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The relationships of estimated intelligence of these childran to
factors in their background, prenatal care, condition of the child
at birth, early developmental history, preschool educational exper.
ience, and present medical problems are analyzed.
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FAMILY BACKGROUND, EARLY DEVELOPMENT,
AND INTELLIGENCE OF CHILDREN 6-11 YEARS

Jean Roberts and /

INTRODUCTION

This report contains national estimates of the
prevalence of selected  congenital and  early
developmentai health problems and describes
the relationship of sclected aspects of family
background. nfant health status, and early
developmental history 1o the intellectual devel-
opment and maturity of noninstitutional.zed
children 6-11 years of age in the United States,
based on findings from the Health Examination
Survey ot 1963-1965,

The Health Examination Sunvey is a major
program of the Nationsl Center for Health
Statistics which was established to carry out the
Health Survey Act of 1956, enacted by the 8+th
Congress to provide for 4 continuing assessment
of the health status of the US. population,

Three different programs are utilized in the
National Health Survey.! The Health Interview
Survey colleets health mformation from samples
ot people by houschold interview. The Health
Resources programs obtain health data as well as
health resource and  atilication  information
through surveys of hospitals, nursing homes and
other resident institutions, and the entire range
of personnet in the health occupations. The
Health Examination Survey, from which the
national estimates in this report were obtained,
collects health ditt by direct physical examina-
tion, tests, and measurements performed on
samples of the population.

The Health Examination Sunvey has been
conducted ay o series of separate progoams, or
cycles, which were limited to some specific
segment ol the noninstitutionalized population

d Engel, ML, Division of Health Examimation Statistics

and to specific aspects of health, In the first
cycle, data were obtained on the prevalence of
certain chronic discases and the distribution of
various physical and physiological meastires or
charucteristics 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 b 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 houschold
members as well as medical history, behavioral,
and relsted 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
adjusiment, and health problems known to the
tcacher 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

&,
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nearly 24 millen noninstitutionaliced children
G- 11 years of age i the United States at the
time of the survey,

Statistical notes on e survey design, el
ability of the data, and sampling and measure-
ment error are shown in appendix I Demo.
graphic and sociocconomic term are defined in
appendin (1.

SOURCES AND LIMITATIONS
OF DATA

Background information on the familics of
these children that indduded family size, positicon
of mother in the houschold, and edud -tional
level of the parents was obtained in a st endard-
ized interview by the US. Burcau of the Uensts

personnel dunng the selection of the sample to .

be exanuned.

Medicd history information: regarding pre-
natal  care, complications  during  pregnancy,
place of birth of child, length of hospitalization
after birth, birthweight, twin status, handedness,
early developmental  history, infant  health
status, health history of neurological conditions,
and preschool educational experience-- was ob-
tained from a self-administered questionnaire
left in the home of the sample child by the
Census inteniewer. The forms wete completed
by the parent, usually the mother, and picked
up about 2 weeks later by the Health Examina.
tion Survey (HES) field representative. During
her visit to the home, the HES field representa-
tive reviewed the history and amwered questions
that the parent may have had concerning that
form.

information . :ilable trom the birth certifi-
cate for more than 94 percent of the exammned
children  included  birth order of the child,
birthplace of the muther, 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 pereent of the
examined children included information on con-
genital malforntation and hirth injury.

Questions used frow the houschiold interview,
medical history, and birth certificate are shown
_ in appendix 111

Data on congenital heart disease and neuro-
logical and musculoskeletal conditions present

il detected at the time of the survey were
obtaine:d from the diagnostic impressions of the
survey pediatrician based on the findings of his
examumstion and on cvaluation of the medical
history, ax described previously.?

Extimates of the intellectual development
lesels of these children were based on the
findings from the Vocabulary and Block Design
subtests of the Wechsler Intelligence Scale for
Children (WISC), which had been administered
during the psychological part of the examination
by the survey psychologists in @ uniform man-
ner, as previously described® 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 good as any 2 of
the 12 subtests of the WISC in estimating Full
Scale intelligence from that test.8

A more thorough evaluation of the adequacy
of these two subtests of the WISC in the
estimation of Full Scale Intelligence Quoticent
(1Q) of children 6-11 years of age was made by
Dr. June Mercer of the University of California
and the California State Department of Mental
. ygiene under contract with the National Cen-
ter for Health Statistics. Findings from this
study among 1,310 children attending public
slementavv schools in Riverside, California, in
1967-1968 showed that the dyad of subrests
used in the national survey produced p-udictions
of Full Scale 1Q that were better or . ' least as
gocd as any other dyad of the WISC . cross all
three ethnic groups in the Riverside sasnnle. Lhe
correlation of Full Scale with the Voo wlary-
Block Design dvad determined either as a
multiple correlation from the two subtests or as
a simple correlation with the sum of the (scaled)
scores from the two subtests was +0.88.7

