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FAMILY BACKGROUND, EARLY DEVELOPMENT,

AND INTELLIGENCE OF CHILDREN 611 YEARS

Jean Roberts and d rgel, MD., Division of Health Examination Statistics

INTRODUCTION

This report contains national estimates of the
prevalence of selected congenital and early
developmental health problems and describes
the relationship of selected aspects of family
background. infant health status, and early
developmental history to the intellectual devel-
opment and maturity of noninstitutionalized
children 6-11 years of age in the United States,
based on findings from the Health Examination
Survey of 1963-1965.

The Health Examination Survey is a major
program of the National Center for Health
Statistics which was established to carry out the
Health Sunny Act of 1956, enacted by the 84th
Congress to provide for .t continuing assessment
of the health status of the U.S. population.

Three different programs are utilized in the
National Health Survey.' The Ilealth Interview
Survey collects health information from samples
of people by household interview. the Health
Resources prograMs obtain health data as well as
health resource and utilization information
through suneys of hospitals. nursing homes and
other resident institutions, and the entire range
of personnel in the health occupations. The
Health Examination Survey. from which the
national estimates in this report were obtained,
collects health data b direct physical examina-
tion. tests. and measurements performed on
samples of the population.

The Health l viminatin Sunny has been
conducted as a series of separate progcams, or
cycles. which were limited to some specific
segment of the noninstitutionalized population

and to specific aspects of health. In the first
cycle, data were obtained on the prevalence of
certain chronic diseases and the distribution of
various physical and physiological measures or
characteristics in a defined adult population.2.3

in the second cycle, on which this report is
based, a probability sample of the Nation's
noninstitutionalized children 6-11 years of age
was selected and examined. The examination,
which focused primarily on health factors re-
lated to growth and development, included an
examination Ir. a pediatrician, an examination
by a dentist, tests administered by a psycholo-
gist, and a variety of tests and measurements by
technicians. Prior to the examination, demo-
graphic and socioeconomic data on household
members as well as medical history, behavioral,
and related data on the child to be examined
were obtained from one of the parents. usually
the mother. Ancillary data for the child on grade
placement, teacher's ratings of his behavior and
adjustment. and health problems known to the
teacher were requested from the school. Birth
certificates for verification of the age and
information related to the child at birth were
also obtained. The survey plan, sample design,
examination content, and operation of this
program have been described in detail previ-
ously.4

Field collection operations for this cycle
started in July 1963 and were completed in
December 1965. There were 7,119 children, or
96 percent, examined out of the total probabil-
ity sample of 7.417 children selected. This
national sample is representative, and the group
of examinees is also closely representative of the



nr at-4. '2 4 ille,u noninstittnionalifed childten
611 year of .114.e in the rttited States at the
time of the survey.

Statistical notes on the survey design, reit
ability of the data, and sampling and measure
meat error are shown in appendix I. Demo-
graphic and socioeconomic terms are defined in
appendix II.

SOURCES AND LIMITATIONS
OF DATA

Background information on the families of
these children that included family size, positi..it
of mother in the household. and vim .tional
lesel of the poems Aas obtained in a !it outer&
ized interview by the U.S. Bureau of the Census
personnel .luting the selection of the sample to
be examined.

Medi, al htsoiry intormation regarding pre-
natal care, complications during pregnancy.
place of birth of child, length of hospitalization
Atter birth, birthweight. twin status. handedness,
early deselopmental history, infant health
status, health history t neurological conditions,
and preschool educational experience- was ob-
tained from a sell-administered questionnaire
kft in the home of the sample child by the
Census intersiewer. The forms were completed
by the parent. usually the mother, and picked
up about 2 weeks later by the Health Examina-
tion Survey (DIES) field representative. During
her visit to the home, the HES field representa-
tive reviewed the history and answered questions
that the parent may !ave had concerning that
form.

Information as :liable from the birth certifi-
cate for more than 94 percent of the examined
children include,' birth order of the child.
birthplace of the mother. other children of this
mother now dead or stillborn, age of mother and
father at the time of this birth, pregnancy
complications. place of birth. birthweight, and
twin status, and that for about 60 percent of the
examined children included information in con-
genital malformation and birth injury.

Questions used front the household interview,
medical history. and birth certificate are shown
in appendix Ill.

Data on congenital heart disease and neuro-
logical and must uloskeletal conditions present

2

,nit de; to led at the time of the seiney were
obtaine:t t rum the diagnostic impressions of the
survey pediatrician based on the findings of his
examination and on evaluation of the medical
history, as described previously.5

Estimate's of the intellectual development
lesels of these children were based on the
findings from the Vocabulary and Block Design
subtests of the Wechsler Intelligence Seale for
Children (W1SC), which had been administered
during the psychological part of the examination
by the survey psychologists in a uniform man-
ner, as previously desctibed.6 The Vocabulary
and Block Design subtests of the WISC were
selected from the Verbal and Performance test
groups. respectively, since previous studies indi-
cated that they were at least as gumd as any 2 of
the 12 subtests of the WISC in estimating Full
Scale intelligence from that tests

A more thorough evaluation of the adequacy
of these two subtests of the WISC in the
estimation of Full Scale Intelligence Quotient
(IQ) of children 6-11 years of age was made by
Dr. Jane Mercer of the University of California
and the California State Department of Mental
lygiene tinder contract with the National Cen-

ter for Health Statistics. Findings from this
study among 1,310 children attending public
lement,:.vs, schools in Riverside, California, in

1967-1968 showed that the dyad of subtests
used in the national survey produced p.,..dict ions
of Full Scale IQ that were better or . !east as
goe,d as any other dyad of the WISC . 'toss all
three ethnic groups in the Riverside sauna,. the
correlation of Full Scale with the Voc,
Block Design dyad determined either is a
multiple cotrelation from the two subtests or as
a simple correlation with the sutn of the (scaled)
scores from the two subtests was +0.88.7

For convenience in this report. raw scores on
the Vocabulary and Block Design subtests for
children at each single year of age have been
converted to standard scores by setting the mean
obtained in this study at 100 and the standard
deviation at 15. The estimates for the FA Scale
deviation IQ from both subtexts combined in
this report were derived by adding the standard
scores on the two subtests and again making a
scale transformation setting the mean at 100 and
standard deviation at 15. Except for the Ltand-
ardization within 1-year rather than 4-month age
intervals and the use of standard scores rather

10



than staled stases, the nieti.ods %e.t.a' here are
identical to te.b.. dsc raced In the two previous
publkatione on MSC among chit-
dren.6° This was done so that the standard
score values would he in units more nearly
comparable to tle .se front the modified
Gtiodenough-Hanis brawing lest.

Intellectual maturity level estimates fur these
children were based on findings from the modi-
fied Goodenough-Harris Drawing Test. As in the
previously published findings from this test in
the national survey among children, raw scores
on the Main and Woman Scales have been
converted to standard scores with a scale trans-
formation to a mean of 100 and standard
zieviation of 15.0-10

These standard score or deviation IQ values
make possible the comparison of children of one
age with others of different ages, since these are
measures whip It theoretically remain invariant
with age on tetest fora particular child unless
his actual teat performance as compared with his
peers changes

FINDINGS

Family Backfround

pr. seprts from this natkmal study base
touvdered the relationship of education of the
first parent (for 84 percent, this was the lathe*
of the child) and of family income to the level
. :menet teal development and intellectual ma-
tte:a), of LS. children -11 years of agc.8.1 (1 A
st. Aug ptcsit he association was found with each

wet onomic factor. The degree of association
substantially gteater for intellectual dv%vlop.

ViC111 as measured by the short form of the
vis(' than for intellectual maturity as measured
le. the nit 'tidied Gt ftdcnough.ilarris Drawing
I est (1111)). On both tests the association Was
.lightly greater with parent education than %nit
Lenity income. For the WISC the correlation or
degree of association (r) with education was
+.48 and with income +.43. For the IIFD test
the correlation with education was +.24 and
with income +.20. The associations were
stronger on the Vocabulary than on the Block
Design stibtests of the WISC. When the effect of
income is held constant, the degree ;if associa-
tion bet %seen parent education and intelligence

t tlie t int/heti I. t sly siightL tedii4 t d because

of the strong relationship existing between
education and income (t. 4. +.58).

In this report the relation of additional
aspects of family background to intelligence will
be considered. including educational level of
both parents, whether both parents are living In
the household. whether the mother was foreign
born, ages of both parents at the time these
children were born, other children in the family
not now living. family site, and age order of the
child in the family.

&rent eduartion.--The strong positive rela-
tionship between education of the first parent in
the household and intelligence of the child is
clearly evident on each aspect of intelligence as
measured in this study. The mean standard score
or deviation IQ on the WISC increased consist-
endy from 86 among those whose first parent
had less than 5 years of formal schooling to 108
Among those whose parent had some college
education (table 1). The association was stronger
on the estimate of verbal intelligence as obtained
on the Vocabulary subtest of the WISC, where
mean standard scores increased from 84 among
children whose first parent had less than 6 years'
schooling to 110 among those whose parent had
some t °liege education, than on the estimate of
intellectual perfornunce from the Block Design
subtest of the WISC., where the mean standard
sc ores increased with parent's educational level
from 90 to 107.

On the measure of intellectual maturity from
the nelified Goode notigh-Harris Drawing Test,
the consistent association of partings education
with intelligence of the t hill, although of a
lower order of magnitude, is clearly evident,
with the mean deviation IQ increasing from.90
among those whose first parent had the least
education to nearly. 105 among those whose
parent had some college education. The pattern
is similar whether child drew the figure of a
mm or a woman on this test.

The pattern of, association between education
of the second parent (for 86 percent of the
children, the mother) and intelligence of the
child is essentially identical to that found with
respect to the education of the child's first
parent. The mean deviation IQ of these children
increased consistently on the MSC from 86 to
108 and on the HF1) from 90 to 104, as the
education or the second parent increased from
less than 5 years to 11 years or more (table 1).

a



l'he edit/ animal keels of the first and second
parent of the t had tend to be similar (t. +.901.
Within the loin Ins kitui gomps
sidered here, for 61) pert cm both parents were
within the same group. Is sr 18 percent the first
parent was one keel athatti ed. tor 17 potent
the second parent was one level ad...need, while
for on 5 pc(ri cut was there more than one loci
difference between the t %NA, parent,.

When the educational level of the first parent
is held constant and that of the seeniti parent
allowed to saes', the positive pattern if 391it Ri.1)
Lion Of the latter with the standard sc we+ t the
child may be seen to persist consistently on the
Vocabulary Nuttiest: within each eduatitmal
group for the first parent. on the Block Design
for those whose first parent had 5 years or more

si tic cceling..lttti ern the IID when limited to
first parent with 5-1:: years of formal schooling
(table 2 and figure 11.
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BEST DOPY MEM
The rit tern of assticiat tint between the

tather's and mother's education and the 'mai
genie of their children is essentially identical to
that indicated Atter tor the first and second
Patent a thew children.

