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Eye Conditions and
Related Need for
Medical Care

by James P. Ganley, M.D., Dr.P.H., Louisiana State
University Medical Center, Shreveport, La., and Jean
Roberts, M.S., Division of Health Examination
Statistics

Introduction

This report contains estimates of the total preva-
lence of the various types of eye abnormalities, the
need for related medical care, and vision decrease from
such pathology among the civilian noninstitutionalized
population of the United States, 1-74 years of age.
These estimates from the National Center for Health

Statistics are based on findings from the standardized
ophthalmology examination given the national proba-
bility sample of persons examined in the National
Health and Nutrition Examination Survey of 1971-72.
The findings from this cross-sectional study are ana-
lyzed with respect to age, sex, race, and other
socioeconomic and demographic factors as well as
related medical history.



Highlights

The principal findings from this eye examination in

the National Health and Nutrition Examination Sur-
vey of 1971-72 include:

An estimated 70.5 per 1,000 persons ages 1-74
years in the United States were found to have
treatable eye conditions so severe or potentially
severe that they either are or should be receiving
medical care.

About half of those in need of medical care for eye
conditions were receiving such treatment.

An estimated 72.7 per 1,000 of the population ages
1-74 years had a type of eye pathology found to be
causing a decrease in visual acuity.

The principal conditions causing decrease in vision
were cataract and/or aphakia, esotropia or exotro-
pia, macular degeneration, glaucoma, and corneal
opacities. Those for which treatment was needed
but not being received were blepharitis, cataract,
glaucoma, esotropia or exotropia, conjunctivitis,
retinal vascular changes, pterygium and benign or
malignant neoplasms.

The prevalence of eye pathology causing decrease
in vision and the need for medical treatment of eye
conditions were observed (but not statistically
significant) to be greater among persons in the
lowest income bracket (under $5,000 per year)
than among the more affluent.

Urban residents were observed to be more likely
than those living in rural areas to have eye
pathology causing decrease in vision and to need
treatment for such conditions.

Black persons were significantly more likely than
white persons to need medical care for eye patholo-
gy and were observed to be more likely also to have
eye pathology causing vision decrease.

Those living in the South were significantly more
likely than persons in other parts of the country to
have some eye pathology causing decrease in
vision, although the need for care was no greater in
the South than elsewhere.



The survey program

The National Health and Nutrition Examination
Survey (NHANES I), through which these data were
obtained, is one of the major programs of the National
Center for Health Statistics that was authorized under
the National Health Survey Act of 1956 by the 84th
Congress.!

In the National Health Examination Survey pro-
grams, health data are collected by direct standard-
ized(usually single-visit) examinations of probability
samples of the population.2s From these examinations,
tests, and measurements, data are obtained on the
prevalence of medically defined illness—known as well
as previously unknown or undiagnosed conditions—
and on the distributions of a variety of health-related
physical, physiological, and behavioral measurements.
From these, normative data as well as appropriate
cutoff points for abnormalities can be determined. Also
collected are medical histories and demographic and
socioeconomic data on the sample population under
study with which the examination findings can be
interrelated.

The first National Health and Nutrition Examina-
tion Survey was designed to measure the nutritional
status of the U.S. population ages 1-74 years and to
obtain information on other selected aspects of
health—including dental, skin, and eye—of the entire
age group as well as more detailed information on
health status and medical care needs of adults ages
25-74 years in the civilian noninstitutionalized popula-
tion. A description of the specific content and plan of
operation, including sample design and the data
collection forms, has been published.6

The U.S. Bureau of the Census participated in
designing the national sample and in the initial
interviewing in the eligible households in the selected
primary sampling units (PSU’s) in various parts of the
country. Members of the mobile examining center staff
did further interviewing and explaining of the exami-
nation portion of the program. The sample persons for
whom appointments could be made were brought into
the specially constructed mobile examination centers

that were moved into a central location in each of the
PSU’s. The team that traveled to the survey locations
throughout the country included professional and
paraprofessional medical and dental examiners along
with technicians, interviewers, and management
staff.

The probability sample design used in the survey
provided for oversampling at predetermined rates
among the poor, preschool children, women of child-
bearing ages, and the elderly, so that the nutritional
status of these high-risk groups could be more accu-
rately estimated. It further provided for a nationally
representative subset of 35 of the initially planned
PSU’s throughout the United States so that some
preliminary national findings on the nutritional status
of the population could be published before the total
survey was completed. This also made possible esti-
mates from those parts of the examination which were
included only in this 35-PSU subsample.

During the planning for NHANES I, the National
Eye Institute (NEI) indicated an interest in obtaining
more definitive information than was available on the
prevalence and distribution of specific eye diseases and
related conditions throughout the United States as an
aid in setting goals and priorities for emphasis in NEI
programs. Consistent with the overall objectives of the
survey, an evaluation of the treatment needs also was
incorporated into the examination.

Two senior ophthalmologists from NEI, Drs.
James P. Ganley and Arthur J. Garcia, developed the
examination form and standardized protocol for the
ophthalmic examination. They were responsible for
recruiting and training the ophthalmologists in the
examination methodology to minimize interobserver
variations as well as for verifying the resultant diag-
noses and for other aspects of quality control related to
special equipment used in this examination.