For convenicnce 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 s:andard
deviation at 15. The cstimates for the Full Scale
deviation 1Q from both subtests combined in
this report were derived by adding the stundard
scores on the two subtests and again making a
scale transformation setting the mean at 100 and
standard deviation at 15, Except for the stand-
ardization within 1-year rather than 4-month age
intervals and the use of standard scores rather
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than scaied scores, the mettods used here are
identical to thowe descrbed i the two previous
publications on WISC findings among  chil-
dren.®® This was done so that the standard
score values would be in units more nearly
comparable to  those  from  the modified
Gooudenough-Harris Lrawing ‘Test,

Intellectual maturity level estimates for these
children were based v findings from the modi-
fied -Harris Drawing Test. As in the
previously published findings from this test in
the national survey among children, raw scores
on the Man and Woman Scales have been
converted to standard scores with a scale trans.
formation to a mean of 100 and standard
deviation of 15.%.10

These standard score or deviation 1Q values
make possible the comparison of children of one
age with others of different ages, since these are
measures which theoretically remain invariant
with age on retest for a particular child unless
his actual test performance as compared with his
peers changes

FINDINGS
Family Background

Pr-vious seports from this national study have
vousadercd the relationship of education of the
first parent (for 84 percent, this was the fathe
of the chuld) and of family income to the level
- ‘ntellectual development and intellectual ma-
twiy ot US, children 6-11 years of age.81¢ A
stoang positive association was found with cach
s occonomic factor, The degree of association
w s substantially greater for intellectual develop.
ricnt as measured by the short form of the
WISC than Lo intellectual maturity as measured
by the medified Goodenough-Harris  Drawing
Test (HED). On both tests the association was
lightly greater with parent education than witis
family income, For the WISC the correlation or
degree of association (r) with education was
+.48 and with income +.43, For the HFD test
the correlation with education was +.24 and
with income +.20. The associations were
stronger on the Vocabulary than on the Block
Design subtests of the WISC. When the etfect of
income ix held constant, the degree of associa.
tion berween parent education and imefligence
ot these childien i only dlightly reduod beeguse

of the strong relationship existing between
cducation and income (# = +.58),

in this report the relation of additional
aspeets 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 ts at the time these
children were born, other children in the family
not now living, family size, and age order of the
child in the family.

Parent education.—The strong tive rela-
tionship between education of the {irst parent in
the houschold 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-
ently from 86 among those whose first parent
had less than 5 years of formal schooling to 108
among those whose parent had some college
cducation (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 5 years’
schooling to 110 among those whose parent had
some «ollege education, than on the estimate of
intellecinal performunce from the Block Design
subtest of the WISC, where the mean standard
scores increased with parent’s educational level
trom 90 to 107,

On the measure of intellectual maturity from
the modified Goodenough.-Harris Drawing Test,
the consistent association of parent’s education
with intefligence of the child, although of a
lower order of magnitude, s clearly evident,
with the mean deviation IQ increasing from 90
among those whose first parent had the least
ceducation to nearlv 103 among those whose
parent had some college education. The pattern
is similar whether the child drew the figure of a
Inan 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 inteiligence of the
child is essentially idemical 10 that found with
respect 1o the education of the child’s first
parent. The mean deviation 1Q of these children
increased consistently on the WISC from 86 to
108 and on the HFD from 90 to 104, as the
education of the second parent increased from
less than 5 years to 14 years or more (table 1),

po



Fhe educational levels of the first and second
parent of the child tend to be simlar (7 <+ 200),
Within the towr broad educational groups con-
sidered here, for 60 percent hoth parents were
within the same group, {or IR percent the tirst
parent was one level advanced, tonr 17 pereent
the second parent was one level advanced, while
for only 5 pgroent was tiere more than one level
difterence between the tvwo patent.,

When the educational kevel of the first parent
is held constant and that of the second parent
dlowed to vary, the positive pattern of associa-
tion of the latter with the standard scares of the
child may be seen to persist conststently on the
Vocabulary subtests within cach  educational
group tor the first parent, on the Block Design
tor those whose tint parent had 5 years or more
of schooling, and on the HFD when limited to
tirst parent with 512 years of formal schooling
{table 2 and figare 1),
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The pattern of  association between the
tather's and mother's education and the ietli-
gence of their children is essentially identical 1o
that indicated above tor the fiest and second
parent of these children.

Relation to piest parent. For the majority of
these chaldren (84 percent) the first-listed parent
i the howschold was the father, while £or nearly
10 pereent the mother was the only parent. Less
than 1 pereent were living with unrelated foster
parents or guardians. Children whose father or
stepfather was in the houschold or  whose
mother was the only parent generally obtained
higher mean scores than those living with grand.
parents, other relatives, or foster parents, as may
be seen in table A for findings from the HEFD
test. The pattern is somewhat more consistent
for those drawing the Man than the Woman
figure, though the difference between the mwan
scores on the two scales is negligible.
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Figure 1, Mean dewiation 1Q on the WISC Vocabulary and Block Design ang the HFD tests for children 6-11 yean, by educstional
arnsinment of first and second parent: United States, 1963-1988,
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Table A. Numex ¢ ot chidren, percent of children, mean standard scores, and standard error of icores on the Goodenough-Harris
[iravwing Test tor childeen 611 years, by relation of first parent to child: United States, 1063.1065

