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LITERACYAMONG YOUTHS 12-17 YEARS
Dorothee K. Vogt, Ph.D., Division of Health Examination Stdstics

INTRODUCTION

This report presents information on the
extent of illiteracy among American youths as
assessed by a test specially constructed for this
purpose and administered as part of the Health
Examination Survey during 1966-70. The decision
to include such a test in this particular program
of the series of surveys was made because a
relationship has long been recognized between
certain states of ill health and illiteracy; it was
therefore considered desirable to obtain a mea-
sure of the prevalence of illiteracy in the popula-
tion along with relevant medical data. This first
report contains the findings on illiteracy rates by
sex, age, and certain socioeconomic and demo-
graphic variables only. Discussion of the findings
in relation to health data will be published in
subsequent reports.

A number of attempts have been made in the
last few years to define and assess the prevalence
of illiteracy in the United States. &10 The ap-
proaches to the problem vary widely}z Sometimes
estimated rates of illiteracy are based on house-
hold interviews where one household member
provides information on the reading or writing
ability of other members !1 In other cases literacy
data are related to the ability of a person to per-
form specific functions, for example, completing
application forms. 10 The purpose and unique
function of the Health Examination Survey, how-
ever, was to use direct examination and therefore
a test was developed which could be administered
to each sample person. This “Brief Test of
Literacy” was specially’constructed and pretested
for the survey by Thomas .F. DonIon and W. Miles
McPeek of the Educational Testing Service,
Princeton, New Jersey.~ It adopted a definition of

literacy which is commonly used in this country,
namely, “literacy is that level of achievement
which is attained by the average child in the United
States at the beginning of the fourth grade.”1 The
items of the test were developed on the basis of
this definition and the test was validated on a group
of fourth graders. The estimates of illiteracy
presented in this report are based on the same
definition.

A detailed description of the Brief Test of
Literacy and of its development has been pub-
lished. The test consists of two separate parts,
one focusing on reading ability only and a second
one on writing. The correlation between scores on
the two parts is of course not perfect; this is a
reflection of both the nature of the tests and
scoring procedures as well as the different
mental activities on which they are based. The
test developers concluded that the best single
indicator of a person’s literacy is given by the
results of the reading test only. Their recom-
mendation has been accepted for the purposes of
this report, i.e., if a person passed the reading
requirement but did not pass the written part,
he was classified as “literate,” whereas if he
failed in reading but passed in writing only, he
was termed “illiterate.” A breakdown of the
sample into those who passed or failed one or
both tests is given in appendix II.

Source of the Data

The Health Examination Survey is one of the
major programs of the National Center for
Health Statistics which was authorized under the
National Health Survey Act of 1956 by the 84th
Congress to be a continuing Public Health Service
activity to determine the ‘health status of the
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populations, 4 The
carried out through

National Health Survey is
three different survey pro-

grams. One of these is the Health Interview
Survey, which is concerned primarily with the
impact of illness and disability upon people’s
lives and actions and the differentials observable
in various population groups. It collects informa-
tion from samples of people by household inter-
views. A second program, that of the Division
of Health Resources Statistics, obtains health
data as well as health resource and utilization
information through surveys of hospitals, nurs-
ing homes, other resident institutions, and the
entire range of personnel in health occupations,
The third major program is the Health Exam-
ination Survey. Literacy test results presented in
this report were obtained from the Health Ex-
amination Survey of youths completed in 1970.

Data are collected in the Health Examination
Survey by direct physical examinations, tests,
and measurements performed on selected samples
representing specific segments of the U.S.
population. This approach provides the best way
to obtain actual diagnostic data on the prevalence
of certain medically defined illnesses. It is the
only way to secure information on unrecognized
and undiagnosed conditions and on a variety of
physical, physiological, and psychological mea-
sures within the population. It also provides
demographic and socioeconomic data on the
sample population under study.

The Health Examination Survey consists of
a series of separate programs referred to as
“cycles.” Each cycle is limited to some specific
segment of the population and to selected aspects
of the health of that population. In the first cycle,
data were obtained on the prevalence of certain
chronic diseases and on the distribution of
various measurements and other characteristics
in a defined adult population.~

The second program, or cycle, involved the
selection and examination of a probability sample
of the Nation’s noninstitutionalized children 6-11
years of age. The examination focused primarily
on health factors relating to growth and develop-
ment, but it also included a psychological test
battery and screening for certain diseases and
abnormality ies. A description of the survey plan,
sample design, examination content, and operation
of the children’s survey is contained in other

reports.1~s In the third cycle,G of which this
report is a part, the sampling frame was the same
as that used for Cycle II, since this procedure
yielded some data on individuals who were
examined in both cycles. The target group this
time comprised all noninstitutionalized American
youths 12-17 years of age, and a probability
sample of 7,514 individuals was selected to
represent the target population of approximately
22,692,000 youths. Of the sample youths 6,768
were actually examined, a response rate of
90.1 percent. A breakdown of the population
sample used in this report into age-sex-race
groups is given in appendix I, table I. Survey
operations were begun in March 1966 and lasted
through March 1970. Each sample person was
given a 3-hour examination in the mobile clinic
constructed for the survey. It included an ex-
amination by a physician and a dentist, tests
administered by a psychologist, and a variety of
tests, procedures, and measurements performed
by technicians.

The Psychological Test Battery

With the exception of the Literacy Test the
psychological test battery employed in the survey
of youths was the same as in cycle II. This battery
is directed towards the assessment of the mental
aspects of development and growth. It included the
arithmetic computation and reading subtests of the
Wide Range Achievement Test to obtain estimates
of school achievement in these basic skills. Two
subtests of the Wechsler Intelligence Scale for
Children were given to yield an approximate
measure of the youth’s level of intellectual
development. The Thematic Apperception Test
was chosen for its potential of personality-
emotionality measurement, and a modified version
of the Goodenough-Harris Drawing Test was
administered for additional information on in-
tellectual maturity. As the last one of the 70-
minute long series, the Brief Test of Literacy was
administered. This test is unique to Cycle III; it
really was not applicable to the children 6-11 years
old and had not been developed at the time of
Cycle I. The reading part of the test, on which the
findings in this report are based, consists of
seven short passages of 40-50 words each followed
by three separate multiple choice questions. These



questions simply reflected a youth’s reading
comprehension. An example is given in appendix I.
The scoring of the questions was done concurrently
by the examiner; if the cut-off score, which had
been predetermined in the pilot study, was
exceeded, the remainder of the test was not given.
The cut-off score, using a correction for guess-
ing, was set at 10.5 score points. Thus if in the
course of the examination, four passages were
correctly answered, this was considered to be
sufficient evidence of literacy.

Field Administration

The testing was done during a single visit to
the mobile examination center which was designed
and set up specially for use in the survey.
Prior to the examination, questionnaires were
filled out by the youth, his parents, and his school;
these provided socioeconomic data, medical and
behavioral histories, and certain attitudes. The
examination room was well-lighted and tern -
perature-controlled as well as sound-controlled.
Two psychologists with at least masters’ degrees,
previous testing experience, and special prepara-
tion for this particular task administered the tests.
The fact that the literacy test was the last one of
the battery introduced a problem. In some cases
examination time had actually run out and it had
to be left to the psychologist’s judgment to decide
whether the examinee was indeed literate or not.
Such judgments were rendered for about 200
youths, less than 3 percent of the total sample.
A detailed breakdown of the results as coded is
contained in appendix II. During the course of the
survey, a total of 12 psychologists participated
in the administration of the battery.

Quality Control

For the entire psychological test battery,
uniformity of testing techniques and conformity
with instructions as well as of recording and
scoring was maintained at a high level throughout
the cycle. Prior to field testing, examiners were
thoroughly trained by the Psychological Advisor
to the Health Examination Survey in the special
standard procedures used in the survey. They
were required to memorize the testing instruc-
tions. A thorough review of testing practices was

also given by the Psychological Advisor during
retraining and practice sessions which immedi-
ately preceded the start of examination at each
stand and on other occasions during the cycle as
needed.

The two field psychologists at each examina-
tion location exchanged all test forms daily and
checked each other’s tests for any apparent errors
in administration or mistakes in recording.

An entire testing session was taped by each
of the field psychologists one day during each
week of testing. The transcription of the taped
session was reviewed by headquarters staff-the
Supervising Field Psychologist of the Psycholog-
ical Advisor—who noted errors, commented on
testing procedures as required, and then returned
the tapes with comments to the examiners for
study.

All test forms were immediately checked
when they arrived at headquarters following the
completion of the total round of examinations at
any given location.