The National Center for Health Statistics and NEI
jointly decided that the ophthalmology examination
would be discontinued after the completion of exami-
nations at 35 locations because of the difficulty of



securing ophthalmologist examiners. Although the size
of the sample was not as large as originally planned,
these unique national eye examination findings did
provide the basis for the analysis needed to meet many
of the original purposes of this part of the examination.
However, the examined sample is too small to provide
reliable national estimates for conditions of low preva-
lence and the degree of demographic-socioeconomic
detail that would have been desirable for planning
purposes related to medical care needs in this area.

For the 35 locations at which the ophthalmology
examination was given during April 1971 through
October 1972, a national probability sample of 14,147
persons was selected to represent the 192.7 million in
the target population ages 1-74 years. Those under the
age of 1 year were excluded from the sample as were
persons 75 years or over because of the difficulties of
arranging to bring them into the examining units.
Despite intensive efforts, only 10,126 of the sample
persons came in for examination. This represents an
equivalent of 72.8 percent of the sample persons
selected when adjustments are made for the differential
sampling rates for the age-sex-income-defined popula-
tion subgroups. The unadjusted overall response rate
was 71.6 percent.” Of the 10,126 examined, 9,878 were
given the ophthalmology component. This specialty
examination was missed for 244 persons because of
illness of the ophthalmologist examiners or complica-
tions in other parts of the examination.

National estimates in this report are based on
weighted observations; that is, the data obtained for
each examined person are inflated to the size of the
total population of which the sample was representa-
tive using the reciprocal of the sampling ratio for the
original selection and adjustment for nonresponse.
This assumes that the examined person in each of the

age-sex-income classes is a random subsample of the
sample persons in the same class (appendix I). Al-
though there is evidence from the earlier examination
survey and medical history data from the National
Health and Nutrition Examination Survey that these
are not unreasonable approximations, it is clear that
some estimates may be subject to considerable bias
when more than one-fourth of the sample persons in a
particular age-sex-income class were not examined.
The characteristics of examined and nonexamined
persons were reviewed. From this review of what is
known about nonrespondents and the nature of non-
response, the likelihood of sizable bias is believed to be
small.

Findings that are statistically significant as well as
observed differences (not statistically significant at the
5-percent probability level) that may be of interest are
discussed. Statistically significant differences at the 5-
percent probability level are pointed out.

Statistical notes on the sample design, reliability of
the data, and sampling and measurement error are
included in appendix I. The ophthalmology examina-
tion protocol is described in appendix II, which also
includes the recording form used. Data based on the
six-digit National Eye Institute codes, including those
too unreliable for use in the text or detailed tables, may
be found in appendix III to show more complete
information on the precise conditions causing vision
decrease or needing care; definitions of the demograph-
ic and socioeconomic terms used are in appendix V.
The correspondence of the eye conditions identified by
site and type from this examination under this NEI
system with the principal types in the Eighth Revision
International Classification of Diseases, Adapted for
Use in the United States(ICDA-8)® as used in this
report are included in appendix IV.



Ophthalmology examination

At each of the 35 selected locations throughout the
country, 10 sample persons were scheduled to come or
be brought into the specifically designed mobile center
for each of the morning, afternoon, and evening
examination sessions. Examinees included two adults
(25~74 years of age) selected to be given the detailed
examination in addition to the more limited examina-
tion for the nutrition sample. The ophthalmology
examination, one of the first procedures scheduled in
each session, was similar for persons in the nutrition
sample and those in the detailed sample except that a
more complete refraction was given the latter group.

The standardized eye examination for all examin-
ees included taking an ocular history regarding known
eye disorders or previous surgery; determination of
monocular distance visual acuity with usual correc-
tion, if any, and with a pinhole test to measure
correctability for those with acuity less than 20/20;
determination by inspection and standard testing of
the type of motility defects; measurement of prescrip-
tions in present glasses; dilatation and, within 20 to 70
minutes thereafter among those with acuity less than
20/40, retinoscopy for detailed examinees and spheri-
cal trial lens tests for nutrition examinees; applanation
tonometry on examinees ages 20 years and over; and
examination of the pupils, lids, globes, conjunctiva,
sclera, corneas, anterior chambers, irides, and lenses.
The pupils were dilated (except in persons determined
on careful examination to have narrow angle glaucoma
in which the angle was 10° or narrower) for the
spherical refraction and retinoscopy and for the
examination of the vitreous and retina.

The methods used for visual acuity testing, mobili-
ty testing, pinhole testing, and refraction have been
described in the two Series 11 reports analyzing these
findings from the NHANES I survey.>'® The special
procedures used in the various parts of the eye
examination are described in appendix II.

Classification of disease or other
pathologic conditions

The eye conditions diagnosed in this ophthalmic
examination were classified wusing a six-digit

Ophthalmic Disease Code adapted for use in this
survey by the National Eye Institute. The first two
digits refer to the anatomical site of the disease or
injury except for the digits 61, which refer to refractive
errors. The second two show the nature or type of
disease, injury, or surgical or nonsurgical treatment.
The last two identify the etiology of the disease, agent
of injury, nonsurgical or surgical treatment indicator,
and postoperative state indicator. Data from the entire
six-digit NEI diagnoses codes for all conditions occur-
ring at least 10 times and for all conditions decreasing
vision, in need of but not receiving medical care, as well
as those under medical care are included in appendix
ITI. These are included for reference purposes to show
more precisely the specific eye conditions causing
vision decrease or needing care, although many of
these estimates are not sufficiently reliable for inclusion
in the tables and text because of the small numbers of
individuals identified with rare conditions and the
excessively large sampling variability.