Goodenough-Harrs Drawing Test
Number of
Retatian of tiest parent to child chiddren in P:::;:‘e:f Mean standard scores Standard error
thausands Man Woman Man Woman
Scale Sale Scate Scate
Father ., . ... ... . .. .. ... .. 20,083 844 1010 1010 0.64 048
Mother . . . ... .. . .. .. ... 2,327 o8 978 08.6 1.08 088
Steptather . L 723 3 100.2 0966 1.5t 1.2?
Stepmother . .. . L L. q 00 ‘99 4 - 17027 -
Grandfather | 18?7 o8 48 878 248 442
Grandmother . ... . ... ... ... ... ..., 124 08 02.1 824 566 3
Qther relative e 126 05 905 923 345 3.50
Unrelated guardian . .. . ..., ... ........ : 16 0.1 ‘a3 1131 185.77 156.08
Fost,. parent . . . 195 08 266 28.2 2.1 393
! Uareliabie estimates, included anly for compileteness. .
Birthplace of mather, Children 6-11 years of  the WISC were succrssi.: mean differences

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 born in
this country (87 compared with 100); while on
the Block Design subtest and the HFD 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 beciuse of the
small number of children with foreign-born
mothers (3.4 pereent). 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 HFD tests, the mean differ-
ences were small enough to be due to sampling
variability alone.

dge of parents. - Mean deviation 1Q's of chil-
dren 6-11 years of age in the United States
increased consistently with their mother’s age at
the time thev were born, reaching their maxi-
mum values for those whose mothers had been
25-39 years. On the measure of intellectual
development (WISC), the increase was from a
mcan standard score of 95 to 101; while on the
measure of intellectual maturity (HFD), mean
deviation 1Q increased only 3 points from 98 o
slightly over 100 (table 4 and figure 3). Only on

3ol

-~

between aaternal age groups 10-19 years and
20-24 years larqe enough to be st-tistically
significant at the 5-percent p-obability le.el.

Only negligible variations s 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 mcasures declined to
their lowest point, 90 on the WISC and 91 on
the HFD, Because of the small number of
mothers in these older age groups, the mean
difterences in deviation IQ of their children were
small enough to be due to sampling variability
alone, i.c., 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 HFD.

The pattern of increase in mean deviation 1Q
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 span of 25-14 years.
On both tests the decline in the older (paternal)
age groups was slightly less than that found with
maternal age and the differences betwcen the
findings on the two subtests and two scales were
less marked.

Family size.  ‘The intelligence of children 6-11
years of age in this country, both on the
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measures of intellectual development (WISC)
and inteflectual maturity (HFD), was found to
decrease consistently as the number of other
children in the houschold increased. Mean devia-
tion 1Q’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 41, On the
HFD test the decline was less rapid: mean
deviation 1Q'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 un the WISC were also large
enough to be statistically significant between
children in families with two-three and three-
four other children and on the HFD between
those in families with two-three others.

On the subtests, 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 (HFD). '

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 |
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 S-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 WISC subtests, 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 gix other children.
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The negative relationship of intelligence and
family size was stronger for boys than for girls as
measured on the WISC, 2 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 familics.

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 WISC Block Design.

The meun differences in deviation IQ with
respect to family size for both boys and girls
were lower and more nearly similar on the
measure of intcllectuat maturity (HFD) than on
that of intellcctual 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 relativnship on the WISC Block
Design performance with family size was similar
to that on the HFD test, decreasing mean scores
with increasing family size of 10 points for both
boys and gitls.

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 tesi, 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 pattem 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

smallest and largest sized families was less for

those in families where the first parent had some
college educarion (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 ps.

Children who had one or morc 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 1Q 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

AL
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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 1Q with increase in
educational level of the parent. The pattern,
which wuas 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.!! Some prenatal medical care hau 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 intell
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 chile.'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 cffect of parent education was
- removed.

Condition of Child at Birth

Birthweight, Available information fro:n 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 showed
that nearly 3 percent had weighed less than 5
pounds at birth, %6 percent between 5 and 10
pounds, and the remaining 1 percent more than
10 pounds. !}

Children who  weighed between 5 and 10
pounds at birth rated higher on the two meas.

P )

ures of intel’igence 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 sam‘gling 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 1Q 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
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Figure 5, Mean deviation 1Q on the ihort form of the Wechsier
Inteltigence Scale for Chitdren {WISC) and on the modified
Gootienough-Harris Human Figure Drawing (HFD) tests for
children 8-11 years of age, by Mt at birth: United States,
1963.1965,
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Table B, Mean devistion 1Q and standard error of mean on the WISC sher, torm, by birthweight and sex for children
6-11 years: United States, 1961965

e

N h e e e e 1 T Nedem t e e et o8
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Deviation (Q
Birthweight from birth certificate oo et
‘ Boys Girls Boys Qirls
Mean Standard etror
Lessthan 3poundsBounces . . .. ..o vvn v et 894 80.3 * 1.50
3 pounds Sounces-dpoundsGounces .. ... . e 94.2 956.1 270 1.80
4 pounds 7ounces-Spounds Bounces . . ... o il 98.2 96.0 1.40 1.00
8 pounds 8 ounces8 pounds t0ounces . . .............. 98.1 970 0.80 0.720
8 pounds 11 ounces-7pounds 1tounces . .......cc.00vn 1014 98.3 0.70 0.60
7 pounds 12 ounces8 pounds 13ounces . .,... ........ 102.4 99.9 0.90 0.70
8 pounds 14 vunces9pounds t4ounces . .... ......... 1020 a7.1 1.30 1.60
9 pounds 15 cunces-1t poundsQounce . . .........o.00s 97.7 92.7 1.70 4.10

slightly smatler gaitv in mean 1Q, from 90 to 100
over the same birthweight span.