Relation to f int parent. Fur the majority eel
these children (84 pereent) the first-listed parent
ite the household was the father, while C' ttearl}
10 percent the mother was the only patent. Less
than I percent were !king with unrelated foster
parents or guardians. Children whose father or
stepfather was in the household or whose
mother was the only parent generally obtained
higher mean scores titan those living with grand-
parents, other relatives, or foster parents. as may
be seen in table A for findings from the IID
ECM. The patient is somewhat more consistent
for those drawing the Man than the Woman
figure. though the difference between the mean
scores on the two scales is negligible.
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Figure 1, Mean deviation IQ on the WISC Vocabulary and Block Design and the NH) tests for children 6-11 years, by educational
attainment of first and second parent! United States, 1963-1965.
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Table A. Numru. u of chg.dren, percent of children, mean standard scores, and standard error of ,cores on the GoodenoughHarris

Drawing Test fur children 611 years, by relation of first parent to child: United States, 1963.1965

Relation of brit parent to child
Number of
children in
thousands

Percent of
children

Goodenough - Harts Drawing Test

Mean standard scores Standard error

Man Woman Man Woman
Scale Sniste Scale Scale

Father . 20,083 84.4 101.0 101.0 0.64 0.48
Mother . 2,327 9.8 91.8 98.13 1.06 0.88
Stet/father 723 3.1 100.2 96.6 1.61 1.77
Stepmother . . . . 4 0.0 '99.4 ' 70.27
Grandfather , . 18? 0.8 94.8 97.5 2.46 4.42
Grandmother 124 0,5 92.1 92.4 5.66 3.70
Dther relative 125 0 5 90,5 92.3 3.45 3.50
Unrelated guardian 16 0,1 ' 930 ' 113.1 ' 85.77 166.98
Fos;.. ,.arms 195 0.8 96.6 95.2 2.11 3.93

Unreliable estimates. included only for completeness.

Birthplace of ',lather. Children 6.11 years of
age whose mothers were born in a foreign
country obtained significantly lower mean
standard scores on the Vocabulary subtest of the
WISC than those whose mothers were horn in
this country ($7 compared with 100); while on
the Block Design subtest and the FWD test, the
mean differences were small enough to be due to
sampling variability alone (table 3 and figure 2).
These findings are similar among boys and girls
but are less consistent by age because of the
small number of children with foreign-born
mothers (3.4 percent). The' poorer performance
for those with foreign -born mothers on the
Vocabulary subtest is most evident among the
youngest children at ages 6 and 7; while on the
Block Design subtest. this is apparent only
among those at age 6. Among older children, on
the WISC and the HID tests, the mean differ-
ence?: were small enough to be' due to sampling
variability alone.

Age of parents. Mean deviation IQ's of chil-
dren 6-11 years of age in the United States
increased consistently with their mother's age at
the time they were born, reaching their maxi-
mum values for those whose mothers had been
25-39 years. On the measure of intellectual
development (W1SC), the increase wits from a
mean standard score of 95 to 101; while on the
measure of intellectual maturity (IND), mean
deviation IQ increased only 3 points from 98 to
slightly over 100 (table 4 and figure 3). Only on

S

the WISC were sumstiA mean differences
between 7naternal age groups 10-19 years and
20-24 years lart:e enough to be statistically
significant at the 5-percent p:obability Ie. el.

Only negligible variations en mean deviation
IQ of children over the maternal age span 25-39
years were evident; while among children whose
mothers had been 45 years or over, mean
deviation IQ's on both measures declined to
their lowest point, 90 on the WISC and 91 on
the MD. Because of the small number of
mothers in these older age groups, the mean
differences in deviation IQ of their children were
small enough to be due to sampling variability
alone, i.e., not statistically significant at the
5-percent probability level. The decline was
slightly sharper on the Vocabulary than on the
Block Design subtest of the WISC and on the
Woman than on the Man Scale of the HID.

The pattern of increase in mean deviation IQ
of children with paternal age at childbirth is
generally similar to that with maternal age on
both measures of intelligence. However, on the
WISC the mean values varied between 100 and
101 over the paternal age span of 25-44 years.
On both tests the decline in the older (paternal)
age groups was slightly less than that found with
maternal age and the differences between the
findings on the two subtests and two scales were
less marked.

Family size. The intelligence of children 6 -I I
years of age in this country, both on the

5
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Figure 2. Mean deviation 10 on the WISC Vocabulary and Block Design and the NFD tests for children 841 years, by place of birth of
mother and age of child at time of survey: United etiteS. 19834965.

Figure 3. Mean deviation 10 on the short form of the Weser inteillotrece Scale for Children IWISC) and on the modified
GoodenoughHarris Human Figure Drawing INFO) tests for children 841 yaws of age, by age of parents at time of child's
birth: United States.1983490.
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measures of intellectual development (WISC)
and intellectual maturity (11FD), was found to
decrease consistently as the number of other
children in the household increased. Mean devia-
tion IQ's on the WISC decreased nearly 13
points, about 0.8 standard deviation, from 103
for children in families with one additional child
to 90 for those in families with seven or more
other children (table 5 and figure 4*!. On the
HFD test the decline was less rapid: mean
deviation IQ's dropped less than 8 points, the
equivalent of 0.5 standard deviation, from the
maximum on that test of nearly 102 for children
in families with two other children to the
minimum of 94 for those in families with seven
or more other children. Mean differences in
performance on the WISC were also large
enough to be statist kally significant between
children in families with two-three and three-
four other children and on the IIFD between
those in families with two-three others.

On the subtexts, the decrease was greatest on
the WISC Vocabulary subtest, a mean difference
of 17 standard score points, and least on the
other three, 8 points on the WISC Block Design
and Man Scale (HFD) and 7 points on the
Woman Scale (IIFD).

105

96

es

0

Only children and those with one other child
in the family obtained larger mean standard
scores (4 points greater) on the Vocabulary than
on the Block Design subtest of the WISC, while
the reverse was found for those from larger
families of four or more other children. Only for
those in families with two or three other
children were the mean standard score differ-
ences so small they could easily be due to
sampling variability alone, i.e., not significant at
the 5-percent probability level. The findings on
the two scales of the HFD test with respect to
the family size were less consistent than those
on the WLSC subtexts, although children with
one other sibling rated significantly higher on
the Man than on the Woman Scale. Only
children and those with three or five siblings
obtained mean scores that were slightly greater
on the Man than on the Woman Scale, while in
other sized families, the reverse was found.

Children from families of no more than three
other children obtained higher mean standard
scores on the WISC than on the HFD tests, while
the reverse was found among those from larger
families. Mean differences were large enough to
be statistically significant only for families of
one, five, and six other children.

WISC Vocabulary

WISC lik)dc Dew

NM

3 4 6
1111117 ElF4-1 NIUT1

8 7

NUMBER OP MORE% UNDER 20 YEARS IM HOUSEHOLD

Rot more

Figure 4. Mean deviation IQ on the WISC Vocabulary and Block Design and the modified HFD tests for children 8.11 years. by
number of children under 20 in the household: Wit ad States, 190340011.
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The negative relationship of intelligence and
family size was serf 'tiger ff n. boys than for girls as
measured on the WISC. a mean decrease of 13
standard score points for boys (from a mean of
103 for those in families with two other children
to 90 for those in families with seven or more
other children) compared with 10 points for
girls (from a mean of 101 for those in families
with two other children to 91 for those in
families with seven or more other children). The
relationship and sex difference on the WISC
Vocabulary subtest findings were substantially
greater than those on the W1SC Block Design.

The mean differences in deviation IQ with
respect to family size fur both buys and girls
were lower and more nearly similar on the
measure of inwIlectual maturity (HFD) than on
that of intellectual development (WISC), 8
standard score points for boys and girls between
those with two other children and those with
seven or more other children in the family. The
pattern of relationship on the WISC Block
Design performance with family size was similar
to that on the RFD test, decreasing mean scores
with increasing family size of 10 points for both
boys and girls.

The positive relationship of education of the
first parent to the intelligence of the child is
found consistently across all family size groups
(table 6). Mean standard scores for children
whose first parent had some college education
exceeded those whose parent had less than 5
years' schooling on both subtests of the WISC
and the HFD test, regardless of size of the
family. The mean differences between those in
the highest and lowest educational groups were
greatest on the Vocabulary subtest for children
from families with one or more other children
and ranged from 21 to 25 standard score points.
On the Vocabulary subtest for only children and
on the Block Design for those with or without
siblings, the magnitude of the mean differences
were about the equivalent of one standard
deviation. or 15-17 points. On the HFD test the
differences ranged from 10 to 15 points.

When controlled by educational level of the
first parent. a consistent pattern of inverse
relationship of family size to performance on
the Vocabulary subtest was found within each
parent educational level. The mean difference in
standard score points between those in the

8

smallest and largest sized families was less for
those in familks where the first parent had some
college education (9 points) than for those
whose parent bad 12 years of schooling or less
(13.15 points). Differences on the Block Design
subtest and the HFD test were substantially
smaller and less consistent with family size,
ranging from 2-6 standard score points across
the four parent education groups.

Children who had one or more older siblings
who had died or were stillborn, prior to the
birth of the child in this study, rated lower on
these measures of intelligence than did children
from families where this had not occurred (table
7). However, no significant or consistent trend
was found in relation to the number of such
nonliving older siblings.

Age order. A significant relationship was
found between the age order (birth order) of the
children and their performance on the intelli-
gence tests in this study. The mean deviation IQ
on both the measure of intellectual development
and that of intellectual maturity decreased
consistently with the decreasing age order of the
children, from 101 and 100 among those who
were oldest or only children in the family to 92
and 96, respectively, among those 6th or later in
age order (table 8).

The relationship to age order was sub-
stantially stronger on the WISC than on the
HFD test. On the test parts, the association with
age order was also substantially stronger on the
Vocabulary than the Block Design of the WISC
and somewhat weaker on the Woman than on
the Man Scale of the HFD test. The mean
decreases on the Vocabulary, Block Design,
Man, and Woman test parts between those who
were first and those who were 6th or later were
12, 7; 5, and 2 standard score points, respec-
tively. This pattern of relationship between
deviation IQ of these children and their age
order was generally similar among both boys and
girls.

When controlled by family size (number of
children under 20 years in household), the
pattern of relationship of intelligence of children
to their age order in the family is essentially
eliminated. However, children from smaller
families (three or fewer children) rated higher on
these tests than did children from larger families,
irrespective of age order. The findings on the



BEST COPY AVAILABLE
two subtests of the WISC, where the pattern is
strongest, are shown in table 9.

As would be expected. irrespective of the age
order of the child, there was a consistent
increase in mean deviation IQ with increase in
educational level of the parent. The pattern,
which was similar with respect to the educa-
tional level of both first and second parent, was
shown on the WISC with the education of the
first parent and on the HFD test with the
education of the second parent (table 10).

Prenatal Care, Complications

The extent of prenatal care and complications
during pregnancy for the mothers of these
children age 6-11 years in the present national
study have been described in a previous re-
port.1 1 Some prenatal medical care hack been
obtained for more than 97 percent of the
mothers of these children. Medical problems or
complications during this pregnancy were re-
ported for 13 percent. nearly all of whom had
consulted a doctor regarding the condition.