Tables 3-5 contain the prevalence of eye condi-
tions identified from the first four digits of the NEI
codes—showing site and type of disease—under the
NEI system (table 3) and after conversion to ICDA-8
(tables 4 and 5). These tables are included to give an
idea of the various types of eye problems in the
population needing care or causing vision decrease
although, because of the small sample for which these
data are available, they contain more than the usual
number of cells with estimates that do not meet the
standard of reliability and precision used for state-
ments and the major tables in this report.

Quality control

Procedural manuals for the ophthalmological ex-
amination were available to the examiner in each
location, as an aid in maintaining standard protocol.
In addition, the senior ophthalmologists from NEI
developed a protocol for supervised testing, to ensure
the accuracy of the ophthalmology examination data
and to aid in maintaining uniformity in the examina-
tion procedures.

Examinations of all sample persons in the first two



sessions at 24 of the 35 stands were observed and
partially replicated by the senior ophthalmologists
from NEI, who then evaluated the methods and
findings of the examiners and made recommendations
when needed. The extent of examiner variability,
which cannot be separated from the sampling variabili-
ty inherent in the survey, is discussed in appendix L.

Additional diagnoses showing site and type (but not
etiology, vision decrease, or need for medical care)
were added during medical review at NEI using
criteria as consistent as possible with those used by the
examining ophthalmologists. This was done to ensure
uniformity in interpretation of the diagnostic criteria
throughout the study.



Findings

Total prevalence

More than one-third (381 per thousand) of the
population ages 1-74 years in this country, or an
estimated 73.5 million persons in 1971-72 had some
abnormality in one or both eyes, either physiologic or
pathologic, excluding those limited to refractive errors,
arcus senilis, conjunctival melanosis, concretions, pin-
guecula, inclusions, follicles, and nonsymptomatic
phorias (table 1). These conditions ranged from minor
ones that do not and may never interfere with normal
functioning to more serious types causing visual loss or
requiring treatment.

These abnormalities do not necessarily reflect
significant abnormalities, but include any changes—
benign, pathologic, or physiologic— from the norm of
ocular morphology, structure, or function. For exam-
ple, an individual was considered to have refractive
changes in the eye whether conditions were minor or
insignificant, such as a myopic cup, conus or crescent
or the more significant pigmentary changes in myopic
macula.

The prevalence rates of eye pathology increased
with successive age groups from 105 per 1,000 pre-
school children ages 1-5 years to 854 per 1,000 adults
ages 65-74 years (figure 1). Females were about as
likely as males to have some type of eye pathology; the
prevalence rates were 374 and 389 per 1,000 popula-
tion, respectively (table 1). Across age groups 6-54
years, the prevalence of eye pathology among males
was observed to consistently exceed that among
females; among the preschool-age population and
older adults ages 55-74 years, the rates for females
were about the same as for males.

Among the population with eye pathology, the
majority (57 percent) had only one type of condition,
23 percent had two, and the remainder had as many as
12 per person. The total prevalence of eye conditions
was 677 per 1,000 population ages 1-74 years. The
increase with successive age group in the prevalence of
eye conditions was substantially more rapid from ages
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Figure 1. Prevalence rates for eye conditions and the proportion of the
population with one or more types of eye pathology among persons
ages 1-74 years by age: United States, 1971-72

35-74 years than that shown for the proportion of the
population affected in any degree, reflecting the in-
crease in the multiple eye conditions with age.

Types of eye pathology

Parts of the eye most frequently affected by these
physiologic and pathologic conditions were the retina



(126.0 per 1,000 population ages 1-74 years), the
crystalline lens (116.6 per 1,000), the cornea (111.3 per
1,000), the lids (71.4 per 1,000), and the neuromuscu-
lar system of the eye (56.9 per 1,000).

The prevalence of conditions affecting the retina,
crystalline lens, and cornea increased rapidly with age
(table 2 and figure 2), while the prevalence for those
affecting the lids and neuromuscular system of the eye
showed no consistent age-related trend until 35 years
of age (figure 3). Amblyopia (poor vision in one eye
that appears to have no organic disease or one that
could be identified by the examiner) is more prevalent
among adults ages 25-74 years than among children
and younger adults. “Refractive” conditions, which
showed no consistent trend with age (table 2), are
structural changes of the eye secondary to a refractive
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Figure 2. Prevalence rates for eye conditions affecting the retina and
cornea among persons ages 1-74 years by age: United States, 1971-72
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Figure 3. Prevalence rates for eye conditions affecting the lids and
neuromuscular system of the eyes among persons ages 1-74 years
by age: United States,1971-72

error such as myopic disc or Fuchs’ spot; these
changes refer exclusively to myopic refraction, because
hyperopia is not associated with structural changes
other than small cornea or globe.