Length of hospitalization. Those children
who were kept in the hospital 2 weeks or less
following their birth rated higher on both
measures of intelligence, on the average, than
those whu 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 HFD 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 mea cal problems. !}

Congenital aalformations and birth infury. -
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 (buth Vocabulary
and Block Design), but not on the HFD test,
than those for whom no abnormality was noted
at birth. However, the proportion of children
who had such conditions was so small, i.c., less
than 2 percent, that the mean differences in
standard score could easily be due to sampling
variability alone.

Handedness. 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
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negligible proportion (0.1 percent) ambidex-
trous.

Mean deviation 1Q’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.

iwin 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 1Q
between nomtwins 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 learmed to do things by themselves-have
been described and analyzed previously. 12

Change from breast feeding.- Children who
were reported by their mothers at the time of
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the suney (o have had no Goable accepiing the
change tom breast teeding! ! (91 percent of
those breast {ed) generadty tated Jightly but not
significantly  higher (mean dittvrence of 2.3
standard score points) on the survey easures of
intellectual development and intelleciual matur-
ity, than the remaining 9 per ent of <hildren who
were reported to have had some o o conmder-
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 1Q's on the
measures of intellectual development and intel-
lectuad 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 (ncarly 4
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Figure 6. Mean dewiation 1Q on the short torm of the Wechsier
intethgence Scale for Children (WISC) and on the modified
Goodenaugh-Harris Human Figure Drowing (HED) tests for
children 6-11 years of age, by age chid first walked
slone  United States, 1963-1065.
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percent of the children). the mean deviation 1Q
in both the WISC and the IIFD test was
substantially lower -about 10 points less than
for thcse who walked alone by or before 18
months. Mean differences were statistically sig-
nificant at the l-pereent 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 HFD) test than
on the Block Design subtest and the Woman
Scale of the HFD test (12 and 11 standard score
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 fower in intelli-
gence as measured in this survey on either the
short form of the WISC or the modified HFD
test than those who staried speaking earlier.
Their mean deviation 1Q’s on both tests were 7
points behind those who started talking before
the age of 1 ycar 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 groups—those
who started talking carly, at the more normal .
age, or later—~were too large to be due to
sampling variability alone, i.c., statistically sig-
nificant at least at the 5-percent level. The
extent of retardation in deviation 1Q among
those starting to speak later than usual was
slightly greater on the Vocabulary subtest than
on the other subtests. Among girk: and boys
there was a similar pattern of lower intelligence
Jevels, 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 1Q’s on both intelligence
tests (scores of 103 on the WISC and 102 on the
HFD) than those whose learning speed was

1"
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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 9! on the HFD)). These differentials
were found on all four subtests among both
boys and girls.

Health at 1 Yoeer

At the end of their first year of life, 9}
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 1 year of age
rated significantly higher on both measures of

12

intelligence used in the study than those con-
sidered in fair or poor health at that carlier
period, ‘The pattern was similar on both tests:
the respective *ne in deviation 1Q’s on the WISC
by infant hecaith status were 100, 97, and 93;
and on the H¥D) they were 100, 98, and 93
(table 133, The . clationship of intant health
status to intelligenee of children 6-11 years of
age was consistent among both boys and girls on
all fe.ur subtests,

Medical Problems

Medical  history  of newrological  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.!3

Those children reported to have cercbral 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 HFD were statistically significant at
the 5.percent probability level despite the low
prevalence of this condition. Those with a
history of epilepsy also had significantly lower
mean deviation 1Q’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 HFD.

Medical findings on examination.. ¥rom the
medical findings on physical examination at the
time of the survey, the prevalence of heart
conditions among US. children 6-11 vears 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
findings at the time of the survey examina.
tion.!3 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.
mation—the birth certificate, the medical his-
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tory, and the examination -are subject to ob-
server 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 1Q’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 HFD).
Thase children with congential neuromuscular
joint conditions had mean deviation 1Q's on the
HFD 8 standard score points below and on the
WISC ncarly 6 standard score points below the
respective mean  deviation 1Q's for children
without such 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 cercbral
palsy, other cerebral problem, or minimal cere-
bral dysfunction; 0.3 percent were identified on
examination as mongoloid andfor mentally re-
tarded, 0.6 percent as having eye muscle dis-
orders, and 2.2 percent as having only mus
culoskeletal joint conditions.

