcmcncncncnaaa- 531 13 33 16 99 143 200 27
Less than 14/140-~~-=c== 287 - - 10 74 61 76 66
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Table 8. Percent distribution of adults reaching specified acuity levels for 'corrected" near
vision, by age and sex: United States, 1960-62
Total,
- 18-24 25-34 35-44 45-54 55-64 65-74 75-79
Sex and acuity level ;Zazz years yelrs years years years years years
Both sexes Percent distribution

Totalermmmememm———— 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0
14/7 or better=ws=mac--a- 1.1 1.3 2.4 1.7 0.5 0.2 - -
14/10,5===mmnmnanan ———— 28.6 53.4 53.1 37.3 9.2 5.5 2.3 -
14/ Lgmemmmmmmame m——————— 35.2 36.2 36.4 43,0 34,1 33.5 23.8 13.0
14/2L~=mmen e e ————— 19,8 7.7 6.4 12,2 29,7 33.2 40.3 30.0
14/28~=cmmmmane ———————— 6.2 0.8 0.6 2.8 10.4 11.2 13.4 20,7
14/35-mmmmmn e n - 2.8 0.3 0.3 1.1 5.0 5.4 5.8 9.4
14/49=mmmmana e ————— 1.9 0.1 0.2 0.6 3.8 2.8 3.5 2.8
14/70=mmmmnmn e 3.0 0.1 0.4 1.0 5.8 5.0 6.7 11.6
14/140-~mammmma e ncaanm— 1.0 0.1 0.2 0.1 1.1 2.6 3.2 1.7
Less than Ll4/140===e=c=- 0.4 - - 0.2 0.4 0.6 1.0 3.8

Men

Totalr=mwemreweaax 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
14/7 or better=-==~====- 1.9 2.3 4,2 2.6 0.8 0.2 - -
14/10, 50 cmmmmmma e e 33.0 59.9 60.0 43,9 11.2 7.4 3.2 -
14/1h4mmmmmem e e 32,2 29.3 29.6 39.0 35.0 32,9 24,0 17.0
Y R 17.2 7.4 3.9 11.0 26.0 27.5 37.6 26.4
14/28emmmmmncn e e aen 5.5 0.7 1.2 l.4 8.2 10.4 13.4 22.4
14/35~=mmecnnnn Y 3.2 0.4 0.4 0.6 5.0 7.6 7.2 11.2
14/49=mm e cae e 2,2 - 0.2 0.4 5.3 3.6 3.4 9.1
14/70~mmmmmmmmmccam e 3.4 - 0.4 0.7 7.1 6.4 7.2 9.3
14/140==mmmmmmmcmcaaacun 1.1 - 0.1 0.1 1.3 3.6 3.2 1.5
Less than 14/1l40-=~-m=u- 0.3 - - 0.3 0.1 0.4 0.8 3.1

Women '

Totgle=wnmmmmnax -- 100.0 100.0 100.0 100.0 100.0 100,.0 100.0 100.0
14/7 or better---===---- 0.5 0.6 0.8 0.8 0.3 0.2 - -
14/10,50mmmmmmm e e nan e 24,7 48.0 46,7 31.3 7.2 3.7 1.5 -
14/ l4mmmmmmc e 37.8 41.9 42,5 46.8 33.3 34,2 23.5 9.0
14/21=mnenun= mmmme——m——— 22,2 7.9 8.7 13.3 33.3 38.4 42,4 33.5
14/28=mcmmmcm e e e 6.7 0.8 0.1 4.1 12.4 11.8 13.4 18.9
Y 2.5 0.3 0.3 1.5 5.0 3.3 4,7 7.8
14/49wmmmmmmm e 1.5 0.2 0.1 0.7 2.4 2,1 3.7 10.4
14/70=m=mmmm e e e 2,7 0.1 0.5 1.3 4.5 3.7 6.4 13.9
L4/140mmmmmmcnnmncnn———— 0.9 0.2 0.3 0.1 0.9 1.8 3.2 1.9
Less than 14/140---g=---~ 0.5 - - 0.1 0.7 0.8 1.2 4,6
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APPENDIX |