FINDINGS

Results of the Brief Test of Literacy adminis-
tered to a national probability sample of youths in
the Health Examination Survey of 1966-70 indicate
that 4.8 percent of the approximately 23 million
noninstitutionalized youths 12-17 years old in the
United States are illiterate, i.e., they cannot
read at the beginning fourth grade level (table 1).
Thus an estimated 1 million teenagers are classi-
fied as illiterate under this definition. Distinct
differences in rates of illiteracy were found among
differing social and economic groups of the popula-
tion. These differences are discussed below. As
in all sample surveys, the estimates obtained are
subject to sampling error. The standard errors
associated with the rates are given in each of the
detailed tables. Sample frequencies for selected
variables are given in appendix II.

Sex

The most consistent differences in the liter-
acy rates were found between male and female
youths. Table 1 shows the rates of illiteracy by
age, race, and sex. The difference between the
total rates of 6.7 percent for males and 2.8
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Figure 1. Illiteracy rates for white youths by age and sex,
United States, 1966-70.

percent for females is statistically significant,
as are the differences for white males (4.7
percent) as compared to white females (1.7
percent) and Negro males (20.5 percent) as
compared to Negro females (9.6 percent). If one
examines the differences between rates for males
and females, they have the same sign at every
age level both for white and Negro youths (table
1 and figures 1 and 2). Among white youths there

L——————
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AGE IN YEARS

appears to be a leveling off with age, the differ-
ences between males and females tend to become
smaller. This trend is not maintained for Negro
youths particularly in the 17-year-old group.
It is not possible to say whether this is due to
sampling error or whether some response bias
exists in that particular age group, The nature
of the test might have caused older teenagers
not to take it seriously enough.

Race

The racial groups in the survey consisted
of white, Negro, and “all other” youths. The
“all other” group comprised American Indians,
Chinese, Japanese, and races other than white
or Negro and constituted less than 1 percent
of the total sample. No sample youths in that
category were found to be illiter&e and thus
no valid separate estimates of illiteracy for
that racial group can be given. me illiteracy
rate for Negro youths (15.0 percent) was several
times larger than that for white youths (3.2
percent), (table 1 and figure 3).

Age

The survey was designed to have roughly
equal numbers of youths in the age groups from
12 to 17 years (appendix table I). Age was
defined as age at last birthday. Table 1 shows
the rates by age, race, and sex and it appears

25 r
E!al‘a”mFemale

White Negro

Figure 2. Illiteracy rates for Negro youths by age and sex,
United States, 1966-70. Figure 3. I I literacy rates by sex and race, United States, 1966-70.
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that the rates varied with age, although the test
had been constructed to be well below the level
of normal 12-year- olds. No single age group
shows a significantly higher rate than all others,
but there exists a linear trend when the four
sex- race groups are considered jointly. However,
the fluctuations are large and the improvement
with age is by no means consistent, particularly
if one looks at the estimates for sex-race
groups separately (figures 1 and 2). Because of
the inconsistencies and because the trend is only
slight, in all further analyses except for grade
placement, the age groups have been pooled.

Grade Placement

If 6 years of age is considered as the school
starting age, 12-year-olds would be in seventh
grade. There are of course variations, but a
normally developing child is not usually more
than a year above or below that grade at age
12, Thus the bulk of the 6,768 examinees were
in grades 6 to 12, and 655 were not in these
grades. The estimated rates of illiteracy are
given in table 2, and the unweighed sample
frequencies are shown in appendix 11.

The modal age for seventh graders is 12,
for eighth graders 13, and so ‘on. As expected
(table 2), the rates of illiteracy for those in or
below the modal age groups are small compared
to those for youths above modal age. Among those
who graduated from high school and went beyond,
no illiterates were found. There were also 147
dropouts and 68 youths in special placement for
whom the illiteracy rates were high as were the
rates for those youths who were below fifth grade,
more than 2 years below their “normal” place-
ment.

Parental Education

Among the variables which are generally
regarded as good predictors of a child’s achieve-
ment, parental education ranks high. The survey
data also showed a relatively high correlation
between test scores on the psychological battery
(e.g., the two subtests from the Wechsler Intel-
ligence Scale for Children and two from the Wide
Range Achievement Test) and parental education.
Rates of illiteracy among youths according to

level of education of first-listed parent are given
in table 3. The term “first-listed parent” refers
to the head of household+ sually the father but
if not, the adult legally responsible for the youth.
The educational groups were combined into broad
categories to provide more reliable estimates of
illiteracy rates. Sample frequencies on which
these rates are based are shown in appendix table
II. Estimates are given wherever possible, al-
though in some cases the associated standard
errors are very large and the rates have to be
interpreted with caution.

In general, higher levels of illiteracy were
associated with a lower level of parental education
(table 3). This was true for white and Negro youths
and for males and females. The rate of illiteracy
for those youths whose parents had no formal
education, 27.4 percent, is much higher than for
those with at least elementary school training,
8.9 percent, and the rate improves more in the
other groups (figure 4). It must be borne in mind,
of course, that “number of years in school” is
not a very good means of comparison between
ethnic groups whose total school environment has
been radically different and that racial differences
persist within educational levels,

60
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Figure 4. Illiteracy rates by parental education and race, United
States, 1966-70.
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Family Income

Illiteracy was found to be related to income
in the present study. The income groups were
based on what was reported as “total combined
family income for the preceding 12 months.”
The rate of illiteracy for each income group is
presented in table 4. A downward trend of illi-
teracy with increasing income is evident for both
white and Negro youths. The rate of illiteracy
declined from 14 percent in the lowest’ income
group (less than $3,000) to 0.3 percent in the
highest ($15,000 or more). Small sample sizes
for Negro youths in the higher income groups do
not present reliable estimates of illiteracy rates
for those groups. The sample frequencies are
given in table 11. Some relation exists of course
between family income and parental education,
but the observed correlation in the survey data
was only around 0.5 percent. Although parental
education is often thought of as the more stable
indicator of school achievement (income being
more subject to fluctuation), the literacy rates
seemed to depend at least as strongly on income
levels [see the section on the AID (Automatic In.
teraction Detector) stepwise regression proce-
dure in appendix II].

Geographic Region

The United States was stratified into four
broad geographic regions with approximately
equal populations. These regions are defined in
appendix III. Table 5 compares illiteracy rates
among these regions. It appears that youths
living in the South Region have a higher prevalence
of illiteracy than youths in other regions (figures
5 and 6). For both races combined the difference
between the rate for the South (9.9 percent) and
any of the other regions is statistically sig-
nificant. This is also true for males only (13.6
percent) and for females only (5.9 percent). When
the racial groups are examined separately the
rates for the South are significantly higher than
for the Northeast and Midwest Regions, but be-
cause of larger standard errors the differences
between the South and West are not statistically
significant.

Type of Community

Some effect on literacy could perhaps be
attributed to the differences between urban and

‘“r

Northeast Midwast South WIN

GEOGRAPHIC REGION

Figure 5. Illiteracy rates for white youths by geographic region,
United States, 1966-70.

rural environments. Illiteracy rates for urban and
rural places are given in table 6 and figure 7. The
combined rate for urban (4. 3 percent) was not
significantly different from the rural rate (5.6
percent). Looking at the four sex-race groups
separately, all the differences point in the same
direction though most are not statistically signif-
icant—the incidence of illiteracy being lower

GEOGRAPHIC REGION

Figure 6. Illiteracy rates for Negro youths by geographic region,
United States, 1966-70.
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Fiaure 7. Illiteracy rates for urban and rural communities bv
ra;e, United States, 1966-70.

than the national average for each group in the
urban areas and higher for each group in the
rural ones. For Negro males the difference was
significant, however, in spite of the veky large
error estimates, The towns (urbanized or non-
urbanized) canbe further broken down by size of
city or community as in table 7, butthis classifi-
cation does not show any obvious trends.

Rate of Population Change

The rate of population change reflects the
changes in PSU’s between 1950 and 1960. This
variable was incorporated into the sample design
because of its value as a gross economic indic?tor,
e.g., “above average gain” usually includes new
suburban or industrial areas whereas “loss” or
“below average gain” is associated with depressed
areas, and consequent implications for .health
data, The rates of illiteracy distributed by the
rate of @pulation change are given in table 8
and figure 8. Comparing the four sex-race groups
in the extreme categories with their national
means does not show statistically significant
differences. But again these differences are all in
the same direction-slightly higher rates of il-
literacy prevail in the category marked “loss”
and lower ones in the “above average gain”
category.

35 —
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20 —
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5 —
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W whit,,..,,,
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Averag?gain Aboveavera~
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RATE OF POPULATION CHANGE

Figure 8. Illiteracy rates by rate of population change and race,
United States, 1966-70.

Number of Persons Aged 20 or Younger

in Household

As table 9 shows, a difference- exists in the *
literacy rate between large and small families.
Overall a trend can be observed of higher
illiteracy rates for larger families although
fluctuations exist. When there are six or more
youths 20 years of age or younger in a household,
the illiteracy rate is significantly higher than that
for youths in smaller families. This applies both
to males and females but only when the totals for
both races’ are used. When rates are considered
for the separate racial groups, differences are
still discernible, but the standard errors are too
large to conclude that the differences are sta-
tistically significant.