Findings from the measure of intellectual
development (WISC) used in the survey show
significantly lower mean deviation 1Q"s for those
children with a condition jdentified by the
pediatrician as mongolism andfor mental retar-
dation or as cerebral palsy, other cercbral
problem, or minimal cerebral dysfunction than
for those children with eye disorders or mus-
culoskelctal joint conditions, as may be seen in
table 14.

Preschool Educationai Experienc

On the medical history obtained prior to the
survey examination of these children 6-11 years
of age the mother was asked wh.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 1Q’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 HFD. The differential existed on both
the Vocabulary and Block Design subtests of the
WISC (mean differences of 8 und 6 standard
score  puints, respectively) but only on the
Woman Scale of the HFD, and on that to a lesser
cxtent (3 standard score points).

When comsidered in relation to the educa
tional tevel 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 HFD test than those without such
experience at cach level of parent education
(table 15). The niy exception was on the HFD
test for white children whose parents had
completed less than 5 years of formal schooling.

The relationship between educational level of
parent and deviation 1Q of the child was
stronger on the WISC for white than for Negro
children but of approximately the same order of
magnitude on the HFD test for both racial
groups amaong children with and without some
preschoul educational experience. Hence, for
children of both racial groups, preschool educa-

-
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tional experience dves 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 carly
developmental history of children considered in
this report in relation to their measured intelli-
gence will themschves 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.! 4 Studies of twins such
as that of Scarr-Salapatek!® 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-
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though almosewithout exception the previous
studies have used tests of intelligence different
and not precisely comparable 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!8 and Honak, 1?7

Younger children in the present study whose
mothers were foreign borm, and hence would
have included a4 disproportionate number whe
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 Lobl!® 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 1Q's for children of younger mothers to
a number of biological and environmental fac-
tors including physiological and anatomic im-
maturity influencing matemal reproductive ca-
pacity and immaturity of maternal behavior
with respect to child-rearing practices. The
occurrend ¢ of mongolism and other anomalies of
the central 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 umong children of
mothers 36 years and older.

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

- 3
te)

effect which is essentially i ent of :he
effect of maternal age for fathers 45 yems 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, ie.,
number of live siblings, to the intelligence of
U1.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
whaose ts did. This relationship is consistent
with findings of Anastasi,2}.22 Bajema,??® Hig-
gins,24 and Nisbet.23.26 The relative differen-
tial in verbal and nonverbal development has
been attributed to different degrees of adult
ntact provided in families of different size and
of different economic levels. However, studies of
Dawson?? and O’Hanlon?® 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 2 more marked difference
in mean deviation 1Q between single children
and thosc 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. Altus2® in a review article,
cites analyses of persons in Who's Who, Rhodes
Scholars, English Men of Science, and similar
sclect groups showing predominance of the first
born. Sir Francis Galton in the 1874 English
Men of Science suggested that t the law
of primogeniture the cidest son was likely to
become ed of i ent means and to
be able to follow his own tastes and inclinations.
Furthermore, he speculated that parents treated
an only child and a first bomn as a companion
and accorded him more responsibility than other
children. More recent findings of Chittenden et
al.3% 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 bom was negligible.
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Condition of Child at Birth

Berthweghte. The sgniticntly loser  mean
leveds of both measured mtellectual development
and intellectual matarity among U.S. children of
below  and  above  normal birthweight  than
oy those ot ore normal bivthweight (D10
pounds) are consistent with findings from avail-
able previous studies, Babson et al 3t in his
collaborative permatal study among Lvear-old
Oregon children, found the mean 1Q (Stanford.
Binet® oot the ovensized birthweight group to be
3.5 points below thase of standard birthweight,

Varioons studies have been concerned with the
eftect of prematurity or low birthweight on
physical and  mental development. Weiner32
indu ated in his review of available studies prior
to 1962 that of the I8 studies reported, only
one fatled to find premature subjects at a
disadvantage m regard 1o 1Q. More recent sudies
of Weiner et ot 3 ¥4 have mdicated that impair-
ment (intellectual) in low birthweight infants is
largely due to associsted measurable indexes of
minimal  neurological  involvement.  Retarded
growth in premature babies has been attributed
in many cases to the effect of placental icsuffi-
ciency. Yoshida et al33 recently demonstrated
an altered pattern of energy metabolism in
leukocyvies of premature (small for gestational
age) infants similar 1o that found in young
intants with severe postnatad protein-calorie mal-
nutrition, thus lending support to the concept
that fetal growth retardation may be 4 manifes.
tation of malnutrition i wtero, On autopay of 4
proup  of small-forgestational-age and  normal
birthweight  imfanis, Chase ¢t all¥% jound the
cerehellum to be the area of the brain maost
greathy affected by intrauterine  under.
deveiopment,

Congential maltormations and hirth infuries.
suce the population  under  studv o exdludes
itstitutionalized children, the fack of & demon-
strable assodiation between measured  intelli-
gemee and the presence or absence of & congeni-
tal malformation ur injury wdentified at the time
of birth for U.S, children is not unexpected,
with the fow prevalence of sech conditions
recorded on the birth certiticate, The 1970
report of o WHO Sdentific Group on Genetic
Factors in Gongenitad Matformations 37 in sum-
marizing available rescarch findings, indicates