TARGET SPECIFICATIONS AND ITEMS ON
MEDICAL HISTORY RELATED TO VISION USED IN THIS REPORT

The three lines on the Sight-Screener target used for testing distance and near vision:

Z E CE cNbz zane zuxo

N F ET coze zsne NEWZ come o
E F Tc pbzewn SNEGC cnzn

Specifications of letter sizes and numbers of letters on Sight-Screener targets for testing distance
and near vision.

Snellen ratios for
Visual angle in minutes Decimal equivalent letter sizes Number
subtended at standard of Snellen ratios used at 1 of
test distance " (reciprocal of et:srs
(20 £t. or 14 in.) visual angle) Distance Near each level
(20 ft.) (14 in.)
10,00 .1000 20/200 14/140 1
5.00 .2000 20/100 14/70 1
3.50 .2859 20/70 14/49 2
2,50 .4000 20/50 14/35 4
2.00 .5000 20/40 14/28 4
1.50 .6667 20/30 14/21 4
1.00 1.0000 20/20 14/14 4
.75 1.3333 20/15 14/10.5 4
.50 2.0000 20/10 14/7 4

L This is the size of the visual angle of resolution in minutes of arc subtended by the width of the lines in the test letters used at each
threshold level.
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Selected Medical History Questions
(Excerpts from HES-204, Medical History—Self Administered)
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46. a. Do you wear glasses?

If YES b. Do you wear them all the time?
If you don't wear them all the time, check below
when you do wear them
c. For seeing at a distance
d. For reading
e. For watching TV
f. At other times When?

=<
m
w

HI

47. a. Do you have serious trouble with seeing, even when wearing

glasses?
If YES b. Have you had this trouble in the past 12 months?

c. Have you ever seen a doctor about it?
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APPENDIX I

SOME TECHNICAL NOTES ON THE VISION TEST

The visual acuity test used in this survey is
in effect a subjective examination of the form
sense of the examinee or the ability which the eye
possesses to perceive the shape or form of ob-
jects.

Experimental evidence has shown that, in
addition to the distance from the target, the com-
plexity of the form of the target letters, the ef-
fective illumination used, the target contrast
between letters and background, and the end-point
or scoring criteria will all affect the level ob-
tained in such testing,?. 11

The range of 20 feet is theusualone selected
for distance testing since rays of light from this
distance are practically parallel. When in a state
of rest, the eye is adapted for parallel rays

coming from a distant object. To focus objects
closer than 20 feet, as needed in near vision, the
light rays from the object have to be bent so that
they come together on the retina. The muscles of
the eye accommodate for this by increasing the
convexity of the lens and thus its refractive
power, 6

Binocular vision requires a further muscular
adjustment not involved in monocular seeing, This
is termed convergence or the directing of the
visual lines from both eyes to a near point.”

Both the ability of the normal eye to converge
and to accommodate will tend to decrease with age,
but not necessarily at the samerate, Hence, some
differences may be expected in the decrease of
monocular and binocular acuity with age.

000
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APPENDIX Il

SURVEY DESIGN, RESPONSE, AND SAMPLING VARIABILITY

The Survey Design

The Health Examination Survey is designed
as a highly stratified multistage sampling of the
civilian, noninstitutional population of the con-
terminous United States, aged 18-79 years. The
first stage of the plan is a sample of the 42 pri-
mary sampling units (PSU's) from among some
1,900 such geographic units into which the United
States was divided. A PSU is a standard metro-
‘politan statistical area or one to three contiguous
counties, Later stages result in the random se-
lection of clusters of typically apout four persons
from a small neighborhood within the PSU, The
total sample included approximately 7,700 persons
in the 42 areas in 29differentStates. The detailed
structure of the design and the conduct of the Sur-