No relationship was found between the intelli-
gence of these children and whether their
mothers had had complications during this
pregnancy. The mean deviation IQ's on both
measures of intelligence were approximately 100
for the 13 percent whose mothers had such
problems indicated on the chik.'s birth certifi-
cate and for the 87 percent whose mothers did
not (table 11). Those whose mothers had ob-
tained some prenatal care during this pregnancy
tested somewhat higher than those whose moth-
ers did not, although the differences no longer
existed when the effect of parent education was
removed.

Condition of Child at Birth

Birthweight, Available information from the
medical history given by the mother fo the
children 6-11 years of age in this survey and
from the child's own birth certificate shoved
that nearly 3 percent had weighed less than 5
pounds at birth, 96 percent between 5 and 10
pounds, and the remaining 1 percent more than
10 pounds.11

Children who weighed between 5 and 10
poem& at birth rated higher on the two meas-

ures of interigence than those who weighed less
than 5 pounds or more than 10 pounds (table 12
and figure 5). Mean differences on the .WISC
were 5 and 4 standard score points, respectively,
for those who weighed less than 5 pounds or
more than 10 pounds. On the HFD test they
were nearly 4 apd 2 standard score points,
respectively. Only on the measure of intellectual
maturity (HFD) was the mean difference be-
tween the scores for those essentially normal
weight at birth and the heavier babies small
enough to be due to sampling variability alone,
i.e., not statistically significant at the 5-percent
probability level.

When the more detailed birthweight data
from the birth certificate are used, the increase
in mean deviation IQ with weight (at birth) is
slow but consistent up to about 8 pounds, as
illustrated in table B for the WISC short-form
findings. For boys this increase was from 89
among those weighing less than 3 pounds 5
ounces at birth to over 102 for those weighing
between 7 pounds 12 ounces and 8 pounds 13
ounces. Girls showed a similar consistent but

Figure 5. Mean deviation IQ on the'lhort form of the Wechsler
Intelligence Scale for Children (MSC) and on the modified
GoodenoughHarris Human Figure Drawing (HFD) tests for
children 8.11 years of age, by west at birth: United States,
19634905.

9
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Table B. Moan dov,nion 10 (old standard error of mean on rho WISC site, , form, by birthweient and sex for children

6.11 years: United States, 196: 1965

eirthweight from birth certificate

Lees than 3 pounds 5 ounces
3 pounds 5 ounces-4 poundb 6 ounces
4 pounds 7 ounces-5 pounds 8 ounces
5 pounds 9 ounces-6 pounds ID ounces
8 pounds 11 ounces-7 pounds 11 ounces
7 pounds 12 ounces-8 pounds 13 ounces
8 pounds 14 uunces9 pounds 14 ounces
9 pounds 15 ounces11 pounds 0 ounce

Boys

Deviation IQ

Girls Boys Girls

slightly smaller gain in mean IQ, from 91) to 100
over the same birthweight span.

Length of hospitalnation. Those children
who %ere kept in the hospital 2 weeks or less
following their birth rated higher on both
measures of intelligence, on the average, than
those who were retained for over 2 weeks. Mean
differences were large enough to be statistically
significant on WISC. (both Vocabulary and Block
Design) and on the Woman but not on the Man
Scale of the 111:1) test. The group who required
more than 2 weeks of hospital care at that time
(3 percent of the children) would have included
a large proportion of those born prematurely,
with birth injuries, congenital malformations,
and other men cal problems.'

Congenital nalformations and birth injury.-
Children for whom a congenital malformation or
a birth injury was recorded and identified on the
birth certificate obtained somewhat lower mean
standard scores on the WISC (both Vocabulary
and Block Design), but not on the 111:D test,
than those for whom no abnormality was noted
at birth. However, the proportion of children
who had such conditions was so small, i.e., less
than 2 percent, that the mean differences in
standard score could easily be due to sampling
variability alone.

Ikndedness. Among these children 6-11
years of age at the time of this study, approxi-
mately 11 percent were left handed and the
remaining 89 percent right handed, with a

10

Mean Standard error

89.4
94.2
96.2
90.1

101.4
102.4
102.0
97.7

90.3
95. t
90.0
97.0
98.3
99.9
97.1
97.7

2.70
1.40
0.90
0.70
0.90
1.30
1.70

1.50
1.80
1.00
0.70
0.60
0.70
1.50
4.10

negligible proportion (0.1 percent) ambidex-
trous.

Mean deviation IQ's for right-handed children
were nearly identical to those for left-handed
children on both measures of intelligence and on
the four subtests or parts. The substantially
lower mean standard scores for the ambidex-
trous group are probably due to sampling
variability alone, i.e., not significant at the
5-percent level.

...in status.- Twins were found to score
slightly but not significantly lower than the
single-born children on both the measure of
intellectual development and that of intellectual
maturity. Mean differences in deviation IQ
between nontwins and twins, as well as between
fraternal and identical twins, were small enough
to be due to sampling variability alone since
only about 2 percent of these children were
twins.

Early Developmental History

Information on the early developmental his-
tory of these children 6-11 years of age at the
time of this study-including the age they first
started walking by themselves or speaking their
first real word and the relative speed with which
they learned to do things by themselves - -have
been described and analyzed previously.' 2

Change from breast feeding. - Children who
were reported by their mothers at the time of
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the .itirwy to haw had no tumble at eating tilt
change n,,an ',team feeding' t /ken cut of
those In east fed) gnent14 fated slightly but not
significantly higher (tnvan dittetenee of 2.3
standard st ore points) on the survey toeasures of
intellectual development and intellectual matur-

s, than the remaining 9 per, cm of Itildren who
were reported to have had some en a consider-
able problem switching to regular food (table
13).

Walking. The intelligence of children who
first walked by themselves before the age of 1
year was, on the average, similar to that for
children who did not start walking until 12 to
18 months of age. Mean deviation IQ's on the
measures of intellectual development and intel-
lectual maturity were approximately 100 for
both those who started walking early and those
who started at the more usual age (table 13 and
figure 6).

However, among children who did not walk
alone until after 18 months of age (nearly 4

ao
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Figure 6. Mean deviation 10 on the short form of the Wechsler
Intelligence Seale for Children (MSC) and on the modified
GoodenoughHarris Human Figure Drawing (NFU) tests for
ch,tdren 6-11 year% of age. ny age Chad brit walked
,lone United States. I983-196S.

percent of the children), the mean deviation IQ
in both the WISC and the 1111) test was
substantially lower .about 10 points less than
for these who walked alone by or before 18
months. Mean differences were statistically sig-
nificant at the 1-percent probability level on
both tests and the four subtests or parts. The
mean difference or lag for this physically re-
tarded group was slightly greater on the Vocabu-
lary subtest and Man Scale of the 11F1) test than
on the Block Design subtest and the Woman
Scale of the HE'D test (12 and 11 standard wore
points compared with 8 and 9).

Both boys and girls who started walking later
than usual were also significantly and similarly
retarded in mean deviation IQ on these intelli-
gence tests.

Speech. -- Children who did not speak their
first word until after 18 months of age (8
percent) were also significantly lower in intelli-
gence as measured in this survey on either the
short form of the WISC or the modified HE'D
test than those who started speaking earlier.
Their mean deviation IQ's on both tests were 7
points behind those who started talking before
the age of 1 year and 5 points behind those who
began between 12 and 18 months of age (table
13 and figure 7). The differences in mean
standard scores among all three groupsthose
who started talking early, at the more normal
age, or laterwere too large to be due to
sampling variability alone, i.e., statistically sig-
nificant at least at the 5-percent level. The
extent of retardation in deviation IQ among
those starting to speak later than usual was
slightly greater on the Vocabulary subtest than
on the other subtests. Among girl % and boys
there was a similar pattern of lower intelligence
levels, on the average, among those starting to
talk later than usual.

Learning speed. Mothers' ratings of the speed
with which their children learned to do things
such as eating or dressing by themselves is
generally consistent with their children's later
performance at ages 6.11 years on these intelli-
gence tests at the time of the survey. Those
children considered by their mothers as learning
faster than other children had significantly
higher mean deviation Kr* on both intelligence
tests (scores of 103 on the WISC and 102 on the
1111)) than those whose learning speed was

11
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Figure 7. Mean deviation 10 on the short form of the Wechsler

Intelligence Scale for Children (WISC) and on the modified
Goodenough -Harass Human Figure Drawing WPM tests for
children 6-11 years of age. by age child spoke first real
word. United States. 1663-1965.

considered average (scores of 99 on both tests).
The latter group, with average learning speed,
rated substantially higher on these tests than
those reported to have been slower in learning
than other children (mean scores of 89 on the
WISC and 91 on the IIFI)). These differentials
were found on all four subtests among both
boys and girls.

Health at 1 Year

At the end of their first year of life, 91
percent of the children 6 -11 years of age were
reported to have been in good health, nearly 8
percent in fair health, and nearly 2 percent in

r health, according to the information given
y their mothers at the time of this survey, as

previously described."
Those children whose mothers reported them

to have been in good health at I. year of age
rated significantly higher on both measures of

4 4
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intelligence used in the study than those con-
sidered in fair poor health at that earlier
period. The pattern Was similar on both tests:
the respective *ne in deviation IQ's on the WISC
by infant health status were 100. 97. and 93;
and on the ILA) they were 100, 98, and 93
(table 13). TN- ,.lationship of infant health
status to intelligence of children 6.11 years of
age was consistent among both boys and girls on
all f'.ur subtexts.

Medical Problems

1fedicat history of neurological prob-
lems. The medical histories for the children
obtained from the mother just prior to their
examination indicated that 0.3 percent were
known to have epilepsy and 0.1 percent cerebral
palsy, as previously described.13

Those children reported to have cerebral palsy
tested more than 15 standard score points below
other children. on the average, on each of the
tests and subtests of intelligence used in the
survey (table 14), mean differences that on the
WISC and HFI.) were statistically significant at
the 5pereent probability level despite the low
prevalence of this condition. Those with a
history of epilepsy also had significantly lower
mean deviation IQ's on these tests than other
children, but the mean differences were sub.
stantially smaller, 5 standard score points on the
WISC and 8 on the /IFD.

Medical findings on examination.- From the
medical findings on physical examination at the
time of the survey. the prevalence of heart
conditions among U.S. children 6.11 years was
estimated as 2.6 per 100 children and for
neuromuscular joint conditions as 3.6 per 100
(table 14 and figure 8). In addition 3.6 per 100
children were found to have some other type of
medical condition. These findings were based on
the medical history made available to the ex-
amining pediatrician and his own diagnostic
finding; at the time of the survey examina-
tion.13 Information from the birth certificates
available for 60 percent of these children
showed that a congenital malformation with or
without a birth injury had been evident at birth
for 1.0 percent and that an additional 0.3
percent had a birth injury only. It should be
kept in mind that all three sources of infor-
mationthe birth certificate. the medical his-

0 -
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tory, and the examination are subject to ob-
svrver differences.