16

that about 1 percent of all liveborn and «titthorn
chikiren have or will develop signs of 4 harmtul
single-gene trait and that a further 1 percent
hav:  chromosomal  abnonmalities, many  of
which determine severe handicaps, In addition,
same 4 percent ot dl liveborn and siitlbor
children have congenital matiormations, as de
fined by the WHO group, although, as many of
these affect internal organs, they may not be
recognized until lonyg after birth or at sutopsy.
These WHCO estimates are generally consistent
with those for US. dhildren from the presew
study, In & small proportion, the WHO report
indicated there is a known tentopgenie agent
e, maternal rubella, tosoplasmosis, or ex-
posure in ecarly intrauterine life 10 ionizing
radiation or to toxic agents or drugs. However,
the majority of such conditions hive & genetic
compoenent, and almost all have indirect evi-
dence of an environmental component also.
Twin status. National estimates from the
present study showed twins (o have rated
slightly but nat significantly lower, on the
average, than the single-born child on the verbal
component of the test of intellectual develop-
ment (WISC-Vocabulary) and on the test of
intellectual maturity (HFD). On the perform-
ance component of intellectual  development

AWISC-Block Design) twins did as well as non-

twins,

These findings are somewhat less marked than
thase of Mittler?® and Record, McKeown, and
Edwards3? in Fngland and Husen4® in Sweden,
Mittler, in his study of 4-year-old English chil-
dren (200 twins and 100 singletons), found the
twins to be more retarded than the nontwins in
language development and also found some
mdication of overall  immaturity.  Record,
McKeown, and Edwards, in their study of
Birminghan children (48 913 single born and
2164 twins), showed twins to do jess well on
the standard “cieven-plus® test of verbal reason-
ing than noniwins, They attributed this primar-
ily to less frequent association of twins with
adults, Husen, ir. his study among 2,700 single
boms and 1,000 twins in Sweden, found that
twins did not do as well on achievement tests
and in school muarks as the single born,

Much of the difference between findings from
the present study among U.S. children and those
from the English und Swedish studies is prob-
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ably due to the lack of comparability ot the
tests used.

Early Developmental History

Walking. The strong asociation between de-
laved walking (starting atter 18 months) and the
intellectuad development and maturity of US,
children in the present study is consistent with
previous findings among sarious groups in the
population. Donoghue et al#} found that only
11 percent of English children in . ward for the
mentally retarded had learned to walk before
the end of the second year compared with 95
pereent of infants from & well-baby clinic who
walked unaided by age 10-14 months. Neligan
and  Prudhami? found from the Newcastle
Sunvey of Child Development that children later
exdluded fraom normal school becanse of mental
defect, cercbral palsy, or deafness showed a
signiticant delay in walking unaided,

Speech,  The relationship  between  intlhi-
yenee, o messured in this study, and  the
retardation of speech development is nearly as
strong oy that between intelligence and walking.
This alvo would have been expected since the
major canses of speech delay have generally been
tound to be mental  retardation, functional
{emational), brain injury, and hearing loss, 4344
in the Newcastle Sunveyvt® Neligan and Prudham
aho tound that children later excluded from
normal school on accommt of mental defect,
cercbral palsy, or deatness showed a significant
delay iy using sertences,

Children in the present national study with
articulation problems (8 percent of all children)
alsor had lower standard scores on these imelli-
geme tests than those whose parent indicated
they had no trouble talking, This is consiaent
with findings of Matvn, Shechan, and Slutz43
for mentally retarded patients in a Calitornia
hospital where nearly one-third had articulation
disorders,

Medical Problems

Conditions atfecting the deselopment or fune.
tioning of the nersous system, primarily cerebral
pabyy and epilepay, have been tound repeatedly

ts be more prevalent among the mentally
handica than among the general pop-
ulation 424446 In particular, Drillien et al. 46
in their studies of the mentally handicapped
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 scvercly mentally handicapped in this
country, the relation of these conditions to
measured intellectual development and maturity
is clearly apparent. Those US. children with a
history of cercbral palsy, though varying sub-
stantially in performance, obtained mean stand-
ard scores on both intelligence tests that were
more than | 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-
anee. as o group tested one-third to onehalf a
standard deviation below the mean for all
children (5 standard score points on the WISC
and 8 on the HFD). Those with 4 history of
cpilepsy. but not the cerebral palsied. were less
retarded on the Block Design than the Vocabu-
Lary subtest of the WISC.

For children with cercbral palsy and epilepsy,
the presence or extent of mental deficiency
would depend on the area of and degree 1o
which the brain wus affected.