3

vey have been described in other reports.!:’

Reliability in Probability Surveys

The Survey draws strength from the factthat
the measurement processes which were employed
were highly standardized and closely controlled.,
This does not mean, of course, that the corre-
spondence between the real world and survey re-
sults is exact, Data from the survey are imper-
fect for three important reasons: (1) results are
subject to sampling error; (2) the actual conduct
of a survey never agrees perfectly with the de-
sign; and (3) the measurement process itself is

inexact, even when standardized and controlled.
The National Center for Health Statistics, both in
special studies and in regular operations, tries
to evaluate its surveys and to present the findings
to consumers,

One part of this effort was reported which
dealt largely with an analysis of the faithfulness
with which the design was carriedout. This study
noted that of the 7,700 sample persons, the ap-
proximately 6,670 who were examined (a response
rate of over 86 percent) give evidence that they
are a highly representative sample of the civilian,
noninstitutional population of the United States,
Imputation for the nonrespondents was accom-
plished by attributing to nonexamined persons the
characteristics of comparable examined persons,
The specific procedure used has been described
in another report.? It amounted to inflating the
sampling weight for eachexamined person tocom-
pensate for sample persons at that stand and of
the same age-sex group who were nonexamined.

In addition to persons not examined at all,
there were some persons whose examination was
incomplete in one particular or another. Age, sex,
and race were known for every examined person,
but for a number of persons one or more of the
vision tests with or without glasses wasnot avail-
able. Most of the omissions were accidental, The
extent of missing information for binocular tests
is indicated in table I,

Table I. The extent of missing binocular vision data: Health Examination Survey,
1960-62

Number of

Type of test examinees

Total examineeg==-=--com oo mmm o e e 6,672

Distance and near tests without glasses completed--~=----=-cwm-ccmcacnmanon 6,531

Only distance tests without glasses completed---=-=co-mommccmcmmmoncoanao- 3

Distance and near test done only with glassegs------===c--ccmmmcmmmmmamecoo 8
Only near tests with glasses completed-——m———cocmmm e

Not tested at distance or near with or without glasses-—---=--c-ceceacacaaa- 127
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To estimate scores for the 14 individuals for
whom at least one vision test was completed, a
"regression-type' decision was made subjectively
on the basis of the existing scores and test results
for other persons of the same age, sex, and race,

For the 127 persons not given any of the
vision tests, a probability selection was made of
a respondent from the same age-sex-race group
and his scores assigned to the nonrespondent.

Sampling and Measurement Error

In the present report and its appendices,
several references have been made to efforts to
evaluate both bias and variability of the measure-
ment techniques.

The probability design of the survey makes
possible the calculation of sampling errors.
Traditionally, the role of the sampling error has
been the determination of how imprecise the sur-
vey results may be because they come from a
sample rather than from measurement of all
elements in the universe,

The task of presenting sampling errors for
a study of the type of the Health Examination Sur-
vey is difficult for at least three -reasons:
(1) measurement error and "pure' sampling error
are confounded in the data; it is not easy to find
a procedure which will either completely include
both or treat one or the other separately,
(2) the survey design and estimation procedure
are complex and accordingly require computa-
tionally involved techniques for calculation of
variances, (3)from the survey will come thousands
of statistics, many for subclasses of the population
for which there are small numbers of sample
cases. Estimates of sampling error are obtained
from the sample data and are themselves subject to
sampling error, which may be large when the
number of cases in a cell is small, or even oc~
casionally when the number of cases is sub-
stantial. Estimates of approximate sampling vari-
ability for selected statistics used in this report
are presented in table II, These estimates have
been prepared by a replication technique, which
yields overall variability through observation of
variability among random subsamples of the total
sample., The method reflects both ''pure" sam-
pling variance and a part of measurement
variance,
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In accordance with usual practice the interval
estimate for any statistic may be considered to
be the range within one standard error of the
tabulated statistic, with 68 percent confidence;
or the range with two standard errors of the
tabulated statistic, with 95 percent confidence.