MULTIVARIATE ANALYSIS
OF THE LITERACY DATA

In an attempt to study literacy as a function
of the socioeconomic variables recorded simul-
taneously in
used. Most

the survey, another approach was
classical methods of multivariate

7
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analysis cannot be applied in the analysis of data
such as these since the socioeconomic and demo-
graphic variables used in the classifications are
in general not quantitative. The Survey Research
Center of the University of Michigan Institute for
Social Research developed a method for analysis
of data which are classified into qualitative cate-
gories, the AID (Automatic Interaction Detector)
method. The computer program associated with
the procedure was modified to take into account
the additional complications inherent in the com-
plex sample design used for the Health Ex-
amination Survey. Thus it was possible to find out
whether much of the illiteracy disclosed in the
sample can be directly attributed to a number of
socioeconomic factors. The details of this step-
wise regression analysis are given in appendix
II.

The main conclusions that can be derived are
seen in figure 9. They can be summarized as
follows: A primary dichotomy was found to exist
between income groups, the prevalence of il-
literacy being much higher (11.7 percent) at
lower income levels than at higher ones (2.4
percent). In the high income group race appeared
to contribute more to the variation, while sex
accounted for more of the variation in the low
income group. Further dichotomizations were
seen for white male youths on the basis of
parental education and for Negro maIe youths on
the basis of type of residence. However the
“explained” variance in terms of these socio-
economic groups constituted only a small fraction
of the total since the variation within any one
group was large.

CONSISTENCY OF
THE LITERACY TEST RESULTS

t
An estimate of the validity of the literacy test

results can be obtained by comparing them with
results of other tests in the psychological battery.
Analysis indicated that the test most closely
associated with literacy was the reading test of the
Wide Range Achievement Test (WRAT). Since the
literacy test was aimed at the “beginning fourth
graders,” i.e., should have been passed by the
beginning fourth graders, one would expect those
who passed this test also to attain at least the
fourth grade score on the WRAT reading test.

Using the WRAT norm of about 27 raw score
points for beginning fourth graders and calling
a higher score a “pass” and the rest “fail,” the
failure rate for this test (about 8 percent) would
be higher than the illiteracy rate obtained by the
Brief Test of Literacy. However, from the
experiences in Cycle II and Cycle III, the WRAT
scores obtained in the surveys are somewhat lower
than those reported in the original standardization
sample. Therefore a score of 25 points rather than
27 might correspond better to the achievement of
the average beginning fourth grader. Using this
score and again separating the total sample into
“pass” and 1‘fail” would result in a failure rate

of 5.5 percent, which might lead to the conclusion
that the illiteracy rates obtained by the survey
are not inconsistent with other data obtained.
Nevertheless, further study of the validity of the
test is still needed. For this reason and also
because any quantitative estimate of literacy and
illiteracy generally depends on the definition and
measurement used, the results of this report must
be interpreted with caution. The findings with
respect to socioeconomic and demographic vari-
ables may be more stable since similar associa-
tions have been established with other types of
measurement, e.g., the National Assessments

COMPARISON WITH
OTHER LITERACY STUDIES

Since the inception of the survey, a major
program on testing the reading ability of the
Nation was carried out by the National Assess-
ment of Educational Progresses The orientation
of this project, however, differed subsumtially

from that of the Health Examination Survey
(HES) test on literacy. Its scope was much
larger both in content and in the number of
individuals chosen for the sample. The tests
given by National Assessment could be thought
of as structured according to a taxonomy such
as Bloom’s 9 and included cognitive levels of
application and evaluation as well as simple
knowledge and comprehension. Thus one can
only select a fraction of this project as a basis
for comparison with the HES results, which are
based solely on comprehension. In terms of the
Assessment project, the focus of the HES data
is on meaning and comprehension. However,

9



when results of the two studies are compared,
good agreement exists in several of the findings:

Female youths have a lower rate of illiteracy
than male youths

The South Region shows greater illiteracy
than other regions

White youths have lower rates of illiteracy
than Negro youths

The rate of literacy improves continuously
with increased parental education

As far as size and type of community are
concerned, the categories in the two surveys
cannot actually be compared, In the HES records
the size of an urban community was given but no
distinction was made between “inner city” and
“suburb.” These represent the extreme groups
in the National Assessment data, but if they were
combined it would seem that the resulting esti-
mate would agree with the one from the HES sur-
vey indicating that literacy rates of rural youths
are lower than for their urban counterparts.

Other studies of illiteracy have been under-
taken in the past few years, but again their
focus is too different to warrant any direct
comparison, for example, the &udies by Louis
Harris and Associates10 define literacy in terms
of “survival thresholds.” Persons who have low
survival thresholds are those who would not
survive in a paperwork society. The tests which
were developed for this purpose were facsimiles
of simplified ,application forms and instructions.
Although the age groups tested in the Harris
survey did not coincide with the HES target
population, the results exhibited similar trends
as far as sex, race, location, and socioeconomic
factors are concerned.

The U.S. Bureau of the Census also publishes
some estimates of illiteracy in the United States.
However, the latest report of their estimates
(November 1969) assumed that “everyone who had
completed 6 or mQre years of school was liter-
ate. f~11 TMIS their data cannot be used for direct

comparison, Indeed the findings of the HES
survey indicate that such definition of literacy
might lead to serious underestimates of the
number of people in the Nation who cannot be
classified as “literate.”

1Engfish, H, B., and English, A. C.: A Comprehensive Dic-

tionary of Psychological and Psychoanalytical Terms. New
York, David McKay Co., 1958.

2National Center for Health Statistics: Development of

the Brief Test of Literacy. Vital and Health Statistics. PHS Pub.
No. 1000-Series 2-No. 27. Public Health Service. Washington.
U.S. Government Printing Office, Mar. 1968.

3National Center for Health Statistics: Cycle I of the
Health Examination Survey, sample and response, United
States, 1960-62. Vital and Health Statistics. PHS Pub. No.
1000-Series 11-No, 1. Public Health Service. Washington. U.S.
Government Printing Office, Apr. 1964.

4National Center for Health Statistics: Plan, operation,
and response results of a program of children’s examinations.
Vital and Heakh Statistics. PHS Pub, No. 1000-Series l-No. 5.
public Health Service. Washington. U.S. Government Printing
0f6ce, Oct. }967.

5Nationd Center for Health Statistics: Sample designmd
estimation procedures for a National Health Examination Sur-
vey of children. Vital and Health Statistics. PHS Pub. No.
1000-Series 2-No. 43. Public Health Service. Washington. U.S.
Government Printing Office, Aug. 1971.

6NationsJ Center for Health Statistics: Plan and operation

of a Health Examination Survey of U.S. youths 12-17 years of
age. Vital and Heakh Statistics, PHS Pub. No. 1000-Series
l-No. 8. Public Health Service. Washington. U.S, Government
Printing Office, Sept. 1969.

7Gu~ford, J, p,: Fundamental Statistics it? psychology,

4th edition. McGraw-Hill, Education Book Co. 1965, p. 382.

~National Assessment of Educational progress:

Reading– Summary Report, 02-R-00. May 1972,

9Bloom, B. s,, cd.: Taxonomy of Educational Objectives.

New York. David McKay Co., 1956.

10National Reading Council: Survival Literacy Studies,
conducted by Louis Harris and Associates, 1970-71.

11U.S, Bureau of the Census: U.S. Census of population,

1970, General Population Characteristics, United States Sum-

mary. Series P-20, No, 217. Washington. U.S. Government
Printing Office, Mar. 1971.

‘2Harman, D,: Illiteracy, an Overview, HarvtrrdEducaticxlal
Rcwiew. 40(2): 226-243. Cambridge, Mass., May 1970.
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Table 1. Estimated illiteracy rates and associated standard errors for youths by age,
race, and sex: United States, 1966-70

Race and sex

All races

sexes-------------------------

Rate per 100 youths

Both 4.8 4.4

6.2
2.6

3.5

6.9 6.2 3.8 2.7 4.4

6.7
2.8 ::;

4.9

6.6
3.2

19.3

Male -------- -------- -------- -------- -----
Female-----------------------------------

;.;
.