Cerebral palsy . the group of conditions af-
fecting comtrol of the motor system due to
lesions in various parts of the brain and occur-
ring as o result of birth injury or prenatal
cerehral defect is more frequently associated
with severe mental deficiency,

As summarized recently by Stores,#7 previous
research on the cognitive function in children
with cpilepsy (among whom proportionately
fewer appear to be mentally impaired) mdicates
that among persons with epilepsy temporal lobe
lesions in the hemisphere dominant for speech
cise impiirment of verbal abilities (including
defects of retention and learning of verbal
material): while performance on tests of visuo.
spatial or  pereeptual-motor  abilities and of
memory for nonverhbal material is impaired by
lesions of the temporal lobe in the nondominant
hemisphere 48-33
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in contrast with patients with temporal lobe
attacks, those with “centrecephalic® epilepsy
have been shown o have no obvions memory
defect, but to be impaired on tests of sustained
attention > 4

In further recent research on the comp irative
priotanie ol noninstitationalized  epilepin
and nonepileptic children, Green and Hartlage®?
comcduded that the reason epileptic children
scored  below  expectancy levels o school
achievement and language usage may be that
parental expectations tend to be lower for them
than if they were not epileptic. This hypothesis
would be consistent with the poorer perforn.
ance among U.S, children shown on the Vocabu
Lary than on the Blook Design subtests of the
WISC from the present study.,

Previous studies have suggested that ob hiren
with signiticant congenital heart defects, espe.
ciadly «f the «vinotic type, may have Jdelayed
motor development and 4 higher-than.expected
incidence of menta! subnormality?8-3% consist-
ent with findings from the present <tudy amony
LS. children, Findings from these carlier studies
were mised with respect to the influence of
hemodynamic severity of the lesion, but several
suggest that emironmental deprivation due to
physical incapacity may be a factor,

Praschool Experience

The slight advantage evident in this study on
the measures of intellectual development and
inteHedtual maturity of children who had some
preschoul cducational experience, such as that in
kindergarten or nursery school, mver thine who
had none is not inconsistent with findings from
several previous stadies,

McHugh 69 in his 1940 study of children
entering public school kindergarten in a small
town in New Jersey, found significant gains in
IQ score resulting from preschool experience
when the Stanford-Binet tests were given under
standard conditions and when the initial test was
given before any preschool experience. He
further «unduded that since these guins
occurred so rapidly it was more likely they were
due to better adjustment of the testee in the test
situation than any real growth in intellectual
vapacity,

Earlier studies of Wellman®! at the University
of lowa Child Welfare Research Station found
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that eyt of preschoal experience bevond |
vear bears o direct relation to the amoant of
smain in intellectual capacity,

In & number of reports from established child
research centers throughout the United States
inclading thase of Anderson62 Bayley 8364
Bird 0 Frandsen and Barlow 8% Goodenough
and Maurer,57 Lamson 88 Olson and Hughes 59
and Vous?® the investigators were unable to
conclude from the results of their researches
that preschool experience has any appreciable
effect upon the 1Q.

A subsequent study by Wellman and McCand-
less?! at the lowa Child Weliare Research
Station 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 intelligenve are not the aspects in which
preschool is most stimulating to 1Q change.

More recently Cicarelli et al,7?2 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 focus on language and
number concepts,

SUMMARY

This report contains national estimates of the
prevalence of sclected congenital or other carly
developmental  health problems and describes
the relationship of sclected aspects of family
background, infant health status, and carly
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 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 clusely 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 HFD
tests,




The principal tindings from this study are that

® ‘Lhe relationship between intellectual devel-

opment or intellectual matarity of children
“and  the academic achievement of their
weond parent, or mother, was as strong as
that previously found for this group with
the educational level of their first parent,
or tather.

@ Children 6-11 years of age whose mothers

were forcign born generally did as well as
children whose mothers were natives of this
country oft the tests of intellectual develop-
ment and intellectual maturity used in this
study except tor younger childien on the
verbal component (WISC-Vocabulary),

Mean deviation 1Q stores of these childien
6-11 years of age increased with the age of
their mother and their father at the time of
their birth to g maxinum at 2539 years
tor maternal age and 25-44 for paternal
age. Those whose parents had been older,
40 years or more for the mother and 45
vears or older for the father, showed lower
mean scores than those,whose parents had
been vounger 4t the time these children
were born,

The intelligence of dhildren (mean de
vigtion 1Q) on both measures wsed in this
study was found to decrease consistently as
the number of other live children in the
family increased. When controlled on edu.
cational  lwel of the fist parent,  that
pattern of indirect association with family
sizc on the WISC Vocsbulary subtest per-
sisted but was less marked or consistent on

cither the WISC Block Design or the
muodified HED.

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

Twins were found to score slightly but not
sighificantly 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 U.S.
children 6-11 years of age including epi-
lepsy. cercbral palsy, mongolism, eye-
muscle disorders, and heart and musculos-
keletal juint conditions were obtained.
Those childrea with such medical condi-
tions tended to show significantly lower
mean deviation 1Q scores than children
without these problems.