The examining pediatrician considered 80
percent of the heart conditions and 60 percent
of the neuromuscular joint conditions found or
identified on examination in the survey to have
been congenital.

Those children with congenital heart or
neuromuscular joint conditions found or identi-
fied on examination scored substantially lower
on both measures of intelligence used in the
survey than children without such physical
conditions and slightly below those whose heart
or neuromuscular joint condition was considered
to ha. e been acquired. Mean deviation IQ's for
those children with congenital heart conditions
were 5 standard score points below and those
with acquired heart condition about 3 points
below those without heart conditions on both
types of intelligence tests (WISC and IIFD).
Those children with ongential neuromuscular
joint conditions had mean deviation IQ's on the
11FD 8 standard score points below and on thy
WISC nearly 6 standard score points below the
respective mean deviation IQ's for children
without sii.-11 conditions (table 14 and figure 9).

A further review of the specific type of
neurological joint conditions indicated that 0.5
percent of the children in this study had a

neurological condition identified as cerebral
palsy, other cerebral problem, or minimal cere-
bral dysfunction; 0.3 percent were identified on
examination as mongoloid and/or mentally re-
tarded, 0.6 percent as having eye muscle dis-
orders, and 2.2 percent as having only mils-
culoskeletal joint conditions.

Findings from the measure of intellectual
development (WISC) used in the survey show
significantly lower mean deviation IQ's for those
children with a condition identified by the
pediatrician as mongolism and/or mental retar-
dation or as cerebral palsy, other cerebral
problem, or minimal cerebral dysfunction than
for those children with eye disorders or mem
culoskeletal joint conditions, as may be seen in
table 14.

Preschool Educational Experienta

On the medical history obtained prior to the
survey examination of these children 6-11 years
of age the mother was asked wl,,.ther the child
had attended kindergarten and; or nursery
school. Seventy percent of these children were
,reported to have had such preschool educational
experience. The mean deviation IQ's for children
with this experience was significantly greater
than for those without it. 7 standard score

13
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points greater on the WISC and 4 points greater
on the IIFD. The differential existed on both
the Vocabulary and Block Design subtexts of the
WISC (mean differences of 8 :znd 6 standard
score points, respectively) but only on the
Woman Scale of the 111.1), and on that to a lesser
extent (3 standard score points).

When considered in relation to the educa-
tional level of first parent for white and Negro
children. those with preschool educational ex-
perience Consistently scored slightly higher, 2 to
6 standard score points on the average, on the
WISC Vocabulary and Block Design subtests and
on the IIFI) test than those without such
experience at each level of parent education
(table 15). The (tiny exception was on the IIFD
test for white children whose parents had
completed less than 5 years of formal schooling.

The relationship between educational level of
parent and deviation IQ of the child was
stronger on the WISC for white than for Negro
children but of approximately the same order of
magnitude on the lilt) test for both racial
groups among children with and without some
preshoI educational experience. Hence. for
children of both racial groups, preschool educa-

to

tinal experience does seem to have a slight
positive influence on their standard scores on
these intelligence tests even when the effect of
the educational level of their first parent is held
constant.

DISCUSSION

Factors in the family background and early
developmental history of children considered in
this report in relation to their measured intelli-
gence will themselves generally be influenced by
various aspects of both heredity and environ-
ment in varying degrees. The contributions of
both have been the subject of extensive study
for over half a century since Binet's early work
with intelligence testing.14 Studies of twins such
as that of Scarr-Salapittekl 8 have attempted to
estimate the proportion of variability in general
intelligence scores due to heredity and environ-
ment among the advantaged and disadvantaged.
However, this report is limited to national
estimates of the pattern of interrelation of the
factors considered with measured intelligence.
Comparisons are made insofar as possible with
previous relevant findings among children, al-



though almost.- without exception the previous
studies have used tests of intelligence different
and not precisely c omparabk to those used in
the present national survey.

Family Background

The strong direct association between both
the intellectual development and intellectual
maturity of U.S. children 6.11 years of age and
the educational attainment of their parents
found in the present national study are consist-
ent with previous findings among those groups
of children studied by Bayley" and Honzik.17

Younger children in the present study whose
mothers were foreign born, and hence would
have included a disproportionate number who
were bilingual, rated lower on the verbal but not
on the performance tests of intelligence used in
this study than did children of comparable age
of native-born mothers, consistent with the
findings from nearly 100 investigations in the
United States and other countries with respect
to intelligence test scores of younger bilingual
versus monolingual children.'

The pattern of association between maternal
Age and intellectual functioning of children from
the present study (lower deviation IQ's for
children whose mothers were under 20 years and
those 40 years and over) is similar to but even
more pronounced than that found by Lob119 at
Johns Hopkins in his study of more than 3,000
births among mothers from middle and lower
sociocultural groups. He attributed the de-
pressed IQ's for children of younger mothers to
a number of biological and environmental fat-
tors including physiological and anatomic im-
mat urity influencing maternal reproductive ca-
pacity and immaturity of maternal behavior
with respect to child-rearing practices. The
4xurrent c of mongolism and other anomalies of
the ventral nervous system he found to be
strongly related to advancing maternal age, with
over half of the reported cases of such condi-
tions in his study being among children of
mothers 36 years and older.

With respect to the effect of paternal age on
intelligence of children, Newcombe and Taven-
dale20 found, among their study group in
British Columbia, a significant paternal age

effect which is essentially independent of the
effect of maternal age for fathers 45 yews and
older consistent with results from the present
study. In particular, congential malformations
were substantially more frequently found among
children with older fathers.

The negative relationship of family size, i.e.,
number of live siblings, to the intelligence of
U.S. children in the present study was more
pronounced on the verbal than on the per-
formance tests and stronger among those whose
parents had no college education than those
whose parents did. This relationship is consistent
with findings of Anastasi,21.22 Nernst," Hig-
gins,24 and Nisbet.25-26 The relative differen-
tial in verbal and nonverbal development has
been attributed to different degrees of adult
L.nact provided in families of different size and
of different economic levels. However, studies of
Dawson27 and O'Hanlon29 among some 1,200
Glasgow children showed an even stronger nega-
tive or inverse relationship between intelligence
(Stanford-Binet tests) and family size when all
births, including stillbirths, were considered than
when limited to live siblings in the family. This
is also consistent with findings from the present
study where there is a more marked difference
in mean deviation IQ between single children
and those with one or more stillborn or deceased
siblings than with one or more live siblings.

The influence of ordinal birth position on
measured intelligence has been investigated for
some 100 years. Altus,29 in a review article,
cites analyses of persons in Who's Who. Rhodes
Scholars. English Men of Science, and similar
select groups showing predominance of the first
born. Sir Francis Calton in the 1874 English
Men of Science suggested that through the law
of primogeniture the eldest son was likely to
become possessed of independent means and to
be able to follow his own tastes and inclinations.
Furthermore, he speculated that parents treated
an only child and a first born as a companion
and accorded him more responsibility than other
children. More recent findings of Chittenden et
al.30 showed differences between siblings on
grades and test scores that significantly favor the
first born. In the present national study, while a
significant inverse relationship was found be-
tween age order and performance on the intelli-
gence tests used, the mean difference between
the first and second born was negligible.

tit



Condition of Child at Birth

Birthwight. I ht- stoat( atttly Itluet mratt
!eels tit' both measured intact teal desehpment
and intellectual maturity among U.S. children of
below And otiose turtnal hirthweight than
Jul 4 41Ig 11; .4* 41. at` 1104111.4! 14411111M`igh1 (4

pounds) ate t onsistent with findings from aton-
able pretious st tubes. Babson et al.." in his
cllabrate perinatal study ornt#ng 4.year-old
0.egon children, found the mean IQ (StantOrd-
Bint of the osersized birthweight group to be
3.5 points below those 01 standard birthweight.

Various studies hate been concerned with the
effect of prentatutity or low birthweight on
physic al and mental detelopment. Weiner"
inch, met! in his reties. of available studies prior
to 1962 that of the 1$ studies reported. only
one failed to find premature subjects at a
disadtantag in regard to IQ. More recent studies
of Weiner et oh' 3.4 4 hat e indicated that impair-
ment (intellet tual) in low birthweight infants is
largely due to Assoc toted measurable indexes of
minimal neurc4ttical involvement. Retarded
growth in premature babies has been attributed
in many cases to the effect of placental ietuffi-
cieny. Yoshida et .11.35 recently demonstrated
an altered pattern of energy metabolism in
leukocytes of premature (small for gestational
age; infants similar to that found in young
infants with severe postnatalnatal protein-calrie mal-
nutrition, thus lending support to the concept
that fetal growth retardation may be .t manifes-
tation 01 malnutrition in utro. Ott autopsy of a
group ot stnall6q-gestational-age and normal
birthweight Infants, Chase et 41.36 found the
cerebellum to be the area of the brain most
greatly affected b intrauterine under.
des c:cipt114111.

Conger:tint matiimnatione and birth injuries.
Nffit e the pytdati,g, under stutl c xt Etudes
institutionalized children. the lack 01 a demon-
strable ass, ti m between measured intelli
geni e and the presence or absence of a congeni-
tal malformation Or injury identified at the time
or birth for U.S. children is not unexpected,
with the low presalettce suh conditions
ret carded int the birth certificate. The 1970
report of . WI IC) Scientific Group on Genetic
Fat tors in Gingenital MaIformations.57 in sum-
mariting atonable research findings, indicates

is

that about I percent 14 All liseborn And stillborn
chilarett hate or will tICACIttp signs of .4 harmful
single-gen trait and that a further 1 percent
has chttsm.ssomol abns rmalities. many of
which determine %new handicaps. In addition.
some .4 percent of all livrborn and stillborn
children hat e ctangenital Maliorthations, as de
fitted by the WII0 group. although, as Many of
these affect internal organs. they tna; not tic
reognize until long after birth or at autopsy.
these Wilt) estimates are generally consistent
with those fig CS. children from the presen,
study. In a small proportion, the WHO report
indicated there is a known teratopeni# agent
e.g.. maternal rubella, tosoplasmosis, or ex
posure in early intrauterine life to ionizing
radiation or to toxic agents or drugs. However.
the majority of mill conditions hate a genetic
component, and almost all have indirect evi-
dence of an environmental component also.

ruin status. National estimates from the
present study showed twins to have rated
slightly but not significantly lower, on the
average, than the single-born child on the verbal
component of the test or intellectual develop-
ment (WISC-Vocabulary) and on the test of
intellectual maturity (111:1)). On the perform.
once component of intellectual development
(WISC4ilock Design) twins did as well as non-
twins.

These findings are somewhat less marked than
those of Mittler" and Record, McKeown, and
Edwards" in England and Husen" in Sweden.
Mittler, in his study of 4-year-old English chil-
dren (200 twins and 100 singletons), found the
twins to he more retarded than the nontwins in
language detelopment and also found some
indication of ,overall immaturity. Record,
McKeown, and Edwards, in their study of
Birmingh.m children (4R,913 single born and
2.164 twins). showed twins to do less well on
the standard "e1even.plus" test of verbal reason-
ing than nomwins. They attributed this primar-
ily to less frequent association of twins with
adults. Husen. it his study among 2.7(K) single
horns and 1,000 twins in Sweden, found that
twins did not do as well on achievement tests
and in school marks as the single born.