3.8

5.5
2.0

2.2

3.5
1.8

2.0

6.5
2.3

2.8

White

Both sexes-------------------------

Male-------------------------------------
Female-----------------------------------

3.2

4.7
1.7

5.8
1.6

21.7

3.4
0.9

14.5

20.5
8.9

5.2
1.7

11.0

13.3
8.6

3.0
1.0

7.0

:::

0.53

?:;

14.8

25.0
5.0

0.73

Negro

Both sexes-------------------------

Male-------------------------------------
Female-----------------------------------

15.0

20.5
9.6

27.2
11.2

27.7
16.0

All races Standard error

Both sexes------------------------- 0.40

0.57
0.39

0.71

1.11
0.77

0.85

0.84

1.36
0.81

0.76

0.56 0.64

Male-------------------------------------
Female-----------------------------------

0.92
0.51

0.64

0.78
1.06

0.60

0.72
0.62

0.44

1.33
0.68

0.65

White

Both sexes-------------------------

Male---------------------------.---------
Female-----------------------------------

0.38

0.58
0.29

1.16
0.95

2.42

1.47
0.31

4.30

5.52
5.33

1.00
0.49

1.47

2.52
1.90

0.90
0.84

3.43

4.14
4.70

0.53
0.58

2.82

3.61
2.83

1.09
0.76

4.32

7.52
3.07

Negro

Both sexes-------------------------

Male-------------.-----------------------
Female-----------------------------------

2.24

2.66
2.46

4.15
2.93
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Table 2. Estimated rates of illiteracy and associated standard errors for vouths bv age and zrade nlacement in school:

Age

Total----------

years -------------
years -------------
years -------------
years -------------
years-------------
years -------------

Tctal----------

years-------------
year6-------------
years-------------
years-------------
years-------------
years-------------

United States, 1966-70 -
. . -— .—–––..––––_..

II ! I
Grade placement

Total Drop- Special

None-
place-

~~urth Fifth Sixth Seventh Eighth Ninth 10th llth 12th B;gd
out ment

Rate per 100 youths

4==
6.9 *
6,2 *

*
H *
.7 *2411 ...

==!==
0.71 24,24
0.84 ---
0.56 ---
:.:: ---

0:73 :::
II

43.3

37.7
*
*
*
*

...

7.81

8.98
---
---
---
---
---

11.7

2;:;
*
*

...

...

1.99

1.85
4.76
---
---
---
---

5.9

:::
14.2
27.7

*
*

3.2

0.8

::;
22.5

*
*

2.4

*

0.:
4.7
3.:

Standard error

I
0.83 0.41

0.63 0.80
2.02 0.33
3.88 1.07
14.96 8.09

------
--- ---

0.s9

---

;.::

2:22
---

1.3

...
*

0.;

;:;

0.26

---
---

0.18
0.66
3.32

0.6

...
*
*

$:
1.5

0.7

...

...
*

0.:
0.7

I
0.20 0.37

------
--- ---
------

0.88 ---
0.11 0.58
0.68 0.45

. . .

. . .

. . .
*
*

---
---
---
---
---
---

20.5

...

...
*

21.;
20.0

3.40

---
---
---
---

4.63
4.19

74.8

81.2
*
*
*
*
*

5.33

10.59
----
---
---
---
---
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Table 3. Estimated illiteracy rates and associated standard errors for youths 12-17
years by education of first-listed parent, race, and sex: United States, 1966-70

Education of first-listedparent

No
formal
edu-

cation

Race and sex rotal Ele-
mentary High

school College ~n:~
school

All races Rate per 100 youths

Both sexes-------------------- 4.8

N

3.2

27.4

36.4
16.2

8.9

12.9
5.2

6.5

3.5 0.6 9.2

Male--------------------------------
Female------------------------------

4.9
1.9

2.3

0.8
0.4

0.6

11.5
7.1

6.3

!::

16.1

White

Both sexes--------------------

Male--------------------------------
Female------------------------------

21.9

4.7
1.7

15.0

33.4
8.6

3.4
1.1

12.0

0.7
0.4

1.8

Negro

Both sexes--------------------

Male--------------------------------
Female---=--------------------------

52.8

20.5
9.6

0.40

0.57
0.39

0.38

0.58
0.29

2.24

2.66
2.46

47.8
62.0

25.1
11.2

16.9
7.3

3.4

0.20

22.7
12.6

2.29

All races Standard error

Both sexes-------------------- 0.3711.18 0.97

1.44
0.81

3.72
2.87

.

2.34

3.31
3.81

5.53

1;.;:
.

Male--------------------------------
Female------------------------------

19.15
14.23

0.60
0.37

0.38

0.65
0.21

1.45

0.33
0.20

0.19

0.33
0.21

2.36

White

Both sexes--------------------

Male--------------------------------
Female------------------------------

12.19

23.87
12.75

0.76

1.23
0.65

Negro

21.37

30.11
35.65

3.35Both sexes --------------------

3.80
3.47

1.93
2.68

4.98
Female-------------------------------
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Table 4. Estimatedilliteracyrates and associatedstandarderrors for youths 12-17 years by fam-
ily income, race, and sex: United States, 1966-70

Race and sex

All races

Both sexes-----------

Male-----------------------
Female---------------------

White

Both sexes-----------

Male-----------------------
Female ---------------------

Negro

Both sexes-----------

~~i;---------------------
. . . . . . ..- . . . . . . . -----

All races

Both sexes-----------

~gi:---------------------
. . . . . . ---------------

White

Both sexes-----------

Male-----------------------
Female---------------------

Negro

Both sexes-----------

Male -----------------------
Female ---------------------

Family income
-— >...-.

Total
;::; &X):- $5,000- $7,000- $1o,ooo- :;5;:;: p;

$3,000 ‘ $6,999 $9,999 $14,999

Rate per 100 youths

4.8 14.3 9.3 4.8 1.9 0.9 0.3

6.7 19.9 14.1 6.1 2.9
2.8 9.4 4.4 3.5 0.8 ::; %:

3.2 9.8 7.4 3.5 1.9 0.8 0.4

4.7 14.1 11.5 4.8 2.8 0.4
1.7 6.3 3.3 2.3 0.7 ::; 0.3

15.0 22.1 14.9 12.6 3.1 4.7 *

20.5 29.0 22.2 14.7 3.9 11.4 *
9.6 15.3 7.5 10.6 2.1 *

Standard error

0.40

0.57
0.39

0.38

0..58
0,29

2.24

2.66
2.46

2.14

2.58
2.15

1.73

2.86
1.74

4.07

3.48
5.45

1.22

1.73
1.07

1.21

1.52
1.02

2.99

0.73 I 0.37 I 0.25

1.09 0.76 0.51
0.82 0.33 0.05

m0.80 0.36 0.19

1.29 0.80 0.39
0.66 0.34 0.06

1.79 I 2.14 I 2.92

2.62 2.85 6.36
. 4.07 2.12

0.19

0.26
0.31

0.20

0.26
0.31

*

*
*

6.6

9.5
3.1

5.0—-

;:?

16.6
—
25.7
8.6

2.00

2.83
1.62

1.84— .

2.58
1.60

7.67

11.76
5.62
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standard errors.for youths 12-17
United States, 1966-70

Table 5. Estimated illiteracy rates and associated
years by geographic region, race, and sex:

Race and sex

All races Rate per 100 youths

Both sexes-------------------------- 4.8

6.7
2.8

3.2

4.7
1.7

15.0

20.5
9.6

0.40

0.57
0.39

0.38

3.2

R

2.2

2.8
106

9.5

11.6
7*9

13,6
5.9

6,1
2.3

Male -------- ---------------- --------------
Female ------------------------------------

White

Both sexes-------------------------- 5.9 3.7

5.2
2.2

Male --------------------------------------
Female ------------------------------------

2.7
0.7

9.0

14.8
2.4

8.8
2.7

Negro

Both sexes-------------------------- 20.7

26.9
14.5

10.9

17.3
3.7

Male --------------------------------------
Female ------------------------------------

Standard errorAll races

Both sexes-------------------------- 0.73

1.15
0.33

0,62

0.44

0.87
0.43

0.43

1.351 1008

Male --------------------------------------
Female ----------------------:-------------

1.73
1.41

1.64
0.91

White

Both sexes-------+------------------ 0.78 1.11

Male --------------------------------------
Female ---------------------------.--------

0.58
0.29

2.24

0.96
0.34

2.03

0.75
0.40

2.02

1.24
0.44

1.55
1.01

Negro

-1-4.07 3.86

4.09 8.21
5.06 4.79

Male ------------------------------------:-
Female ------------------------------------

2.66
2.,46

2.86
1.72
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Table 6. Estimated illiteracy rates and associated standard errors for youths 12-17
years by’type of community, race, and sex: United States, 1966-70

Race and sex

,Allraces

Both sexes---------------------------------

Male - - - -- - -- - - - - - - - -- -- - - - -- - - --- - --- - - -- -- ---- - -
Female-------------------------------------------

White

Both sexes---------------------------------

Male---------------------------------------------
Female-------------------------------------------

Negro

Both sexes---------------------------------

Male---------------------------------------.-----
Female-------------------------------------------

All races

Both sexes---------------------------------

Male---------------------------------------------
Female-------------------------------------------

White

Both sexes---------------------------------

Male---------------------------------------------
Female-------------------------------------------

Negro

Both sexes---------------------------------

Male-----------------------------------.---------
Female-------------------------------------------

Total

I Type of community

I Urban I Rural

Rate per 100 youths

4.8

6.7
2.8

3.2

4.7
1.7

15.0

20.5
9.6

0.40

0.57
0.39

0.38

0,58
0.29

2.24

4.3

6.0
2.5

2.7

4.0
1.4

12.5

16.9
8.3

Standard error

0.34

0.63
0.21

0.40

0.68
0.24

1.26

5.6

4.0

5.7
2.3

23.8

32.7
14.5

0.83

0.89
1.04

0.69

0.86
0.67

7.96

6.80
10.69
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Table 7. Estimated illiteracyrates and associatedstandarderrors for youths 12-17 years by type
and size of place of residence,race, and sex: United States, 1966-70

II I

-kTotal 3
mil1ion
or more

Urbanized area

I

~
Nonurbanizedarea

I I I
Race and sex

Less
than

I

25;:00 1o,ooo- 2,500- ~ural

250,000 more 24,999 9,999
1-2.9 250,000-

million 999,999

All races Rate per 100 youths

Both sexes--- 4.8 4.3 2,1

3,2
l.O

1.1

5.1 6.7 2.9 6.6

10.7 5.5
2.8 0.5 ;::

3.2 3.0 4.4

5.6 ;.;
l.O ::; .