Conditions affecting the cornea were observed to
be more prevalent among males than females (128.0
per 1,000 males compared with 95.6) as were those
affecting the lids (80.3 per 1,000 males compared with
63.0). Females were about as likely as males to have
conditions affecting the crystalline lens (123.0 per
1,000 females compared with 109.8 per 1,000 males).
Amblyopia occurred significantly more frequently in
females than males (32.1 per 1,000 females and 17.4
per 1,000 males).

Across successive age groups, the prevalence of eye
pathology affecting the cornea was greater among
males than females with differences in rates large
enough to be statistically significant at ages 1-5 and
12-44 years. Also across ages to 65 years, amblyopia
was observed to occur more frequently in females than
males. The estimated prevalence of neuromuscular eye
pathology was consistently (but not significantly)
greater among females than males across the age range
of 1-74 years; the sex difference trend with age in the
prevalence of abnormal conditions affecting the lids
and crystalline was less consistent.

The principal types of eye pathology (table 3),
using the NEI classification system, were changes
affecting retinal vessels (84.7 per 1,000 population),
opacity or sclerosis of the crystalline lens (56.6 per
1,000 population), corneal opacities (33.5 per 1,000
population), cataract (33.4 per 1,000 population),
drusen (29.6 per 1,000 population), blepharitis (24.3
per 1,000 population), amblyopia (significant
difference in refractive error of the two eyes, usually
secondary to strabismus or anisometropia—25.0 per
1,000 population), exotropia (21.3 per 1,000 popula-
tion), and pterygium (16.0 per 1,000 population).



Corneal opacities and pterygium were more fre-
quently found among males than females and more
frequently among adults ages 45—74 years than youn-
ger adults or children, although the increase in
prevalence across successive age groups was not
consistent.

The prevalence of the other more frequently
occurring types of eye pathology generally increased
across successive age groups, the trend being most
consistent for retinal vascular changes, opacities and
cataract of the lens, and drusen of the choroid. Sex
differences and age trends in the prevalence of these
conditions were not marked enough to be statistically
significant at the 5—percent probability level.

In terms of the more widely used ICDA-8 as
shown in table 4, the most prevalent types of eye
pathology among the U.S. population ages 1-74 years
were cataracts (rate of 93.9 per 1,000 population),
arteriosclerotic changes affecting the retinal vessels
(84.7 per 1,000), strabismus (40.9 per 1,000), corneal
opacities (35.2 per 1,000), blepharitis (26.4 per 1,000),
pterygium (16.3 per 1,000), conjunctivitis (13.3 per
1,000), and congenital abnormalities of the eyes other
than strabismus (9.7 per 1,000). Estimates for these
conditions cannot be derived from the data based on
the NEI classification shown in table 3 because in that
table conditions with very low prevalence (less than
0.5 per 1,000) have been grouped with “all other” for
the part of the eye affected.

Cataracts

The prevalence of cataracts, defined here as any
loss of transparency of the lens!! which may or may not
be associated with loss of vision, increased with
successive age groups from a rate of 4.5 per 1,000
preschool age children 1-5 years to 576.4 per 1,000
adults 65-74 years (figure 4). The rate of increase was
most rapid from ages 45 years on. Proportionately
more females than males had evidence of a cataract
(figure 5); the rates were 103.3 and 83.8, respectively (a
difference large enough to be statistically significant at
the 5—percent probability level).

Changes affecting retinal vessels

These conditions also showed a rapid generally
significant increase in prevalence with age from 8.7 per
1,000 among preschool children ages 1-5 years to
364.2 per 1,000 among adults ages 65-74 years (figure
6). The most rapid rates of increase were among adults
from ages 35 years on. Such conditions were observed
to be only slightly more prevalent among females than
males (87.7 compared with 81.6 per 1,000, respective-

1y).
Strabismus

Strabismus (heterophoria or cross-eyes), which
includes conditions of congenital and acquired origin,
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Figure 4. Prevalence rates for selected noninflammatory conditions of
the eyes—cataracts, corneal opacities and pterygium—among per-
sons ages 1-74 years by age: United States, 1971-72

was more prevalent among adults ages 55-64 years
and less prevalent among preschool children ages 1-5
years than at other ages. The rates also were observed
to be somewhat higher among teenagers ages 12-17
years, adults ages 45-54 years and those ages 65-74
years than younger children or younger adults, al-
though there was no consistent age-related trend.
Females were more likely than males to have such a
condition (rates of 49.9 and 31.2 per 1,000, respective-

1y).

Opacities

The prevalence of opacities resulting from healed
corneal injuries, infections, or other causes ranged
from 2.7 per 1,000 among preschool children ages 1-5
years to 70.3 per 1,000 adults ages 65-74 years. The
rates were observed to be higher among adults ages
45-74 years and those ages 18-24 years than younger
adults or children but showed no consistent increase
with age. Males were significantly more likely to have
such conditions than females; the rates were 49.6 and
21.9 per 1,000, respectively. This would be expected,
because injuries are a major cause, and men would
have been more likely than women to engage in

9
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Figure 5. Prevalence rates for the principal types of eye conditions among persons 1-74 years of age: United States, 1971-72

occupations or strenuous sports where such accidents
frequently occur.