An overestimate of the standard error of a
difference d = x - y of two statistics x and y is

given by the formula s, « [XQVQX + yzvzy]k"
where Vx and Vy aretherelative sampling exrrors,

respectively of x and y. For example, tables 1 and
2 show x = 17,792,000 or 33.9 percent for men
and y = 14,494,000 or 24.9 percent for women
testing at distance without glasses at the 20/15
level, Table Il shows relvariances relative sam-
pling errors of VX = .04 and Vy = 04 for the re-

spective percentages, The formula yields the
estimate of the standard error of the difference
(d = 9.0 percent ) as 8 4= 1.68 percent. Thus the
observed difference is more than five times its
sampling error and hence significant.

A further example from table 2 shows
x = 109,000 or 0.2 percent for menand y = 357,000
or 0.6 percent for women testing less than 20/200
with whatever correction they were using. Table

II shows relative sampling errors of Vx =0.18
and Vy = 0.09 for the respective percentages. The

formula yields the estimate of the standard error
of the difference (d = 0.4 percent as 5, = 0.07

percent. Here the observed difference is more
than five times its sampling error and hence
significant.

Small Categories

In some tables magnitudes are shown for cells
for which sample size is so small that the sam-
pling error may be several times as great as the
statistic itself. Obviously in such instances the
statistic has no meaning in itself except to indi-
cate that the true quantity is small, Such numbers,
if shown, have been included inthe belief that they
help to convey an impression of the overall story
of the table.



Table II.

Relative

sampling error for proportion of persons with

specified visual

acuity,! by sex, race, and age: United States, 1960-62
Visual acuity
Sex, race, and
age 20/10 Less
or 20/15 | 20/20 | 20/30 | 20/40 | 20/50 | 20/70 | 20/100 | 20/200 than
better 20/200
Both sexes 0,16 | 0,02 0,02 0.04 | 0.05]| 0.06 0.10 0.04 0.06 0.08
Male
Total-==--- 0.18 { 0.04| 0.05; 0.05| 0.06} 0.09| 0.10 0.06 0.10 0.18
White--=-===-- 0.16 0.04 | 0.06} 0.06 0.06 0.09 0.10 0.06 0.09 0.15
Negro======-= -~-- [ 0,07 0.10| 0,18 0.25| 0.24} 0.20 0.25 0.60 ---
Age
18-24 years-- 0.30 | 0.05] 0.10, 0.08 0.18 0.60 0.50 0.30 0.40 ———
35-44 years-- 0.50 | 0.05 0.06 0.12 0.30 | 0.25| 0.22 0.25 0.30 0.60
65~74 years-- - 0.70 | 0.15| 0.12 | 0.16 0.22 | 0,28 0.15 0.22 0.15
Female
Total-mm==- 0.18 | 0.04 | 0.02| 0,06 | 0.05| 0.06 | 0.16 0.05 0.05 0.09
White-==m===n- 0.18 | 0.04} 0.03! 0.06 0.06 0.06 0.18 0.06 0.06 0.10
Negro====---=~ --- 0,12 | 0.05| 0.06 0.15} 0.20 0.22 0.25 0.30 0.20
Age
25-34 years-- 0.35 | 0.05| 0.05| 0.18 | 0.25} 0.40 | 0.50 0.25 0.30 0.30
45-~54 years-- --- | 0,07 { 0.08| 0.09 | 0.13| 0.14| 0.15 0.10 0.10 0.24
75-79 years-- - -——- - 0.50 0.25 ] 0.30 0.50 0.26 0.30 0.60
lgstimated relative sampling errors are shown in the table as computed. for a considerable number of specific cells. It suouid e unler-

stood in any instance in whicu the estimated error for a particular cell differs markedly from tiose for othier similarcells that te discrepancy
may be a reflection of a real phenomenon. but might be the consequence of the fact that the estimated sampling error is itself subject to sam-

pling variation,
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