18.6 * 31.0

4.6

6.9
2.7

3.3

4.4
2.3

17.2

5.6

7.8
3.2

4.0

5.7
2.3

23.8

Male---------------
Female-------------

6.7
2.8

3.2

5,7
2.9

3.0

6.7
3.4

White

Both sexes---

Male---------------
Female-------------

2.9

4.0
2.0

8.5

4.9
0.9

4.7
1.7

15.0

Negro

17.2Both sexes---

Male---------------
Female-------------

20.5
9.6

12.1
5.5

18.2
16.3

24.9 I * 34.0
10.1 * 28.0

32.7
14.5

All races Standard error

Both sexes--- 0.40

0.57
0.39

0.32 0.59

0.99
0.34

2.20 4.56 1.84 I 4*97 0.83

3.41 ;.;;
0,54 .

1,90 5.03

3.53 5.88
0.57 4.55

----- 17.77

Male---------------
Female-------------

0.62
0.27

7.46
1.85

1.96
0.75

0.89
1.04

White

Both sexes---

Male---------------
Female-------------

0.38 0.56 0.46 0.93

1.77
0.50

1.88 1.29 0.69

0.86
0.67

0.58
0.29

0.88
0.40

0.54
0.44

3.44
1.04

1.96
1.29

Negro

3.28 I 4,94Both sexes---

Male---------------
Female-------------

2.24 1,14 2.84 4.84 7.96

2.66
2.46

1.92
1.53

7.47 I9.03 --- ;;.;;
5.12 1.81 --- .

5.16
2,60

6.80
10.69
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Table 8. Estimated illiteracy rates and associated standard errors for youths 12-17
years by rate of population change, race, and sex: United States, 1966-70

Race and sex

All races

Both sexes -----------------

Male -----------------------------
Female ---------------------------

White

Both sexes-----------------

Male -----------------------------
Female ---------------------------

Negro

Both sexes -----------------

Male -----------------------------
Female ---------------------------

All races

Both sexes -----------------

Male -----------------------------
Female ----------------- ----------

White

Both sexes-----------------

Male -----------------------------
Female ---------------------------

Negro

Both sexes -----------------

Male -----------------------------
Female -------------------------- -

Total

4.8

6.7
2.8

3.2

4.7
1.7

15.0

20.5
9.6

Rate of population change

~

Rate per 100 youths

6.0 4.4 5.6 3.3

6.7
3.0

31.9

30.9
32.6

-r0.40 1.42

0.57 1.59
0.39 1.51

0.38 0.83

0.58 1.26
0.29 0.81

*

2.24 21.96

2.66 20.54
2.46 22.99

6.3
2.4

3.1

4.8
1.3

13.1

15.4
10.4

8.6
2.7

L
3.7
1.6 ;:2

Standard error

14.4 12.2
I

1.34

1.89
0.88

1.22

1.88
0.75

3.29

3.30
4.55

24.2
5.8

1.07

1.91
0.46

0.46

0.82
0.31

2.17

4.01
0.96

16.6
7.4

0.72

0.99
0.52

0.52

0.80
0.31

2.65

2.42
3.93
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Table 9. Estimated Illiteracy rates and associated standard errors ford ~o:hs 12-17
years by number of persons age 20 or younger in household, race, United
States, 1966-70

.

Number of persons age 20 or younger in household

I ITotal

4.8

6.7
2.8

3.2

4.7
1.7

15.0

20.5
9.6

0.40

Race and sex

1 2 3

,..4 .*

All races Rate per 100 youths

3.0

4.5
1.5

2.4

4.0
0.8

8.5

10.1
7.2

0.58

2.8

3.8
1.7

1.9

2.5
1.1

14.2

3.7 4.4 5.0 10.2

13.6
6.8

6.9

Both sexes-----------

5.2
2.2

2.7

3.9
1.3

15.8

6.5
2.4

3.1

8.2
1.6

3.7

Male-----------------------
Female---------------------

White

Both sexes-----------

Male-----------------------
Female---------------------

4.6
1.6

13.4

6.4
1.0

11.1

Negro

Both sexes-----------

Male-----------------------
Female---------------------

19.9
8.5

21.8
11.0

18.2
7.8

16.9
4.6

0.95

1.72
0.66

1.08

2.16
0.59

3.04

25.1
12.4

1.46

All races Standard error

Both sexes----------- 0.51 0.34

0.73
0.57

0.39

0.63
0.47

4.36

0.73

1.05
0.69

0.80

1.29
0.55

0.56

1.24
0.45

3.38

6.12
4.10

0.88
0.41

0.42

0.65
0.36

3.72

1.69
1.96

1.27

Male-----------------------
Female---------------------

0.57
0.39

0.38

0.58
0.29

2.24

White

Both sexes-----------

Male-----------------------
Female---------------------

1.12
0.76

2.50

1.44
1.91

4,29

Negro

Both sexes-----------

4.42
4.97

Male-----------------------
Female---------------------

2.66
2.46

7.58
3.13

8.30
5.65
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APPENDIX I
SAMPLE PAGES FROM READING TEST

It was a beautiful gift, wrapped with bright red paper and
tied with silver string. It was small, but very heavy. No one
knew who had brought it, but it had Mr. Jones’ name on top.
Mr. Jones just smiled and said, “1’11open it when I get home.”

01.

02.

03.

Whose name was on the top of the gift?

(A) Mr. Jones
(B) Mr. Pike
(c) Wllly
(D) The postman
(E) No one knew

In what color paper was the gift wrapped?

(A) Red
(B) Silver
(C) Green
(D) Orange
(E) Yellow

Where was the gift going to be opened?

(A) Where it was found
(B) At the police station
(C) In the car
(D) At the office
(E) At home

DO NOT TURN THE PAGE
UNTIL YOU ARE TOLD
TO DO SO.

-o-

It was spring. The young boy breathed the warm air, threw
off his shoes, and began to run. His arms swung. His feet hit
shwply and evenly against the ground. At last he felt free.

1,

2.

3.

What time of the year was it?

(A) Summer
(B) Fall
(C) Spring
(D) December
(E) July

What was the young boy doing?

(A) Running
(B) Jumping
(C) Going to sleep
(D) Driving a car
(E) Fighting

How did he feel?

(A) Hot
(B) Free
(C) Angry
(D) Cold
(E) Unhappy

DO NOT TURN THE PAGE
UNTIL YOU ARE TOLD
TO DO SO.

-1-

There were footsteps and a knock at the door. Everyone
inside stood up quickly. The only sound was that of the pot
boiling on the stove. There was another knock. No one moved.
The footsteps on the other side of the door could be heard
moving away.

4.

5.

6.

The people inside the room

(A) Hid behind the stove
(B) Stood up quickly
(C) Ran to the door
(D) Laughed out loud
(E) Began to cry

What was the only sound in the room?

(A) People talking
(B) Birds singing
(C) A pot boiling
(D) A dog barking
(E) A man shouting

The person who knocked at the door finally

(A) Walked into the room
(B) Sat down outside the door
(C) Shouted for help
(D) Walked away
(E) Broke down the door

DO NOT TURN THE PAGE
UNTIL YOU ARE TOLD
TO DO SO.

-2-

Helen liked going to the movies. Sometimes she went four
times a week. Everyone said she was crazy. Why did she aIways
want to go out and spend money, they said, when she could stay
home and watch television?

7.

8.

9.

What did Helen like to do?

(A) She liked to eat
(B) She liked to swim
(C) She liked to watch baseball
(D) She liked to watch movies
(E) She liked to watch wrestling matches

What did people think about her?

(A) They thought she was crazy
(B) They thought she was very smart
(C) They thought she was very nice
(D) They thought she was ugly
(E) They thought she was very old

What did people think she should do?