Blepharitis

Inflammation of the margin of the eyelids caused
by bacteria or seborrhea!! had observed prevalence
rates at a minimum of 14.6 per 1,000 for ages 1-5 years
and a maximum of 41.9 per 1,000 among the oldest
adults in the study, 65-74 years, with no consistent
age-related trend. The prevalence was significantly
higher among males (32.2 per 1,000) than females
(20.9 per 1,000).

Neoplasms

The prevalence rates of malignant and benign or
unspecified neoplasms affecting the eye and surround-

10

ing tissue generally were observed to increase with
successive age groups from 1.9 per 1,000 preschool
children ages 1-5 years to 63.5 per 1,000 adults ages
65-74 years. Males were observed to be slightly more
likely than females to be affected with rates of 27.9,
compared with 22.3 per 1,000, respectively.

Pterygium

This condition, in which a triangular fold of bulbar
conjunctiva advances over the cornea, occurs most
frequently among persons exposed to chronic conjunc-
tival irritation from wind and sunlight.!! The condition
was found only among adults ages 18 years and over.
The prevalence rates generally were observed to
increase with successive age groups from 3.0 per 1,000
among young adults ages 18-24 years to over 40.0 per
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Figure 6. Prevalence rates for selected types of eye conditions among
persons 1-74 years of age, by age: United States, 1971-72

1,000 among adults 55-74 years of age. More than
three times as many males as females were affected, the
rates being 25.4 and 7.6 per 1,000, respectively.

Conjunctivitis

This inflammation of the lining of the posterior
surface of the eyelids and anterior surface of the globe
caused by infection, allergy, or other irritant,!! showed
no consistent age-related trend. The prevalence was at
a maximum for ages 12~17 years (20.0 per 1,000) and a
minimum for ages 55-64 years (7.2 per 1,000). Males
were significantly more likely to be affected than
females (rates of 16.4 and 10.3 per 1,000, respectively).

Congenital eye conditions

Excluding strabismus, congenital eye conditions
showed no consistent trend with age. The prevalence
rates ranged from a minimum of 6.8 per 1,000 persons
ages 35—44 years to a maximum of 13.1 among youths
12-17 years. Males were observed to be slightly more
likely than females to have such eye conditions; the
respective rates were 11.2 and 7.9 per 1,000.

Causes of blindness

Among these various types of eye pathology, the
principal causes of blindness are cataract, glaucoma,
diabetic retinopathy, and macular degeneration.

The most prevalent of such conditions were
cataracts, which were found among an estimated 18
million persons, or 93.9 per 1,000 population, ages
1-74 years (table 4). Nearly three-fourths of those
persons showed substantial evidence of cataract on
examination ranging from immature to mature condi-
tions, aphakia, and lens opacities. Macular degen-
eration was identified in an estimated 2.5 million persons or
13.1 per 1,000 population (table 3).

Definite or probable glaucoma conditions were
found among an estimated 1.3 million persons, or 6.4
per 1,000 of the population. An additional 2.4 per
1,000 persons had conditions considered suspect of
glaucoma—with evidence of open or wide angle,
narrow angle or angle closure, or substantially in-
creased intraocular pressure. Approximately one-third
of those with definite or probable glaucoma and one-
fifth of those with suspect conditions showed physical
evidence of glaucomatous cupping in the disc. Because
visual fields were not tested in NHANES, these rates
for glaucoma will probably be underestimates of the
total prevalence.

Diabetic retinopathy was identified among an
estimated 1.9 per 1,000 population. About one-fourth
of these were observed to show definite evidence of
diabetic involvement of the macula and an additional
one-fourth, microaneurisms or neovascularization
and/or hard or waxy exudates on the retina. These
latter proportions, because of the smallness of the
available national sample, do not meet the standards
for reliability and precision used in this report.

Vision decrease

An estimated 72.7 persons per 1,000 population
ages 1-74 years had one or more types of eye
abnormalities causing a decrease in visual acuity, as
observed by the examining ophthalmologist in the
1971-72 NHANES. The prevalence of conditions
causing visual impairment increased from 11.0 per
1,000 children ages 1-5 years to 363.7 per 1,000 adults
ages 65-74 years; the rate of increase was most rapid
among older adults ages 55-74 years (figure 7). Males
were somewhat less likely than females to have such
conditions; the rates were 65.7 and 79.2 per 1,000 ages
1-74 years, respectively. The trend with age was
similar for both sexes, and the rates for males generally
remained lower than those for females across ages
(table 6, figure 8).

The principal conditions causing vision decrease
were cataract and/or aphakia (affecting an estimated
29.3 per 1,000 persons ages 1-74 years), esotropia or
exotropia (6.6 per 1,000), macular degeneration (5.4

(N
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eye pathology causing vision decrease, and need for medical
treatment of eye condition (s) among persons 1-74 years of age, by
age: United States, 1971-72

per 1,000), glaucoma (3.0 per 1,000), and corneal
opacities (1.7 per 1,000).