Much of the difference between findings: from
the present study among V.S. children and those
from the English and Swedish studies is prob.



Ably due to the lack of comparability of the
tests used.

Early Developmental History

Mt/king. the sitting assticiat ion !HI wren de-
layed walking (starting after I 14 months) and the
intact mai detelpment and maturity of U.S.
t hikiren in the present study is consistent with
previous findings among %ohms groups in the
population. Donoghue et al.'" found that only.
11 pert ent of English children in at ward for the
mentally retarded had learned to walk before
the end of the second year compared with 95
percent of infants from a Wril.baby Clink who
walked unaided by age 10.14 months. Neligan
and Prudhant42 found from the Newcastle
Sertey of Child Detelpment that children later
est hided toin normal school because of mental
defect, cerebral palsy, or deafness showed a
%jolt-it ant delay in %talking unaided.

Speech. 11w relationship between intslh-
vin, as measured in this study, and the
retardation of speech de telopment is nearly as
strong as that between intelligence and walking.
This also would hate been expected since the
major causes of spec( It delay hate generally been
tonnd to Ite mental retardation, functional
(emotional), brain injury, and hearing itris.4 3 .4 4
in the Nett t am Surtey4 2 Neligan and Prudham
also (Mind that c hildren later excluded from
normal school on act omit of mental defect.
terebral palsy, Of deafness showed a signifit ant
dela% in using Stilitlft es.

Children in the present national study with
art ic ui.rtitat problems (8 percent of a 11 children)
alai had tower standard scores tan these inteni.
gem e tests than those whose parent indicated
they had no trouble talking. This is consistent
with findings of Nlattyn, Sheehan, and Slutz45
for rtwutall retarded patients in a California
ht ospi t al tt here nearly t third had articulation
ths4n-ders.

Medial Problems

C4putliti.ms Alec t Mg the detelopment or Jinn
tip ing of the net-tints system. primarily cerebra,
palsy send tpiktny. hat e been Ittund repeatedly

to br more prevalent among the mentally
handicapped than among the general pop-
ow . .44.46 In Drillien et al.,particular. "
in their studies of the mentally handkapped
children in Edinburgh. in and outside of institu-
tions, found over one-half to have cerebral palsy
and about one-sixth to have epilepsy.

While the present study among U.S. children
is limited to the noninstitutional population and
hence excludes a substantial proportion of the
more severely mentally handicapped in this
country. the relation of these conditions to
measured intellectual development and maturity
is dearly apparent. Those U.S. children with a
history of cerebral palsy. though varying sub-
stantially in performance, obtained mean stand-
ard scores on both intelligence tests that were
more than I standard deviation below the mean
for all children (16 and 21 standard score points
lower, respectively); while those with a history
of epilepsy, who also varied widely in perform.
41141`. as a group tested one-third to one-half a
standard deviation below the mean for all
children (5 standard score points on the WISC
and 8 on the IIFI)). Those with a history of
epilepsy. but not the cerebral palsied. were less
retarded on the Block Design than the Vocabu-
lary subtest of the WISC.

For t hildren with cerebral palsy and epilepsy.
the presence or extent of mental deficiency
%mid depend on the area of and degree to
which the brain was affected.

Cerebral palsy the group of conditions al.
let Ling control of the motor system due to
lesions in various parts of the brain and occur-
ring as a result of birth injury or prenatal
cerebral defect is more frequently associated
with severe mental deficiency.

As summarized recently by Stores4 7 previous
research on the cognitive function in children
with epilepsy (among whom proportionately
fewer appear to be mentally impaired) indicates
that among persons with epilepsy temporal lobe
lesions in the hemisphere dominant for speech
cause impairment of verbal abilities (inluding
defects of retention and learning of verbal
material); while performance on test* of visuo-
spatial or pereeptual-motor abilities and of
memory for nonverbal material is impaired by
lsitns tl temporal lobe itt the nondtmittant
hemisphere .4 I" 3
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fit 4, ohti.ist with patients with temptiral Ii4u
attacks. those with 4 entre. ephalic" epilepsy
have heett shown to have no obvious memory
defect. but to be impaired on tests of stpttaittetl
attention.ls 4

In further ret ern research on the es *nip irative
pet lila mail% e cut it ill is filAiii-Cti eftileptio
and n4inepilcpt ic children, Oren and I fat t 5

ct0114. !Wed that the reason epileptic children
scored below expectancy Inds itt h41
at hietement and language usage may be thot
parental expectations tend to be lower for them
than if they were Hoot epileptic. This hypothesis
would he !!insistent with the poorer pet Ism
awe among U.S. children shown on the Voc.ilm
lary than on the Blot k Design subtests of the
W1SC from the present study.

Pro itms studies have suggested that chklren
with signitii ,nit t ttngenital heart defect. espe-
cially of the o yanti type. may hate 4lela}ed
motor de.:0144pment and a higher-thanexpeted
incident s of mental While PCMitlit y5659 consist-
ent with findings from the present .!tidy among
U.S. children. Findings from these earlier studies
were mixed with respect to the influence of
hemodynamic severity of the lesion, but several
suggest that environmental deprivation due to
physical incapacity may be a factor.

Preschool Experience

The slight advantage evident in this study on
the measures of intellectual dIselyment and
intellet tual maturity of children who had some
preschs sof etiot at ional experience, such as that in
kindergarten to nursery school, 44%er those who
had none is not int onsistent with findings from
several pre% ious st

McHugh," in his 1940 study of hadren
entering public sehtol kindergarten in a small
town in New Jersey, found significant gaits in
IQ score resulting from preschool experience
when the Stanfordnet tests were given under
standard conditions and when the initial test was
given before any preschool experience. lie
further concluded that since these gains
occurred so rapidly it was more likely they were
due to better adjustment of the testes in the test
situation than any real growth in intellectual
capacity.

Earlier studies of Wellman" at the University
of Iowa Child Welfare Research Station found

is

. t

that Iwa of preschool experience beyond I
year bears .1 direct relation to the amitut of
Pill in intellectual capacity.

In a number of reports from established child
research t enters throughout the United States
inchtting those of Anderson.62 Bayleti3-ti4
Birt1.05 Fratalset and Barlow,66 Goodenough
and Matrer,67 Lamson.ds Olson and I lughes,69
.tad Visas" the investigators were unable to
s mein& from the results of their researches
that preschool experience has any appreciable
effect upon the IQ.

A subsequent study by Wellman and MCand-
less? t at the Iowa Child Welfare Research
Statism found evidence suggesting that teacher
contacts at the station preschools play a definite
role in the verbal aspects of mental develop-
ment. particularly of children in their first year
of preschool experience, but that verbal aspects
of intelligence are not the aspects in which
preschool is most stimulating to IQ change.

More recently Cicarelli et al.,72 in their
evaluation of the effect of the Head Start
programs. found slight but statistically signifi-
cant superiority of full-year Head Start children
on certain measures of cognitive development.
In their review of the existing evaluative studies,
they also found that these preschool curricula
achieve little unless they forts on language and
number concepts.

SUMMARY

This report contains national estimates of the
prevalence of selected congenital or other early
developmental health problems and describes
the relationship of selected aspects of family
background. infant health status, and early
developmental history to the intellectual devel-
opment and maturity of noninstitutionalized
children 6-II years of age in the United States,
based on findings from the National Health
Examination Survey of 1963-1965. For this
national study. the probability sample of 7,417
children selected was representative, and the
7,119 (96 percent) examined were closely repre-
sentative of the 24 million noninstitutionalized
children 6.11 years of age at that time.

The measures of intellectual development
used were the short form of the WISC (Vocabu-
lary and Block Design) and the modified 111rD
tests.



The principal findings from this study are that

.1 he relationship between intellet total desel-
tpment or intellectual Mit lathy of 4 .hildren
and the academic achievement of their
.erond parent, or mother. we. as strong as
that preciously found for this group with
the educational level of their first parent,
or father.

ct ti-I I years of of whose mothers
%s ere foreign born generally did as well :is
children whose mothers were natives of this
country on the tests of intellectual develop-
ment and intellectual maturity used in this
study except for younger children on the
st-rbal component (WISCVocabulan,).

Mean desiattttn IQ stores of these children
ye.us of age increased with the age of

their mother and their father at the time of
their birth to a maximum at 25.39 years
to maternal age and 25.44 fox paternal
age. Those whose parents had been older,
40 years m more for the mother and 45
years or older for the father, showed lower
mean scores than those.whose parents had
been younger at the time these children
were born.

the intelligence of children (mean de
viation IQ) on both measures used in this
study was found to decrease etmsistently
the number of other live children in the
family increased. When controlled on edu
t Annul kvel of the fitt parent. that
pattern of indirect association with family
size on the WISC Vocabulary subtest per-
sisted but was less marked or consistent on

either the MSC: Block Design or the
miglified

Children who were of relatively normal
weight at birth, 5-10 pounds, rated signifi-
cantly higher on both measures of intelli-
gene used in this study than those who
weighed under 5 pounds or more than 10
pounds.

Twins were found to score slightly but not
significantly lower than single-born chil-
dren on both measures of intelligence.

Children whose walking or speech was
retarded beyond 18 months of age showed
significantly lower mean deviation IQ's on
both measures of intelligence.

Prevalence estimates for medical conditions
specifically identified on examination or
history for these noninstitutionalized
children 6.-11 years of age including epi-
lepsy, cerebral palsy, mongolism, eye-
muscle disorders, and heart and musculos-
keletal juo;nt conditions were obtained.
Those childrea with such medical condi-
tions tended to show significantly lower
mean deviation IQ scores than children
without these problems.

Children with some preschool educational
experience i.e., who had attended kinder-
garten or nursery school -generally showed
some advantage in deviation IQ scores over
those without such preschool training even
when the effect of the educational attain -
meat of their parentis) was held constant.