(A) Write a book
(B) Watch television
(C) Goon a diet

,

(D) Dye her hair
(E) Stop talking so much

DO NOT TURN THE PAGE
UNTIL YOU ARE TOLD
TO DO SO.

-3-
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APPENDIX II

STATISTICAL NOTES

The Survey Design

The sample design for the third cycle of the Health
Examination Survey, similar to those used for the pre-
vious cycles, was that of a multistage, stratified prob-
ability sample of loose clusters of persons inland-based
segments. Successive elements dealt with in the process
of sampling are the primary sampling unit (PSU), census
enumeration district (ED), segment, household, eligible
youth (EY), and sample youth (SY).

At the first stage, the nearly 2,000 PSU’s into which
the United States (including Hawaii and Alaska) had been
divided and then grouped into 357 strata for use in the
Current Population Survey and Health Interview Survey
were further grouped into 40 superstrata for use in
Cycle III of the Health Examination Survey. The average
size of each Cycle 111stratum was 4.5 million persons,
and all fell between the limits of 3.5 and 5.5 million.
Grouping into 40 strata was done in a way that maximized
homogeneity of the PSU’S included in each stratum, par-
ticularly with regard to the degree of urbanization, geo-
graphic proximity, and degree of industrialization. The
40 strata were classified into four broad geographic
regions (each with 10 strata) of approximately equal
population and cross- classified into four broad popula-
tion density groups (each having 10 strata). Each of the
16 cells contained either two or three strata. A single
stratum might include only one PSU, only part of a PSU
(for example, New York City, which represented two
strata), or several score PSU’s.

To take account of the possible effect that the rate
of population change between 1950 and 1960 censuses
might have had on health, the 10 strata within each region
were further classified into four classes ranging from
those with population loss to those with the greateat
relative increase. Each such class contained two or
three strata.

One PSU was then selected from each of the 40
strata. A controlled selection technique was used in
which the probability of selection of a particular PSU
was proportional to its 1960 population. In the controlled
selection an attempt was also made to maximize the
spread of the PSI-Ps among the States. While not every
one of the 64 cells in the 4x4x4 grid contributes a PSU
to the sample of 40 PSLPS, the controlled selection
technique ensured the sample’s matching the marginal
distributions in all three dimensions and being closely
representative of all cross-classifications.
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Generally, within a particular PSU, 20 ED’s were
selected with the probability of selection of a particular
ED proportional to its population in the age groups 5-9
years in the 1960 census, which by 1966 roughly approxi-
mated the population in the target age group for Cycle
III. A similar method was used for selecting one seg-
ment (clusters of households) in each ED. Each of the
resultant 20 segments was either a bounded area or a
cluster of households (or addresses). All of the youths
in the age range properly resident at the address visited
were EY’s. Operational cons iderat ions made it neces-
sary to reduce the number of prospective examinees at
any one location to a maximum of 200. The EY’a to be
excluded for this reason from the SYgroup were deter-
mined by systematic subsampling.

Tables I-111 show the number of sample youths
used for this study. Table I gives a breakdown into
age- race- sex groups, table 11 shows the frequencies
by socioeconomic variables, and table HI gives a dis-
tribution by age and grade in school.

Reliability

Measurement processes employed in the survey
were highly standardized and closely controlled. Of
course, this does not mean that the correspondence be-
tween the real world and the survey results is exact.
Data from the survey are imperfect for three major
reasons: Results are subject to sampling error, the
actual conduct of a survey never agrees perfectly with
the design, and the measurement processes themselves
are inexact even though standardized and controlled.

Data recorded for each sample youth are inflated
in the estimation process to characterize the larger
universe of which the sample youth is representative.
The weights used in this inflation process area product
of the reciprocal of the probability of selecting the youth,
an adjustment for nonresponse cases, and a poststrati-
fied ratio adjustment which increases precision by
bringing survey results into closer alignment with known
United States population figures by race and sex within
single years of age 12-17.

In the third cycle of the Health Examination Survey
the sample was the result of three stages of selection—
the single PSU from each stratum, the 20 segments from

each sample PSU, and the sample youtha from the eli-
gible youths. The probability of selecting an individual



Table I. Sample frec!uencv distribution of youths bv age, race, and sex: Health Examination Sur-. .

Race and sex

All races

Both sexes ----------------

MaIe . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Female --------------------------

we

Both sexes ----------------

Male ----------------------------
Female --------- --------- --------

Negro

Both sexes ----------------

Male ----------------------------
Female --------------------------

All other

Both sexes ----------------

Male----------------------------
Female --------------------------

vey, i966-_?O - - -

Age in years

Total 12 13 14 15 16 17

.-

6,768

3,545
3,223

5,735

3,047
2,688

999

479
520

34

19
15

1,190

643
547

995

540
455

189

101
88

6

1.208

626
582

1,032

542
490

171

80
91

5

4
1

Number

1,204

618
586

1,011

527
484

189

1;:

4

3
1

T
157 I 150 I 143

youth is the product of the probabilities of selectionat
each stage.

Since the strata are roughly equal in population size
and a nearly equal number of aample youths were ex-
amined in each of the sample PSU’S, the sample design
is essentially self-weighting with respect to the target

population, chat is, each youth 12-17 years had about
the same probability of being drawn into tbe sample.

Theadjuatment upward for nonresponse isintended
to minimize the impact of this factor on final estimates

by imputing to nonrespondents the characteristics of

similar respondents, Here similar respondents were
judged to be examined youtha in asample PSUhaving
the same age (in years) and aexasyouths not examined
in that sample PSU.

The poststratified ratio adjustment used in the third
cycle achieved moat of the gains in precision which
would have been attained if the sample had been drawn
from a population stratified by age, race, and sex and
made the final sample estimates of population agree
exactly with independent controls prepared by the U.S.
Bureau of the Census for the noninstitutional population
of the United States as of March9, 1968 (approximate
midsurvey point) by race and sex for each single year
of age 12-17. The weight of every responding sample
youth in each of the 24 age, race, and sex classesis
adjusted upward or downward so that the weighted total

within theclass equalsthe independent populationcontrol
for each survey.

Sampling and Measurement Error

The probability design ofthesurvey makeapoasible

the calculation of sampling errors. The sampling er<or
is used here to determinehowimprecise thesurvey test
reeults may be becauee theycomefromasample rather
than from the measurement of all elements in tbe uni-
verse.

The estimation of sampling errors fora study of
the type of the Health Examination Survey is difficult
for at least three reasona: (l)meaaurement error and
“pure” sampling error are confounded inthedata—itis
not eaay to findaprocedure whicbwilleither completely
include both or treat one ortheother separately, (2) the
survey design and estimation procedure are complex and
accordingly require computationally involved techniques
for the calculation of variancea, and (3) thousanda of
statistic are computed from the survey, many foreub-
classes of the population for which there are a small
number of casea. Estimates of sampling error are ob-
tained from the sample data andaretbemselves subject
to sampling error which may be large whenthe number
of cases in a cellissmalloreven occasionally when the
number of caaea is substantial.
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Table II. Unweighed sample frequenciesof selectedsocioeconomicand demographicvariablesby
race: Health ExaminationSurvey, 1966-70

Variable

Total.........-----------------------------

Educationof first-listedparent

No formal education------------------------------
Elementaryschool....................------------
High school--------------------------------------
College------------------------........----------
Unknown------------------------------------------

Family income

Less than $3,000---------------------------------

I

3,000-4,999........-.......---------------------
5,000-6,999-------------------------------------
7,000-9,999...........................----------
10,000-14,999........-.......-------------------
15,000 or more --------------------------- -------

Unknown...........................---------------

Geographicregion

Northeast----------------------------------------
::?hs t...................................-------

..................................----------
West---------------------------------------------

Type of conmmnity

Urban...................................---------
Rural..................-..-.---............------

Rate of populationchange

Loss----------------------------.......----------
Below average gain-------------------------------
Average gain-------------------------------------
Above average gain......------------.........----

Number of youths age 200ryounger in household

1------------------ --------------------------- ---
2---------................-----------------------
........-..................-------------------“-

~.........---------.----:.-..---------------------
------------------------------------------------
6 or more----------------------------------------

Grade placement

Dropout------------------------------------------
Special placement--------------------------------
None-fourthgrade................----------------
Fifth grade--------------------------------=-----
Sixth grade.............................---------
Seventh grade........-................-----------
Eighth grade....................................-
Ninth grade--------------------------------------
10th grade---------..................------------
llth grade...............................--------
12th grade..................................-----
Beyond 12th grade--------------------------------

White

5,735

1,3%
2,885
1,279
131

491
665
922

1,440
1,221
629
367

1,428
1,582
1,206
1,519

3,680
2,055

1,512
1,463
1,317
1,443

774
1,337
1,351’
939
550
784

313
875

1,083
937
920
770
513
100

Negro

999

4;:
437
54
61

326
275
158
105

;;
69

210
166
498
125

773
226

2%
454
184

1:;
129
170
138
351

36
27

2;

1;;
174
171
145
102
59
7

All other

34

10
10
14

23
11

2
6
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Table 111, Unweighed sample frequencies by grade placement in school and age Health Examination Survey,1966-70

Age

Total---------

~: ge:------------
------------

14 years ------------
15 yeare ------------
16 years------------
17 years------------

II Grade placement II

Total
Special

Drop - p~ace-

None -~~urth Fifth Sixth ~;
Be- out

Eighth Ninth 10th llth 12th yond ment

12th

mI-
6,7’68 25 74 390

1,190 11 ;: 296
1,208 74
1,204 : 16
1,116 1 ;4
1,092 1
958 -.