Among those with eye pathology, about one out of
five had conditions causing vision decrease; the pro-
portion varied between 10 and 13 percent at ages 1-44
years, then increased rapidly with age to 43 percent at
65-74 years (figure 8). This age-related trend was
generally similar for males and females. The conditions
most likely to cause vision decrease were detached
retina (62 percent of those with such pathology),
glaucoma (47 percent), other conditions of the retina
including macular degeneration (46 percent), cataracts
(31 percent), symptomatic conditions affecting the
eyes (23 percent), inflammatory conditions of the
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Figure 8. Prevalence rates for eye pathology causing vision decrease
among persons ages 1-74 years, by age and sex: United States,
1971-72

uveal tract (20 percent), strabismus (16 percent), and
the inflammatory condition of keratosis (14 percent)
(table 5).

Need for treatment

The proportion of the population needing treat-
ment for one or more types of eye pathology was
estimated at 34.2 per 1,000 population ages 1-74 years,

based on the evaluation of the examining ophthalmolo-
gists in the 1971-72 NHANES. The prevalence of
need for treatment was nearly 25 per 1,000 population
across ages 1-44 years (varying between 16.5 at ages
6-11 years to 30.7 at 25-34 years) then increased
consistently with age to 98.2 per 1,000 population at
65-74 years (table 6, figure 9).

Males ages 1-74 years were about as likely as
females to need treatment for an eye condition; the
rates were 33.8 and 34.6 per 1,000 population, respec-
tively. The trend with age was similar for males and
females except among the oldest age group (65-74
years), where the rate was significantly higher among
men (120.9 per 1,000) than women (81.2 per 1,000).

The principal conditions needing treatment were
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Figure 9. Prevalence rates for eye patholgy needing (but not now
receiving) medical treatment among persons ages 1-74 years, by age
and sex: United States 1971-72

blepharitis (affecting an estimated 5.4 per 1,000 per-
sons 1-74 years), cataract (4.5 per 1,000), glaucoma
(3.6 per 1,000), esotropia or exotropia (2.8 per 1,000),
conjunctivitis (2.6 per 1,000), retinal vascular changes
(1.6 per 1,000), pterygium (1.6 per 1,000), and benign
or malignant neoplasms (1.5 per 1,000).

Nearly 9 percent of those with some type of eye
pathology needed treatment and were not receiving it.
The proportion was highest among preschool children
ages 1-5 years (20 percent) but otherwise showed no
consistent age-related trend, varying between a low of
6 percent at ages 3544 years and 11 percent at 12-17
and 65-74 (figure 10). This pattern was generally
similar among males and females except at 65-74 years
where among those with eye pathology, the proportion
of men needing treatment was approximately twice
that among women (18.9 percent and 9.5 percent,
respectively).

Among those with eye pathology, the conditions
most likely to need treatment as determined in the
examination, were glaucoma (56 percent), hordeolum
or styes (25 percent), blepharitis (20 percent), conjunc-
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Figure 10. Prevalence rates (age-adjusted) for eye pathology, eye
conditions causing decrease in vision, eye conditions needing but
not receiving medical treatment, and eye conditions for which care
is being received among white and black persons 1-74 years of age:
United States, 1971-72

tivitis (20 percent), inflammatory conditions of the
uveal tract (11 percent), and pterygium (10 percent).

Under care

In addition to the 34.2 per 1,000 population ages
1-74 years who were in need of but not receiving
treatment for eye pathology, 36.3 per 1,000 were
receiving care at the time of the survey for one or more
eye conditions (table 6). Therefore, about half (52
percent) of the total population needing treatment for
eye pathology was receiving it.

Among males, the additional 31.0 per 1,000 in
need treatment for an eye condition and receiving it
were slightly less than half of the total needing
treatment (64.8 per 1,000); among females, the esti-
mated 41.1 per 1,000 under care were slightly more
than half of the total in need of such treatment (75.7
per 1,000). The principal eye conditions for which
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medical treatment was being given were esotropia or
exotropia (6.3 per 1,000), cataracts (3.9 per 1,000),
glaucoma (2.0 per 1,000), retinal vessel changes (1.8
per 1,000), conjunctivitis (1.4 per 1,000), and pterygi-
um (1.2 per 1,000).

Of the total population ages 1-74 years in need of
and/or receiving medical treatment for these principal
types of eye pathology, those most likely to be
receiving medical care were persons with detached
retina (84 percent), esotropia or exotropia (69 percent),
retinal vessel changes (53 percent), substantial refrac-
tive errors (50 percent), corneal opacities (47 percent),
cataracts (46 percent), and pterygium (43 percent). In
contrast, only about one-third or fewer persons with
glaucoma (36 percent), conjunctivitis (35 percent),
benign or malignant neoplasms (29 percent), and
blepharitis (11 percent) were under care.

Intraocular pressure

National estimates for the distribution of intraocu-
lar pressure levels among adults from tonometry
measurements obtained in NHANES are shown in
table 7. Although elevated intraocular pressure is one
characteristic of glaucoma, the ability of the healthy
eye to tolerate indefinitely elevated pressure of 20 mm
Hg as measured by Schiotz tonometry (the equivalent
of approximately 19 mm Hg on the applanation
readings obtained in this study) without damage to the
optic nerve is recognized.!! Persons with previously
diagnosed glaucoma who are under treatment would
be expected to have intraocular pressures maintained
at normal levels through medication. The relationship
of the diagnoses of glaucoma and the intraocular
pressure levels has not been included in this report.