Comparisons with relevant findings from pre-
vious available studies are included.
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HFD tests for children 6-11 years of age, by race, kindergarten or nursery school experience, and educational
attainment of first parent: United States, 1963.1965 34



Table 1, Mean devat;on 10 and standard error of the mean on the short form of the Wechsler Intelligence Scale for Chddien (WISC)
and the modified Caexterunigh Hams Human Figure Drawing (14F01 tests for and number end percent distribution of children 6.11
Years of acre, by ed.,,,,atiorat attaintrieut of mother and of father. United States, 1963.1965

Educatian of father and
of mother

W 1SC HFD
Number of
children

in thousands

Percent
of

childrenContt. nett VtiCaltssi.if}
I Stork

Design
Comb,reed

Man
Scale

Woman
Scale

Father (1st parent)

86.1
93.9

100.2
107.7

86.0
92.5

100.9
108.3

0.86
0.76
0.30
0.52

1.30
0.72
0.32
0.85

83.8
93.6

101.0
109.7

82.9
91.4

101.8
110.3

Standard

1.52
0.83
0.49
0.59

2.10
0.98
0.43
0,77

Mean deviation

89.5
95.4

100.6
107.1

90.0
94.7

101.3
107.7

error

0.51
0.75
0.31
0.71

0.92
0.58
0.43
1.08

10

90.4
96.8

100.0
1045

89.6 i

96.1
100.6
103.7

of mean

0.85
0.68
0.39
0.53

127
0.65
0.48
0.80

91.0
97.9

101.1
105.0

91.0
97.4

101.6
104.1

1.34
0.86
0.48
0.61

1.89
0.91
0.55
0.72

92.5
97.6

100.9
106.8

90.3
97.0

101.4
105.1

1.54
0.64
0.41
0.61

1.77
0.86
0.51
0.61

1.419
4,116

10.189
4,256

839
3.314

13,070
3,232

0

to

e

7.1
20.6
51.0
21.3

4.1
16.2
63.9
15.8

0

0 0

&

Less that* 5 years.
SS years
9.12 years
13 years or more . .

Mother (2d parent)

Less than 5 years
6 a yeurs
9.12 years ..
13 years or more

Father t1stparent)

Less 1.lsan 5 years ...... . .

5 8 years . .

9.12 years . .

13 years or more

Mothtt (2d parents

Less than 5 years
54 years
9.12 years .......
13 years or more

33
25



tati.. 2 &Iva" 41,;..#1 10 -it meted -No i-vrt ..t IN,...o.s ltdoit.410,14 S. 0.1 tv Chtfdtstt IWO and the mraittiatt

Goodt""440. I 4'"4 P$...,t. 144f " '' 44741.".. to'f '44 tli404.44 ..... hart. 8.11 Joe, tvv offutat.onat

.. . 1 . . 1 I I sIta. 1,3: Fet.)10N 1 1.1t.i&f)

EttuCet+AA tAttot Ind
trfttrhet

Father, :,ode' 6 lithlf$

ti:Vek
VO,..tittsdet

Ith'Ss941

- Ie
HF

Combmed

11VISC

Mat *Imo/ (.4)tobtrwtf

Uale Scar/

f4F13

Colttbsoed

Number of Pert-rift
efittlitew of

its thousands ch.tOwte

Mom, oeviaboti 10 Standard war of mean

Mother
Under 5 yews 841 81 0 893 89.4 89,6 919
541 vows 87.1 845 00.7 /72.0 918 96.0

861 85.5 819 90.3 93.1 90.0
$3yw,t%nr MS"

fotert, sa

95.6 102.5 905 94.8 91.0

Mother
liode S *mos 813 0 : 86.6 904 90,6 91.3 918
68 vras 92.3 919 938 959 97.6 96.4
9 17 tows 91: 961 980 96.0 98.9 98.9

19 rr hvo 101.9 100 1 103.7 '043 104.8 1052

Cattle', 9 12 w a

Mottwr
Uoder 5 R9 86.3 93.9 91.6 98.7 88.7

6 8 yoft44 . . . 96.2 948: 986 98.6 99.9 99.5

9 12 rears 101.3 107 3 101.6 100.6 101.7 101.2

13 104 4 1059 104.2 100.7 101.0 1032

F:ittwt t3 vows of ro.)00:141.*11

Mothot
Uncle 5 yrai

ff vow . 103 8 104.3 104.5 104.5 106.8 1022
0:as% . 105.6 107 3 105.2 104.4 104.7 1058

13 yeas ut tnr)IP 1102 112 6 109.3 104.8 105.3 105 9

26

98
0.74
128

67.62

2.26
0.96
0.70
2,9

1.49
1.07
0.30
0.03

2.62
0.48
1.02

226
1.68
1.08

67.06

2.70
0.90
0.94
1.80

2.84
1.19
0.47
0.86

2.87
0.72
0.78

502 354
646 45.5
264 18.6

7 0.5

193 4.7
1,531 37.2
2,250 54.7

140 3.4

132 1.3
$78 9.6

8.223 80.7
856 8.4

94 2.2
2.124 49.9
2,030 47.9
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Table 4. Mean deviation it) and standard error of the mean on the snort form of the Wechsler Intelligence Scale for Children (MSC)
and the modified Goodenough-Harris Human Figure Drawing INFO/ tests for and percent distribution of children 6.11 years of age.
by age of mother and of father at the time of the child's birth: United States. 19834985

140.4.1

Age of parent at birth
of child

Mother

11i13 years
2024 iai
25.29 years
30.34 years
333 veers . . .

4044 yfar%
45S4 i ears

15.19 years
2044 years
25.29 yor-
30-34 years
35 39 years
40-44 years
45.19 years
50 years and over

WISC

Vecab Week
ulwv Design Sc&e

Man Woman
Seale Sa

Mean deviation IQ

101.0 101.6 101.6
99.0 09.4 99.9
94.9 95.0 96.1

1002 100.7 1018
99.5 14.10.8 99.7
97.9 4.*5.3 39.1

100.7 1019 100.7 100.4 .* 101.3 101.7
101.1 102.4 101,0 100.6 101.7 101.4
97,8 979 99.0 97.6 98.5 99.6
90.3 881 93.2 91.4 96.3 982

962 97.8 96.0 992 100.3 99.8
98.4 98.8 99,4 99.4 100.7 90.7

100,8 101.3 101,5 100.4 101.1 101.4
101.0 101,8 101.4 1002 101.3 1012
99 8 101.1 99.7 100.8 101.0 1022

100.0 100.7 100.8 99.0 100.1 100.1

95.6 95.6 96.7 962 97.1 98A
92.3 93.4 94.2 94.8 98.3 95.0

Standard error of mean

0.50
0.6$
0.60
0.73
0.92
1.84
4.20

0.79
0.54
0.83
0.74
0.74
098
1.33
120

0.50 11.0
0.56 30.8
084 27.3
0.58 19.0
0.90 92
1.24 2.6
4.30 0.2

0.88 2.5
0.58 20.8
0.43 29.3
0.85 23.1
0.77 14.0
1.08 6.7
1.51 2.4
3.00 1.4

27
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Table 7. Mean devadrOn 10 and standard error of the mean on the short form of the Wechsler Intabigence Sage for Children flArtfiC1

and the moddred Goodenough Hem Human Figure Drawing tHF131 tests for and percent distribution of children 641 years of
age, by number of deceased siblings thorn dead or who died WW1: United States. 19834905

Number of deceased
siblings

W1SC

RFD

W1SC

14PD
Percent

of
childrenCombined Voctbutaty

Block
Design

Combined VOCabutaty
Mock
Des ign

Born dead Mean deviation IQ Standard error of mean

None 99.8 100.2 100.1 99.7 0.80 0.80 0.50 0.60 93.9
I fabling 97.3 08.0 97.7 984 0.74 0.96 0.77 0.72 4.4
2 siblings 99.4 98.2 101,9 98,1 2.99 2.50 3.88 2.90 1.t
3 siblings 97.8 97.5 989 999 0.3
4 siblings 88.2 86.6 87.4 88.4 02
Sublet. Or more 98.8 95.8 98.3 92.8 0.1

Livid:tom but died
Itifteee surety

None 90.9 100.5 100.4 99.9 0.58 0.77 0.50 0.51 92.8
1 ubling 95.2 95.5 96.0 96.8 0.82 1.19 0.74 1.04 5.8
2 siblings 91.7 91.8 92.7 93.9 1.82 3.00 0.88 1.79 1.1
3 siblings 84.8 81.8 88.0 83.3 3.49 5.75 2.28 8.21 0.3
4 siblintri 92.1 94.5 909 909 0.1
5 siblings or more 87.6 87.8 889 98.2 0.1

Table 8 Man deviation 10 and stAndied moo of the mean on the short fain of the Wetirder tritelligence Sods for Children WOW) and the inodhrd
Goodeehuidt Hand Woman F,gu te Dfareetd 04F01 tests he and numfare and perimitt distribution of rhilditm 8.11 years, by age alder of the Odd en theforrily United States. 1963 1965

At nide. t
child ,n trendy

First
Secntrif
Med .

igool th
Finn
sixth

Fon
Second
Vent
Fourth
Fifth
teeth or tote

MSC

Fre.* 81ockCombined combined
Dmign

OF0 WISC Combined

I
Gait

smirk's", 1 Wornascasn

Mean deviation 10

101 2
100.5
99 4
96 5
an a
92 t

107-9

99.3

I °6.192 3
or 3

100.8
100.8
tOir e
98.1
965
94.1

100 3
100 2
lib s
97 9
96 7
98?

101A
101.3
1008
98.9
96.6
90.0

100.8
1009
100,9
'9 2
98.8
994

Standard erne of mewl

1030
101.9
100.3
973
93.8
971

14F0 Combined
Number of

children
Gins in thousand*

herbed
of

dinkier,

99 3 1012
99 1 100.8
985 100.2
05.7 982
937 98.1
WI 98.4

99.3
995
99.5
97.8
97.2
98.0

0 60
0.67
0 6/
02?

I 1 28
10

A.

0 73
0 71
0 77
t OF
1.46
1 50

0.53
046
067
097
1 19

00

046
056
0.58
0.98
1 23
1 50

085
072
0.73
1.38
1.84
1.60

067
047
0.71
0.70
1.30
1.80

071
0.81
0,87
127
1 71
120

0.64
0.57
080
0.81
1.19
t 70

082
0.73
0.81
1.25
1.90
1.70

0,61
0.58
0.74
096
1,48
1.80

8.11/37

8,989
5.114
2.984
1.147

999

29.0
29.3
21.5
112
48
4,2

29
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Table 9. 11,11c.to de.natin and %tanct,ird 'nice if !ha mean nes the MSC Vocirtrulie v and 13Iork Design hash for tholdoin 811 years of dee. hV aye

I 'Wet ttf t hod .(1 tarns, :erect number of children tinder 20 years on the household United States, 1983-1965
1.411,1101.-len-

1.1.1.
VVISC oibUldr V

Aqe Order i.t (hold It %lumber cot Stetsons tiuter :10 yews
no lion,' v

First . 104 1 10110

1

1039 1 99.1
Second . 104.9 103 3 ! 100.4
Thud 103.1 ; 100.3
Firth *00.9
Fifth I

Booth or tater 1 I

First
Second
Unit
Fourth
Fetus
South 14ter

094 097 0.70 0,96
0 73 0.75 0.95

080 093

I

i 0.941

y

nnehrild

5

-

fshottbet

*UK Mock
4.011.1101401011.1111.

.
Design

011+
of persons under 20 years in household

6 o#

Win deyiato.n110

t
._1. .