1,058

666
273
;3

8
5

Estimates ofapproximate sampling variability for
selected statistics have been prepared bya replication
technique which yields overall variability through ob-
servation of variability among random subsamples of
the total sample. This method reflects both “pure”
sampling variance and a part of the measurement vari-
ance. These standard errors of estimates are shown in
the detailed tables.

In accordance with usual practice, the interval es-
timate for the rates given in this report may be con-
sidered the range within one standard error of the
tabulated statistic with 68-percent confidence or the
range within two standard errors of the tabulated sta-
tistic with 95-percent confidence. The latter is used as
the level of significance in this report.

An approximation Of the standard error of a dif-
ference d= x -yof :W%Ostatistics x and y is given by the
formula Sd= (S:+SY) where Sxand SVare the sampling
errors, respectively, of x and Y. When the two measures
are correlated, this formula will give an overestimate
or underestimate of the actual standard error.

Small Numbers

In some tables statistics are shown for cells for
which the sample size is so small that the sampling er-
ror may be several times as great as the statistic it-
self, Such numbers, if shown, have been included in the
belief that they may help to convey an impression of
the overall atory of the table.

Imputation

In addition to those youths who were selected in the
sample but not examined, there were some whose ex-
amination was incomplete in one procedure or another.
Tbe effect of nonresponse on HES data is particularly
serious, since each SY is weighted in proportion to his
representation in the Nation. To minimize the need for
reweighing every part of the long examination, other

Number

1,261

143
697
3;:

14
5

=+%=== TTT
577 108 147 68

-. 21
16

i; i 14
9

12: :;
453 10: 84 :

I I I

available information on SY’s with missing items was
used to obtain a substitute or imputed response.

In the case of the literacy test the information used
for missing data was based on the test scores most
closely associated with the concept of literacy, i.e., the
reading test of the Wide Range Achievement Test and,
to a lesser degree, the vocabulary test of the Wechsler
Intelligence Scale for Children. If one examines the dis-
tribution of WRAT sample scores for literate youths and
illiterate youths separately, one finds that they differ as
to means and range. Although they are not strictly
normally distributed, they are unimcxial and the method
of “equal likelihood” outlined in Guilford7 was used to
obtain a “cut-off point” such that a person with a score
below it would be termed illiterate, above it as literate,
and with that cut-off score itself as having a 50/50
chance of being in either category. This method seemed
to yield satisfactory results since the ratio of illiterate
classifications to the literate ones in the imputed group
turned out to be comparable to that based on examination
results. The actual sample numbers as obtained were

Number Pwcent

Total --------------------------- 6,768 100.0

Literate (by test) ------------------ 6,151 91.8
Illiterate(by test) ------------------- 263 3.6
Literate (examiner’s opinion) ------- 100 1.4
Illiterate (examiner’s opinion) ------ 17 ().2
Too illiterate to take test ----------- 51 0.8
Physical disabilities --------------- 12 0.2
No response available -------------- 174 2.0

For purposes of analysis all literate categories
were grouped together as were the categories for il-
Iiteracy.l%e records of the physically handicapped were
reexamined and most were classified as literate or il-
literate. For the 174 youths for whom no data were avail-
able imputations were made except in a very few atypical
cases. Thus the final sample breakdown became
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Number

Total ------------------------------ 6,768

Literate ----------------------------- 6,413
Illiterate ---------------------------- 342
Physical disabilities ------------------ 5
No imputation possible ---------------- 8

The Stepwise Regression Method

A computer program called AID (Automatic Inter-
action Detector) was written at the Survey Research
Center of the University of Michigan, and it was adopted
for the National Center for Health Statistics to take ac-
count of the weighting techniques applied to the data ob-
tained by the survey. Withthisprogramcategoricaldata
can reanalyzed, andit wasused toexamine the literacy
results.

Theaasumption made is thaf. literacy Yisafunction
of “predictor variables” Xl, X2 .....Xn which mayor may
not be correlated among themselves. A dichotomization
or “split” is performed on that predictor variable Xi

which accounts for the greatest proportion of the total
sum of squares of Y. After this split has been accom-
plished, the resulting groups are dichotomized in a
similar manner, i.e., the variable which accounts for
most of the variation is selected in each group sepa-
ratelyandthe groupware split accordingly .Thisprocess
is continued until one of several specified restrictions

come into force. One restriction is the minimum group
size which prevents a splitting into groups which are
too small to be reliable. The parameter M limits the
process togroups forwhich thetotal sumof squares is
greater than a fixed proportion PI of the overall sum of
squares and P2 terminates the dichotomization if the
“betweensumof squares” resulting from itisless than
a proportion PZ of the overall sum. Figure 9 in the text
illustrates the result of the analysjs on the literacy data
Y based on the assumption that literacy is dependent on
the following predictor variables: age, sex, race, family
income, parentts education, size of place of residence
and whether in an SMSA or not, geographic region, rate
of population change, and number of people aged 20 or
under in household. In this analysis the minimum group
size of 20 and the parameter PI = .OI, which specified
that a group with less than 1 percent of the total sum of
squares should not be split any further, did not stop the
process. In each terminal group, however, the process
was stopped by the parameter PZ = .005, which re-
stricted further dichotomization to groups for which the
“between sum of squares” or the amount of explained
variability was less than one-half of a percent of the
total sum of squares. Although “sums of squares” do
not have the same significance for the survey data as
for data obtained by simple random sampling, it is still
possible to get an approximation to the relative mag-
nitudes of the different effects.

In table IV of this appendix the entries show these
effects for each group, e.g., for the total group (l), the

Table IV. “Between sums of squares” in each group of AID program based on socioeconomic and demographic predictor

Group

TSS-----------------

Sex-----------------

Race----------------

Geographic region---

Rate of population
change-------------

Size of place of
residence ----------

SMSA or non-SMSA- ---

Number of youths in
household ----------

Age-----------------

Education of first-
lieted parent ------

Family income-------

Number of sample
youths-------------

Rate of illiteracy --

uJ-
.02.71 59.01

0.864 1.4E

3.615 1.34S

1.814 0.977

0.194 0.038

0.193 0.178

0.028 0.028

1.329 1.058

0.381 0.375

--t-

2.475 0.770

3.638 0,360

6,755 1,761

4.76 11.7

2

40.18

0,188—

0.620

0.128

0.013

0.012

0.007

0.195

0.110

0.476

X584

4,994

2.4

5

38.96

F

1.IZ

0.862

0.222

0.160

0.109

0.982

0.328

1.045

0.227

S76

16.7

6

29.24

0.137
~

0.046

0.022

0.006

0.015

0.111

0.060

0.306

0.244

4,598

1.9

variables

8

20.76

(1)
-

0.258

0.021

0.067

0.013

0.506

0.202

—

0.896

0.036

586

12.4

4

18.65
7
(1)

0.324

0.218

0.073

0.033

0.040

0.512

0.125

0.083

0.188

885

6.8

10

17.97

[1)

(1)

0.191

0.028

0.100

0.000

0.444

0.204

*’
0.221

0.010

561

11.0

9

17.10

(1)

i
(1)

0.529

0.133
—

0.69L

0.460

0.262

0.270

0.170

0.103

290

25.9

7

10.32

0.108
7
(1)

0.218

0.053

0.123

0.013

0.051

0.241

0.079

0.324

396

9.3

12

9.01

(1)

(1)

0.255

0.011

x
0.084

0.030

0.203

0.367

0.107

0.000

190

19.4

13

7.40

(1)

(1)

(1)

0.011

7
0,000

0.011

0.150

0.011

0.083

0,246

100

37.8

11

1.90

(1)

(1)

(1)

(1)

(i)

(1)

(1)

(1)

71)

(1)

25

46.0

lIndicates that the group cannot be split on the basis of this predictor variable.