Among U.S. adults 20-74 years of age, the mean
intraocular pressure (determined from the average of
the three applanation tonometry measurements) was
14.8 mm Hg. Mean levels were observed to increase
negligibly with successive age groups from 14.2 mm
Hg at ages 20-24 years to 15.8 mm Hg at 65-74 years
and were generally similar among men and women
(14.7 and 14.8 mm Hg, respectively).

Nearly one-half (46 percent) of the population ages
20-74 years had intraocular pressures of 15 mm Hg or
greater; the proportion increased with successive age
groups from 35 percent among the youngest adults
tested, ages 20-24 years, to 59 percent among those
65-74 years. At ages 20-24 years, the proportion with
this degree of pressure elevation was observed to be
slightly higher among men (38 percent) than women
(32 percent); at 65-74 years of age, the reverse was
found (55 percent of men compared with 62 percent of
women had this degree of elevation).

Elevated intraocular pressure of 20 mm Hg or
more was found among 5 percent of adults 20-74 years
of age. This proportion increased substantially with
successive age groups from 2 percent among young
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adults ages 20-24 years to 10 percent among those
ages 65-74 years. The increase in this degree of
pressure elevation with age groups was observed to be
similar for men and women.

The total eye problem

In summary, an estimated 381.1 per 1,000 of the
U.S. population ages 1-74 years in 1971-72 had one or
more types of eye pathology as identified in this
NHANES examination. Nearly one-fifth (18.5 per-
cent) of these, or an estimated 13.6 million persons,
with eye pathology were either receiving or in need of
treatment for the condition (table A). Nearly one-half
of this group—48.5 percent (an estimated 6.6 million
persons)—were not receiving but needed such treat-
ment.

Nearly one-fifth (19.1 percent) of those with eye
pathology, or an estimated 14.0 million persons, had
an eye condition causing decrease in visual acuity.

Defective acuity of no better than 20/50 in one or
both eyes with usual correction (with corrective lenses
if worn, otherwise without), as determined in the
NHANES, was found among an estimated 61.5 per
1,000 population ages 474 years. (This corresponds to
the rate of 59.2 per 1,000 ages 1-74 years shown in
table B, assuming no defective acuity among those
whose vision was not tested—those 1-4 years of age).
Nearly three-fourths (74.3 percent) of persons 1-74
years with usual visual acuity 20/50 or worse (or about
8.5 million) also had some eye pathology. Nearly half
of them (47.8 percent), or 5.4 million persons 1-74
years, had some eye pathology causing decrease in
vision.

More than three-fifths (61.1 percent) or an estimat-
ed 8.6 million persons 1-74 years of age with eye
pathology causing vision decrease still had acuity
better than 20/50 with their usual correction.

Race

Vision decrease

The prevalence of eye pathology causing decrease
in visual acuity was slightly, but not significantly
greater among the black than the white population
ages 1-74 years; the estimated rates were 78.7 and 72.1
per 1,000 population, respectively. However, when the
rates were standardized to remove the effect of
differences in the age distributions of the two popula-
tions, the rate for eye pathology causing vision
decrease was significantly greater among black persons
(95.0 per 1,000) than among white persons (70.6 per
1,000) (table 8). These racial differences were observed
among males and females.

Across age, these rates were observed to be
somewhat higher for black than white males from ages
12-74 years. Among females, the pattern of racial



Table A. Prevalence rates and prevalence of eye pathology, eye pathology causing vision decrease, and defective usual visual acuity
(20/50 or worse) among persons 1-74 years of age, by sex: United States, 1971-72

Type of eye condition

Eye pathology, one or more types.
Eye pathology needing or receiving treatment

Treatment needed (not under care)

Under care

Eye pathology causing vision decrease

Usual visual acuity 20/50 or worse

No eye pathology, usual acuity 20/50 or worse

Eye pathology, usual acuity 20/50 or worse

Eye pathology causing vision decrease, usual acuity 20/50 or worse

Eye pathology causing vision decrease but usual visual acuity still better than

20/50

Eye pathology, one or more types

Eye pathology needing or receiving treatment
Treatment needed (not under care)

Under care

Eye pathology causing vision decrease

Usual visual acuity 20/50 or worse

No eye pathology, usual acuity 20/50 or worse

Eye pathology, usual acuity 20/50 or worse

Eye pathology causing vision decrease, usual acuity 20/50 or worse

Total Males Females
Rate per 1,000 population
381.1 388.6 374.2
70.5 64.8 75.7
34.2 33.8 34.6
36.3 31.0 41.1
72.7 65.7 79.2
59.2 55.5 62.8
15.2 5.7 22.0
44.0 49.9 40.8
....................... 28.3 27.2 29.3
444 38.5 49.9
Population estimates in thousands

73,448 36,331 37,117
13,587 6,068 7,519
6,591 3,160 3,431
6,996 2,908 4,088
14,011 6,148 7,863
11,409 5,148 6,225
2,929 586 2,343
8,480 4,532 3,948
....................... 5,464 2,542 2,912
8,557 3,606 4,991

Eye pathology causing vision decrease but usual visual acuity still better than

20/50

differences in these eye conditions causing vision
decrease was less consistent—the rates among white
females was the higher in age groups 1-11, 18-24, and
45-64 years.