6 or
MOW

98.1 89.4 100.4 102.0 101.6 69.$ 100.5 92.5
96.5 90.1 101.7 102.3 101.0 979 94.5
96.8 92.5 1022 100.6 1002 979
96 3 915 100.6 98.4 95.6
95 6 91.2 983 95.7

91.3 - 94.1

Standard c* of owen

162 193 0.9? 0.66 0.98 1.06 2.07 1,81
1 04 1.95 0.80 0.57 0.66 0,97 1.40
0.80 1.30 0.68 0.04 123 1.66
1.30 1.2? 1,15 1,23 0.96
2.95 1.27 ' 2.48 1.19

1.58 . - .. 1.01
I. -... ......-

Table 10 Wan deviation 10 .onto stittlitltd ono* of 11w mean by arte turret, of ehill in family and education of wood parent on theissochtsed HP()
tact and by ,vie Nemo! of ,hold on twenty and edorcAttnn of tint (went no the iAltSC Voc,ibutary and Block Deport tests United States,
1963 1965

Al/worrier .11
Child in t:ertily

441b.l.

HF13 MSC Vocabulary

Ettuctiten of second Parent
1

Under i SR I 9.17 113 yew.,
5 Items yearn y....ff!.. CO Mote

W1SC Block Deugn

roost 95.7 1 95 6 i 100 8
Sec, .4ef 89 1 i 97 8 100.6
Triad 89.0 I, 96.5 1 101.0
Fourth 88 1 : ft5 0 90 0
Ptth 86 6 I 95.5 I 9!.. 6
Sian: rt At I' 90 9 1 091:J I 98 3

1036
102 2
1041
105+
10f.,

956

rote 1.67 0.94 0,43 ; 096
smoo-of 1 93 1 20 0.67 f, 0.33
Thod 2 12 Ott; 0.69 t 1

math 148 1 16 1 II 1113
Fifth . 3.53 2.08 0 96 3.85
Si Ith or later . ' 5 54 3 18 2.90 5.96

30

EducatiOn of first parent Education of fost parent

Under 5.8 j 912 13 years
years y ent or Mare-

Wan deviation 10

88.2 95.5 1 102.8 1 t 1.5
844 94.0 : 101 6 110.7
840 94.1

1

100.3
j

107.8
81.6 ' 90.6 99.1 106.8
81.9 1 91.7 961 103.2
81.7 922 942 99.8

St.icidard runt nt mean

Unite,
6 roan

91.0
90.0
69.7
88.1
897
88.9

969
94.7
96.9
932
95.6
97.6

92
years

100.6
1012
100.6
100.4
99.0
97.6

13 years
nr more

2 31 0 97 0.49
1 64 059 0.68 078 13 1 0.04 0.46

067 0,90 1.00 943
2.1 5 1.09 0.60 0.70 1.41 1.04 0.48
2.82 0 115 0.70 082 0.89 106 0.87
1.59 1.63 1.08 1.86 125 1.65 1.10
7.07 1.36 1.90 22.84 2.42 1.42 1,81

........... ...two, --.

106.6
107.1
108.6
108.3
107.6

1.10
0.86
1,06
147
3.32

22.00



Tab** t 1 Mean deviation IQ and standard error of the mean on the short form of the WechtInt Intelligence Scale for Children (WW)
and the modified Goodennitgli.Haiiis Human Figure Drawing (P$FD) tests for childten elf years ofage, by presence or absence of
medical COMMICatIOnS of mother during pregnancy and by education of the second parent on the MSC: United States, 19034995

Item
Medical Complicates of mother *mitt Pregnancy

Wine Some None

Mean deviation ICI Stimdsrd tweet of mean

Combined 100.1 ova OAS 0.65
Vocabulary 101.5 100.8 1.08 OAS
Block Design tooA 0.99 0.83

Combined 99.5 99.8 osis 0.48
Man Scale 100.8 100.5 "'9 0.59
Woman Scale

ralarismisoist

1000 100.5 0.70 0.42

Education of second parent
Lets than 5 years 92.1 95.2 3.72 1.40
54 years 92.4 92.5 1.41 0.72
9.12 years 1096 101.0 0.71 0.31
13 veers or mate 100.0 108.3 1.39 0.83
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APPENDIX 1

STATISTICAL NOTES

The Survey Design

lite sample design for the second cycle of the
Health Examination Survey, similar to the one
used for the first cycle. was that of a tmiltistage,
stratified probability sample of loose dusters of
persons in land based segments. Successive ele-
ments dealt with in the promss of sampling are
primary sampling unit (PSU), census enumera-
tion district (El)), segment. household. eligible
4:hild (EC), and finally, the sample child (SC).

At the first stage. the nearly 2,000 PSL's into
which the United States (including Hawaii and
Alaska) has been divided and then grouped into
357 strata for use in the Current Population
Sursey and the Health Interview Survey were
tut Cher grouped into 40 superstrata for use in
C/ fe 11 of the Health Examination Survey. The
average site of each Cycle 11 stratum was 4.5
million persons. and all WI between the limits of
't,7i and 5.5 million. Grouping into 40 strata was
dottt in a wal. that immunized homogeneity of
the PSors included in each stratum, particularly
with regard to degree of urbanization. geo-
graphi proximity, and degree of industriali-
mtion. The 10 strata were :lassifscd into four
bro.id geographic regions (each with 10 strata)
of approximately equal population and cross
classified into four broad population 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 (or
only part of a PSI as, for example. New York
City, which represented two strata) or several
score PSI s.

To take account of the possible effect that
the rate of population change between the 1950
and 1960 census might have had on health. the
10 strata within each region were further lassi-

lied into four classes, ranging from those with
no increase to those with the greatest relative
increase. Each such class contained either 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 at-
tempt Was also made to maximize the spread of
the PSU's among the States. While not every one
of the 64 cells in the 4 X 4 X 4 grid contributes
a PSI to the sample of 40 PSU's, the controlled
selection technique ensured the sample's match-
ing the marginal distributions in all three dimen-
sions and being closely representative of all cross
classifications.

Generally, 20 ED's were selected within a
particular PSU. The probability of selection of a
particular El) was proportional to its population
in the age group 5.9 years in the 1960 census,
which by 1963 roughly approximated the popu-
lation in the target age group fur Cycle H. A
similar method was used for selecting one
segment (cluster of households) in each ED.
Each of the resultant 20 segments was either a
bounded area or a cluster of households (or
addresses). All children in the age range 6-11
years normally resident at each household or
address were considered EC's. Operational con-
siderations made it necessary to reduce the
number of prospective examinees at any one
location to a maximum of 200. The EC's to be
excluded for this reason from the SC group were
determined by systematic subsampling.

The total sample thus selected for the exami-
nation included 7,417 children (SC's) from 25
different States in the age group 6-11 years, with
approximately 1,000 at each of the single years
of age.
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Reliability

Measut mem trot Asesstneut processes em-
ployed in the urve were high'', standardized
and closct c .: rolled. Ot t nurse this does not
mean that the .01tespondence between the real
world and the st.Ae results is exact. Data from
the state ate intpel feel 14)/ shies IlfaitOr reaMMS:
(1) results are subject to sampling error, (2) the
actual conduct of a %Utley never agrees perfectly
with the design, and (3) the measurement or
assessment processes themselves are inexact even
though standardized and controlled.

The first report on Cycle 114 describes in
detail the faithfulness with which the sampling
design was carried out. It notes that 7.119 out
of the 7,417 sample children were examined.
This is a response rate of 96 percent. The
examined children were a highly representative
sample of children of this age in the noninsti-
*talcm' population of the United States. The
response levels for the various demographic:
subgroups including those for age. sex, race,
region, population density. parent's educational
level, and family income- show no marked
diffeientials. Hence it appears unlikely that
nonresponse could have biased the findings
markedly in these respects. Further description
of the sample design and estimation procedures
is contained in a subsequent repmt.7s

The general measures used to control the
quality of data from this survey have been cited
previously.4 as base those relating specifically to
the psychological test measures.b

Data recorded for each sample child are
inflated in the estimation process to characterize
the larger universe of which the sample child is
representative. The weights used in this inflation
process are a produc t of the reciprocal of the
probability 01 selecting the child, an adjustment
for nonresponse cases, and a poststratified ratio
adjustment that increases precision by bringing
survey results into closer alinement with known
U.S. population figures by color and sex for
single years of age 6 through I I.

In the second cycle of the Health Examina-
tion Survey the sample was the result of three
stages of selection the single PSI? from each
stratum, the 20 segments from each sample PS?,
and the SC's from the EC's. The probability of
selecting an individual child is the product of the
probability of selection at each stage.

Sim e the strata are roughly equal in popula-
tion size and a nearly equal number of sample
children were examined in each sample PSI ?, the
sample design is essentially self-weighting with
respect to the target population; that is, each
child 6 through 11 years had about the same
probability of being drawn into the sample.

1 he adjustment upward for nonresponse is
intended to minimize the impact of nonresponse
on final estimates by imputing to nonrespond-
cuts the characteristics of "similar" respondents.
Here similar respondents were judged to be
examined children in a sample PSU having the
same age in years and sex as children not
examined in that sample PSU.

The poststratified ratio adjustment used in
the second cycle achieved most of the gains in
precision that would have been attained if the
sample had been drawn from a population
stratified by age, color, and sex and made the
final sample estimates of population agree ex-
actly with independent controls prepared by the
Bureau of the Census for the noninstitutional
U.S. population as of August 1, 1964 (approx-
imate midsurvey point), by color and sex for
each single year of age 6 through 11. The weight
of every responding sample child in each of the
24 age, color, and sex classes is adjusted upward
or downward so that the weighted total within
the class equals the independent population
control.

Sampling and Measurement Error

In the present report, reference has been
made to efforts to minimize bias and variability
of measurement techniques.

The probability design of the survey makes
possible the calculation of sampling errors. The
sampling error is used here to determine how
imprecise the survey test results may be because
they come from a sample rather than from the
measurements of all elements in the universe.

The estimation of sampling errors for a study
of the type of the Health Examination Survey is
difficult for at least three reasons: (1) Measure-
meta error and "pure" sampling error are
confounded in the data- -it is not easy to find a
procedure which will either completely include
both or treat one or the other separately, (2) the
survey design and estimation procedure are



complex and accordingly require computa-
tionally involved techniques for the calculation
of variances, and (5) thousands of statistics
come from the survey, many for subclasses of
the population for which there are few cases.
Estimates of sampling error are obtained from
the sample data and are themselves subject to
sampling error, which may be large when the
number of cases in a cell is small or occasionally
even when the number of cases is substantial.

Estimates of approximate sampling variability
for selected statistics used in this report are
presented in the detailed tables. These estimates
have been prepared by a replication technique
that yields overall variability through observa-
don of variability among random subsamples of
the total sample. The method reflects both
"pure" sampling variance and a part of the
measurement variance.

In accordance with usual practice, the interval
estimate for any statistic may be considered the
range within one standard error of the tabulated
statistic, with 68-percent confidence, or the
range within two standard errors of the tabu-

tared statistic, with 95-percent confidence. The
latter is used as the level of significance in this
report.

An approximation of the standard error of a
difference d sr x - y of two statistics x and y is
given by the formula

+ )1

where S. and S7 are the sampling errors,
respectively, of x and y.