NOTS: The lines~start in the column of the group which was split and the row of the predictor variable
on which the split was based. The arrows indicate the resulting groups.
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BSS (between sum of squares) for income is the largest,
race and education of first-listed parent being the next
two. Another way of expressing this would be that in

group (1) about 3.5 percent of the total sum of squares
(TSS) is explained by the effect of family income. When
a split has been made on the basis of family income
into groups (3) and (2), the ordering of the BSS changes
from that in (1) and in a different way for each group.
In group (3) sex explains about 2 percent of the vari-
ation in that group (i. e., out of the TSS of 59.01) whereas
race explains a little less. In group (2) race accounts
for much more variation than sex. It should also be
mentioned that when a dichotomization is performed,
the TSS for the group being split is thereby partitioned
into the sum of the TSS for the resulting group plus the
BSS for the variable on which the split was based, e.g.,
when group (3) is split on the basis of sex into groups
(4) and (5), one can see that TSS(3)–the total sum of
squares for group (3)— can be decomposed in the
following way:

TSS(3) = TSS(5) + TSS(4) + ESS(3, sex)

59.01 = 38.96 + 18.65 + 1.403

or

In the case under discussion the process split up
the data into seven “terminal” groups. Examining the
cumulative BSS for the terminal groups as a proportion
of the original sum of squares, [i.e., the TSS for group
(1)] reveals that only about 8 percent of the total vari-
ation is accounted for by the dichotomization. The

“within sum of squares” in each group is still very
large and accounts for 92 percent of the variation. If
the restriction of PZ is changed to .003 the process is
carried on into 12 terminal groups but the percentage
of explained variation increases to about 10 percent
only. In other words the rates as found by the Brief
Test can only to a small extent be explained in terms
of the demographic and socioeconomic variables con-
sidered in the survey.

000
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APPENDIX Ill

DEFINITIONS OF CERTAIN TERMS USED IN THIS REPORT

Age.—A youth’s age as of his last birthday on the
date of first interview was used as the basis for decid-
ing whether or not he was to he included in the sample.
However, the age recorded foreach youth was his age
as of his last birthday on the date of examination. Age
was confirmed by comparison with the date of birth
given on the youth’s birth certificate. Since the exami-
nation usually took place 2-4 weeks after the interview,
some of those who were 17 years old at the time of
interview had become 18 years old by the time they were
examined. There were 58 such cases. In the adjustment
and weighting procedures these cases were included in
the 17-year-oId group.

Race.—The race classification recorded by obser-
vation was confirmed whenever possible by comparison
with the race classification on the youth’s birth certif -
icate. Race was recorddd as white, Negro, or all
other. “All other” included American Indians, Chinese,
Japanese, and all races other than white or Negro.

Parent. —A parent was the natural parent or, in the
case of adoption, the legal parent of the youth.

Guavdian. —A guardian was the person responsible
for the care and supervision of the youth. She (or he)
did not have to be the legal guardian to be considered
the guardian in this survey. A guardianship could exist
only when neither parent resided in the sample house-
hold.

Family income. —The income recorded was the
total income received during the past 12 months by
the head of the household and ?11 other household mem-
bers related to the head. This income was the gross
cash income (excluding pay in kind) except in the case
of a family with its own farm or business, when net
income was recorded. Also included in the family income
figure were allotments and other money received by the
family from a member of the Armed Forces.

Education of pwent OY gwrdimz.-The highest grade
that had been attended in school was recorded. Also
recorded was whether that grade had been completed.
The only grades counted were those which had been
completed in a regular public or private school where
persons were given formal education, whether during
the day or at night and whether attendance was full time
or part time. A “rexular” school is one which advances
a person toward an elementary or high school diploma
or a college, university, or professional school degree.
Education or training received in vocational, trade, or
business schools outside the regular school system was
not counted in determining the highest grade of school
completed.

Geographic Ye@”on.-The United States was strati-
fied into four broad geographic regions of approximately
equal population. These regions, which deviate some-
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what from those used by the U.S. Bureau of the Census,
are as follows:

Rep”on

Northeast -------

South -----------

Midwest --------

West --------.--

Stutes Included

Maine, Vermont, New Hampshire,
Massachusetts, Connecticut, Rhode
Island, New York, New Jersey, and
Pennsylvania
Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
Kentucky, Tennessee, North Carolina,
South Carolina, Georgia, Florida,
Alabama, Mississippi, Louisiana, and
Arkansas
Ohio, Illinois, Indiana, Michigan,
Wisconsin, Minnesota, Iowa, and
Missouri
Washington, Oregon, California, Nev-
ada, New Mexico, Arizona, Texas,
Oklahoma, Kansas, Nebraska, North
Dakota, South Dakota, Idaho, Utah,
Colorado, Montana, Wyoming, Alaska,
and Hawaii

Wbun and nwal areas. —The classification of ur-
ban and rural areas was that used in the 1960 Census.
According to the 1960 definition, those areas considered
urban were (a) places of 2,500 inhabitants or more in-
corporated as cities, boroughs, villages, and towns
(except towns in New England, New York, and Wiscon-
sin), (b) the densely settled urban fringe, whether in-
corporated or unincorporated, of urbanized areas, (c)
towns in New England and townships in New Jersey
and Pennsylvania which contained no incorporated muni-
cipalities as subdivisions and had either 2,500 inhabi-
tants or more, or a population of 2,5oo to 25,000 and a
density of 1,500 persons or more per square mile, (d)
counties in States other than the New England States,
New Jersey, and Pennsylvania that had no incorporated
municipalities within their boundaries and had a density
of 1,500 persons or more per square mile, and (e) un-
incorporated places of 2,500 inhabitants or more which
were not included in any urban fringe. The remaining
population was classified as rural.

Rate of population change. —The rate of population
change measured the increase or decrease of popula-
tion between 1950 and 1960. The primary sampling unit
in which the youth resided was classified as belonging
to one of four groups designated “population loss, ” “be-
low average gain,” “average gain, ” or “above average
gain. ” However, these classes were defined differently
for each geographic region. Details are given in Vitu2
and Health Statistics, Series 2, No. 43.;
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Series 1.

VITAL AND HEALTH STATISTICS PUBLICATION SERIES

Origindy I%blic Health Service Publication No. 1000

Promwms and collectwn Procedures. —Reports which describe the general programs of the National
Ca~er for Health Statisdcs and its offices and divisions, data collection methods used, definitions,
and other material necessary for understanding the data.

Series 2. Data etxaluation and methods research. —Studies of new statistical methodology including: experi-
mental tests of new survey methods, studies of vital statistics collection methods, new analydcal
techniques, objective evaluations of reliability of collected data, contributions to statistical theory.

S-”es 3. Analytical studies. —Reports presenting analytical or interpretive studies based on vital and health

Sm”es 4.

Series 10.

Sm”es 11.

S*”es 12.

Sw”es 13.

Series 14.

Series 20.

Sw”es 21.

Sm”es 22.

statistics, carrying the analysis further than the expository types of reports in the other series.

Documents and committee repovts.— Final reports of major committees concerned with vital and
health statistics, and documents such as recommended model vital registration laws and revised
birth and death certificates.

Data jrorn the Health Interview Survev.— Statistics on illness, accidental injuries, disability, use
of hospital, medical, dental, and other services, and other health-related topics, based on data
collected in a continuing national household interview survey.

Data from the Health Examination Survey. —Data from direct examination, testing, and measure-
ment of national samples of the civilian, noninstitutional population provide the basis for two types
of reports: (1) estimates of the medically defined prevalence of specific diseases in the United
States a;d the distributions of the population with respect to physical, physiological, and psycho-
logical characteristics; and (2) analysis of relationships among the various measurements without
reference to an explicit finite universe of persons.

DO@from the Institutional Population Surveys. —Statistics relating to the health characteristics of
persons in institutions, and their medical, nursing, and personal care received, based on national
samples of establishments providing these services and samples of the residenta or patients.

Data j%om the Hosfiital Discharge Survey. —Statistics relating to discharged patients in short-stay
hospitals, based on a sample of patient records in a national sample of hospitals.

Data on health resources: manpower and facilities. —Statistics on the numbers, geographic distri-
bution, and characteristics of health resources including physicians, dentists, nurses, other health
occupations, hospitals, nursing homes, and outpatient facilities.

Data on mortality. —Various statistics on mortality other than as included in regular annual or
montiy reporta - special analyses by cause of death, age, and other demographic variables, also
geographic and time series analyses.

D@Z on natality, mawia.ge, and divorce. —Various statistics on nataliw, marriage, and divorce
other than as included in regular amual or monthly reports+pecial analyses by demographic
variables, also geographic and time series analyses, studies of fertility.

Lkata from the National Natdity and Mortality Surveys. — Statistics on characteristics of births
and deaths not available from the vital records, based on sample surveys stemming horn these
records, including such topics as mortality by socioeconomic class, hospital experience in the
last year of life, medical care during pre@ancy, health insurance coverage, etc.

r For a list of titles of reports published in these series, write to: Office of Information
National Center for Heal.@. Statistics
Public Health Service, HRA
Rockville, Md. 20852
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