Black males were observed to be more likely to
have eye pathology causing vision decrease than black
females (age-adjusted rates of 102.8 and 88.4 per 1,000,
respectively); the reverse was observed in the white
population, among whom the age-adjusted prevalence
rate was 62.5 per 1,000 white males, compared with
78.2 for white females.

Among the white population, the prevalence of eye
pathology causing vision decrease was substantially
lower for younger females than males from 1-34 years
of age; among black persons the pattern of sex
differences with age in such pathology was less
consistent and probably reflected no more than sam-
pling variability.

Treatment needs

The need for treatment of eye pathology in the
total population ages 1-74 years was significantly
greater among black than white persons (age—adjusted
rates of 59.4 and 31.6 per 1,000, respectively) (table 9).
Among males and females, the relative extent of need
for such care was significantly greater among black
than white persons ages 1-74 (age—adjusted rates of
53.3 compared with 32.1 per 1,000 males and 64.9
compared with 31.2 per 1,000 females).

White males were observed to be about as likely as
white females and black females as more likely than
black males to have eye conditions needing medical

care. Among adults 18-74 years, the need for eye
treatment was significantly greater for black men and
women than it was for their white counterparts (71.3
and 78.7 per 1,000 black men and women, compared
with 36.6 and 36.3 per 1,000 white men and women).

Among the population with eye pathology, the
proportion needing treatment was observed to be
greater for black than white persons, for males and
females (8 percent among white males and females, 11
percent for black males and 16 percent for black
females).

Under care

The proportion of the population with eye patholo-
gy being treated was observed to be greater among the
white than the black population ages 1-74 years (age-
adjusted rates of 38.0 per 1,000 white persons and 25.0
per 1,000 black persons)(table 10).

When considered in relation to all of those needing
treatment for eye pathology, whether or not they are
now receiving it, over half the white population ages
1-74 years in need of such care were receiving it (55
percent for both sexes, 50 percent for males and 58
percent for females), compared with only slightly more
than one-fourth among the black population (28
percent for both sexes, 26 percent for males and 29
percent for females).

Among adults 18-74 years of age, nearly 79
percent of the group of white women needing eye
treatment were receiving it, compared with 51 percent
of white men, 32 percent of black women, and 28
percent of black men.
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Geographic region
Vision decrease

Eye pathology causing decrease in vision was most
prevalent in the South and least prevalent in the West
among the total population ages 1-74 years, and
among adults 18-74 years, males and females; the
differences were large enough to be statistically sig-
nificant. Age-adjusted rates ranged from 89.6 per 1,000
in the South to 53.9 per 1,000 in the West for the
population ages 1-74 years; those in the Northeast and
Midwest were similar (72.1 and 73.9 per 1,000,
respectively)(table 8).

Treatment needs

The age-adjusted proportion of the population 1-
74 years of age in need of treatment for one or more
eye conditions ranged from 40.4 per 1,000 in the West
to 29.9 per 1,000 in the Northeast, differences too
small to reflect no more than sampling variability.
Among adults, the range was from 54.6 per 1,000 in
the West to 31.6 per 1,000 in the Midwest (table 9).

Among males, the regional distribution of need for
treatment was generally similar to that shown for the
total population ages 1-74 years. The age-adjusted
rates ranged from 47.2 per 1,000 in the West to 25.0
per 1,000 in the Northeast; the differences between
these extremes were large enough to be statistically
significant.

Among females, the proportion of the population
in need of treatment for an eye condition showed
essentially no regional variation. The age-adjusted
rates for the ages 1-74 years ranged from 34.7 per
1,000 in the West to 33.5 per 1,000 in the Northeast;
among women 18-74 years, the range was from 44.7
per 1,000 in the West to 32.2 in the Midwest.

Under care

The age-adjusted proportion of the population
under care for an eye condition ranged from 41.2 per
1,000 in the South to 33.8 in the West, differences
small enough to reflect no more than sampling
variability (table 10). Among males, these rates were
observed to be slightly higher in the Midwest and
lower in the West and Northeast than the South; the
proportion of the female population receiving treat-
ment for an eye condition was highest in the South and
lowest in the Midwest.

For the total population with eye pathology who
needed or were receiving treatment for it, the propor-
tion under care ranged from 56 percent in the South to
46 percent in the West. Females in the West and, to a
more limited extent, those in the South, were more
likely than males to be receiving such care (53 percent
compared with 38 percent in the West, 59 percent
compared with 52 percent in the South); in the
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Northeast and Midwest, males were about as likely as
females to be under care (53 and 54 percent, and 50
and 59 percent, respectively).

Population density

Vision decrease

Eye pathology causing decrease in vision was
observed to be more prevalent among urban than rural
residents. The respective rates were 75.4 and 67.6 per
1,000 population ages 1-74 years (table 8). Urban rates
appeared higher for males and females ages 1-74 years
and adults 18-74 years.

Such eye pathology was most prevalent among
persons living in the smaller nonurbanized communi-
ties of 25,000 or more and the least prevalent among
persons in the largest urban communities of 3 million
or more. The difference between these respective age-
adjusted rates of 132.4 and 53.4 per 1,000 was large
enough to be stat