SmaN Categories

In some tables magnitudes ...re shown for cells
for which the sample size is so small that the
sampling error may be several times as great as
the statistic itself. Obviously in such instances
the statistic has no meaning in itself except to
indicate that the true quantity is small. Such
numbers, if shown, have been included in the
belief that they may help to convey an impres-
sion of the overall story of the table.
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APPENDIX II

DEMOGRAPHIC AND SOCIOECONOMIC TERMS

Age. The age recorded for each child was the
age at last birthday on the date of examination.
The age criterion for inclusion in the sample
used in this survey was defined in terms of age at
time of interview. Since the examination usually
took place 2 to 4 weeks after the interview,
some of those who were I I years old at the time
of interview became 12 years old by the time of
examination. There were 72 such cases. In the
adjustment and weighting procedures used to
produce national estimates, these 72 were in-
cluded in the I I -year -old group.

Race. The age order of the child is their
relative ranking by date of birth. Race was
recorded as "white," "Negro," or "other."
"Other" included American Indians, Chinese,
Japanese, and all races other than white or
Negro. Mexican persons were included with
"white" unless definitely known to be American
Indian or of another race. Negroes and persons
of mixed Negro and other parentage were
recorded as "Negro."

Geographic region. For purposes of stratifi-
mtion the United States was divided into four
geographic regions of approximately equal popu-
lation. These regions, which correspond closely
to those used by the U.S. Bureau of the Census,
were as follows:

Region States included

Northeast . . Maine, Vermont, New Hamp-
shire, Massachusetts, Connecti-
cut, Rhode Island, New York,
New Jersey, and Pennsylvania

Midwest . . . . Ohio, Illinois, Indiana, Michi-
gan, Wisconsin, Minnesota.
Iowa, and Missouri

South Delaware, Maryland, District
of Columbia, West Virginia,
Virginia, Kentucky, Tenn-
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essee, North Carolina, South
Carolina, Georgia, Florida,
Alabama, Mississippi, Louisi-
ana, and Arkansas

West Washington, Oregon, Cali-
fornia, Nevada, New Mexico,
Arizona, Texas, Oklahoma,
Kansas, Nebraska, North
Dakota, South Dakota, Idaho,
Utah, Colorado, Montana,
Wyoming, Alaska, and Hawaii

Urban and runs1.The definition of urban and
rural areas was the same as that used in the 1960
census. According to this definition, the urban
population was comprised of all persons living in
(a) places of 2,500 inhabitants or more incor-
porated as cities, boroughs, , and towns
(except towns in New England, New York, and
Wisconsin); (b) the densely settled urban fringe,
whether incorporated or unincorporated, of
urbanized areas; (c) towns in New England and
townships in New Jersey and Pennsylvania that
contained no incorporated municipalities as sub-
divisions and had either 2,500 inhabitants or
more, or a population of 2,500 to 25,000 rid 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)
unincorporated places of 2,500 inhabitants or
more not included in any urban fringe. The
remaining population was classified as rural.

Urban areas are further classified by popu-
lation size for places within urbanized area and
other urban places outside urbanized areas.

Family income.The income recorded was
the total income of the past 12 months received
by the head of the household and all other



household members related to the head by
blood, marriage, (kr adoption. This income was
the gross rash income (excluding pay in kind)
except in the case of a family with their own
farm or business, in whkh case net income was
recorded.

Parent. A parent was the natural parent or,
in the case of adoption, the legal parent of the
child. When both parents were present in the
household, the mother is referred to here as the
second parent.

Guardian. A guardian was the person re-
sponsible for the care and supervision of the
child. He (or she) did not have to be the legal
guardian to be considered the guardian for this
survey. A guardianship could only exist when
the parent(s) of the child did not reside within
the sample household.

Head of household.- Only one person in each
household was designated as the "head." He (or

she) was the person who was regarded as the
"head" by the members of the household. In
most cases, the head was the chief breadwinner
of the family, although this was not always true.
In this report the head of household is also
referred to as the first parent.

Education of parent or guardian.- This was
recorded as the highest grade completed in
school. The only grades counted were those
attended in a regular school where is were
given formal education in public or
private schools, whether day or night school,
and whether attendance was full or part time. A
"regular" school is one which advances a person
toward an elementary or high school diploma, or
a college, university, or professional school
degree. Education in vocational, trade, or busi-
ness schools outside the regular school system
was not counted in determining the highest
grade of school completed.
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APPENDIX III

HOUSEHOLD QUESTIONNAIRE AND MEDICAL HISTORY ITEMS

CONFIDENTIAL llc.tith survey t Authoriird by Public 1..iw (.152 of the Roth Congress (70 `tat.
489; 42 I...S.C. 40S). All infortnAtion which would permit identilicAt ion of the individual will be held strictly
confidenti.il, will he used only by persons engaged in And for the purposes of the survey and will not he dis-
closed or released to other% for Al other purposes (22 FR 1687).

roma NNS-NIES.2tilIS6* U.S. DEPARTMENT OF COMMEICe
SulfteAu OF THE CENSUS

ACTING AS COLLECTING SWINT Ron THE
PUBLIC HEALTH SERVICE

NATIONAL HEALTH SURVEY

2. (o) Address or description of iorataon (include city, zone, und State)

Z Now ore(is). -related to the heed of the kwseholdt
(Enter rstatiottohip to hood. for ontooptr watt, daughter, otepoon. Mira. mother -ht-to r, partner. ray mmer watt, me.

1===iffERMUMBESSIE1=n
7. Whom were you borne

(Chock V.S. boo or writ* En name or country)

u. S.
Routes country

9. What is the highest grad* you attended in stheoll
(Chuteft. highest grade attended or stark **Igoote.)
(if attended, ask):
(a) Did you finish this mode (year)?

ENZIMIEKKI

None
Elem....12345678
High 1 2 3 4
College I 2 3 4 i+

.1=1.1,0001,./4

k Which of these income weeps represent* your total combined family income for the post 12 months, thole,
yours, your ..'s, etc? (Show income Flash Card NES2(b).) loofas income from all sources, such as wettest
salaries, rents from property, Seoiel Security, to retirement benefits, help from relatives, etc.
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DEPARTMENT OF
HEALTH, EDUCATION. AND wELearte

ouoi-ec HEALTH SERVICE
NATiONA4. .4 EALTN SuNv6v

CHILD'S MEDICAL MEMORY Plasm

NES-256

NOTr. Plea-se complete this form by checking the correct boats and/or filling in the Woke where applicable.
When you have completed it, keep it until the representative of the Health Examination Survey calls on you

*.lthin a few JAV..r. If there are %cone questions you do not understand, please complete the others and the person who
comes tut the torts will help you with the ones that were unclear.

t AI

.1 Itt

It I

SE

Male 2 Female
a. ACE a. OATS or ot*Toi Mow* DAM Yea*

4 PL4et oc sta.. (Cat or Tom. NNW s. *As MIS 41411.0 soak IN A SOSSISTSIO
1 lea a c:3 No Don't know

IF
i.

R.

( .

D.

YE:: (Question i)
About how long did you (the mother) stay in the hospital after the baby was boo?

I week or less a fl a to 2 'reeks a (73 Over 2 weeks a la) Don't know
If mother stayed aver I week, what was the reason foe staying that long?

About how long did the baby stay in the hospital?
I week or less a C.31-2 weeks * z", Over 2 weeks rD Don't know

If the baby stayed over I week, what was the reason for staying that long?

154#

fat,

.10

6, ABOUT NOW MANY POUNDS DID THE EASY WEIGH AT BIRTH?
Under S i-;0 a ri Over 10 4 17 Don't know

8. *AS THERE ANYTHING UP/USUAL OR WAS ANYTHING WRONG WITH THE EASY WHEN HE( OM SPAS BORN?

Yes

W Yrs:
A. What WAS the matter?

No Don't know

B. What did the doctor say caused this?

AomP0. ..rollis
S. WHILE YOU (THE MOTHER) WERE PREGNANT WITH THIS CHILD DID YOU HAVE ANY MEDICAL PROBLEMS

OR COMPLICATIONS,
0121 I r 4, Ye* a r I No a r3 Don't know

IF YES, what kind of trouble did you have?
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4290

tart

Oft

t T-415 k%Ait r APAi r4Z.:R*., a,. .
1.4E Sic s 4 f. ,,t^t A

Vt's *S4., 4 t 4'tt 't :14 Atf

it' YES:
A. About how many month. pregtt..t: were ycns when you first saw a doctor?

Less than to 6 s Over 6 a t I Don't know
It. About how many times altogether did you see a doctor while you (the mother) were pregnant?

None 4 I td i 4 or more 4 Don't know

EST COPY AMAMI
Vrbie Mt,114tH; WEPE PRE:31444*T *tte THIS C*IILP. DID YOI.t

...41.
12 MO YOU 4 "'He MOT HEW HALE ANY TROWSLE WITH THE PREGNANCY OR BIRTH OF THIS CHILD?

s Yes No s Don't know
IF YES, what was the trouble?

WAS THE CHILD BREAST FED/

t Yes a No I Don't know
A. IF YFS, for about how many months was he(she) breast fed?

Less than 1 2 I t o & a Over 6 a C Don't know
It. When breast feeding was stopped, bow easily did the baby accept the change?

, ; No problem a :71 Some problem s Considerable problem

AROuT HOW OLD WAS THC CHILD WHEN HEISHE) FIRST WALKED EV HIMSELF?
t tloder 2 year 1,1,1 a Z.. , Between 1 and 1% years old

Over Po year' old 4 : Don't know
INIRMIII...11.

t7 A6 OLD WAS THE Cwt.!) WHEN HE(SNE) SPOKE HIS FIRST REAL WORD?
: Year Ohl Between I and I% years *Id
Over 1 hz years old Don't know

IS. CHILDREN LEARN TO DO TteNGS LIKE EATING BY THEMSELVES AND TALKING AT DIFFERENT AGES. DO
YOU THINK THIS CHILD WAS ESPECIALLY emir IN LEARNING TO OD THINGS, ADM& AvERAGC. DR 50M5.
WHAT $1,21011 THAN OTHER CHILDREN?

Faster than other children a r- About the same a CD Slower 4 0 Don't know

19. OtD HEISHEI GO TO KINDERGARTEN 0111 NURSERY SCHOOL. SIEFORE ENTERING THE FIRST GRADE?
; Yes 2 No a :71 Don't know

32. HERE IS A UST OW DISEASES THAT CHILDREN SOMETIMES HAVE. HAS THO3 CHILD EVER HAD:

U yea, about how
old at the time?

Yes 10. Asa
Yesekt- Age.

F.pilepsv?

J. cerebral palsey?

Ei No

a L.; No

Cl Don't know

$ El Don't know

$5. HERE ARE StAlle OTHER KINDS OF ILLNESSES OR CONDITIONS SOME CHILDREN HAVE. HAS YOUR CHILD

EVER map.
E. A heart murmur? 1 ; Yes a 1.:: No
F. Anything Stronp: with t Yes a L'l No 4 r,1 Don't know

his(her , heart?

it Don't know
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