Children with some preschool educational
experience ie., who had attended kinder-
garten or nursery school -generally showed
some advantage in deviation 1Q scores over
those without such preschool training cven
when the effect of the educational attain-
ment of their parent(s) was held constant,

Comparisons with relevant findings from pre-
vious available studies are included,
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Tabte 7. Mean dewation {Q and standard error of the mean on the short form of the Wachsier Inteltigence Scale for Children (WISC)
and the modified Goudenvugh Hates Human Figure Drawing (HFD tests tor and percent distribution of children §.1% years of
age, by number of decensed sihtings tharn dead or who died fater): United States, 1963.1968

o wisC wisc Percem
Number of deceased —{nFo o | HFO] et
ubtings Cambrned 1} Vocstiatary g‘:’" Combxned | Vocabutary | o children
Born dead Mean deviation 1Q Standard error of mean
None | | e et e 8es 100.2 1001 | 997 0.60 0.90 050 | 0.60 239
Taing .. ... .0 e 873 8.0 877 | 986 074 096 orr jon 44
2sibhings ... ... 004 882 : 1019 |08 299 250 368 | 280 R
Jubdlings ............. a8 ars 889 } 08.0 b . . . 03
Qublingg ............. 86.2 966 874 [ 884 . . ¢ . 0.2
Bublingsormore . .,.... 888 - Y 883 | 928 . n . . . 0.1
L:M but died
betore suryey i

None ... ............. 909 1005} 1004 | 999 058 077 050 | 0.5¢ 926
tubling . ...... . .... .. 96.2 8585 8960 | 9686 082 1.4 0% } 108 588
Fubings . ... ..., N7 218 82.7 | 838 182 3.00 088 | 1.7 1.1
Sublings ............. 848 818 880 | 833 340 8.7% 228 | 6.2 03
Qeiblines | ... ..., 821 M5 2908 | 909 . hd . . 0.1
Sublingsormore .. ...., QGJL 876 888 | 98.2 . . . . 0.1

Table B Mean devation 10 and standard etror of the muan on the short torm 0f the Wachsler intelhgence Scale tor Chedren (WISC) and the maditied
Goodenough Hartis Human Fraue Drawsng IHFD) tests for and numbier and fercent dutrtbution of chidren 8.19 yean, by age ardey of the cheidt i the
tamnly  Umiteet Seares, 1963 1965
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APPENDIX |
STATISTICAL NOTES

The Survey Design

Ihe sample design for the second cycle of the
Health Examination Survey, similar to the one
used for the first cycle, was that of & mudtistage,
stratified probability sample of lovse clusters of
persons in land-based scgments. Successive cle-
ments dealt with in the process of sampling are
primary sampling unit (PSU), census enumera-
tion district (ED), segment, household, eligible
child (EC), and finally, the sample child (8C).

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
337 strata for use in the Current Population
Survey and the Health Interview Survey were
tmrther grouped into 40 superstrata for use in
Cycle 1 of the Health Examination Survey, The
average size of cach Cycde I stratum was 4.5
million persons, and all fell between the limits of
L3 and 5.5 million. Grouping into ) strata was
done in g way that maximiced homogeneity of
the PSU's included in each stratum, particularly
with regard o degree of urbanization, geo-
yraphic proximity, and degree of industriali-
aation, The H) strata were Classified into four
hroad geographic regions {each with 10 strata)
of approximately equal population and cross
dlassified 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 PSU as, tor example, New York
City, which represented two strata) or several
score PSUs,

To ke account of the possible effect that
the rate of population change between the 1930
and 1960 census might have had on health, the
10 strata within cach region were further classi-

fied into four classes, ranging from those with
no increase to those with the greatest relative
increase. Each such class contained cither 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
particalar 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 PSU 1o the sample of 40 PSU’s, the controlled
selection technique ensured the sample’s match-
ing the marginal distributions in ail 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 EI) was proportional to its population
in the age group 5.9 years in the 1960 census,
which by 1963 roughly approximated the popu-
Lition in the target age group for Cycle H. A
similar method was used for selecting one
scgment (cluster of households) in cach ED.
Each of the resultant 20 segments was either a
bounded area or a cluster of houschulds (or
addresses). All children in the age range 6-11
years normally resident at each houschold or
address were considered EC's. Operational con-
siderations made it nccessary 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 8C 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 cach of the single years

of age.



Reliability

Measurement  aud aSsessment processes em-
ployed in the urvey were highly standardized
and closely o1 rolled, Of course this does not
mean that the | coespondence between the real
world and the suovey results is exact. Data from
the sunvey are impetfect for three mgjor reasons:
(1) results are subject to sampling error, (2) the
actuial conduct of 4 suney 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 [t describes in
detail the faithfulness with which the sampling
design was carried out. {t notes that 7,119 out
of the 7,417 sample children were examined.
This ix o response rate of 96 percent. The
examined children were a highly representative
sample of children of this age in the noninsti-
tutional population of the United States. The
response  levels for the various demographic
subgroups including those for age, sex, race,
region, populdtion density, parent’s educational
level, and family income-show no marked
differentials. Henee 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 report.?3

The general measures used to control the
quality of data from this survey have been cited
previousty.t s have those relating specifically to
the psychological test measures,8:9

Data recorded for cach 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 product of the reciprocal of the
probability of selecting the child, an adjustment
for nonrésponse cases, and a poststratified ratio
adjustment that increases precision by bringing
survey results into closer alinement with known
US. population figures by color and sex for
single years of age 6 through 11,

In the second cyele of the Health Examing-
tion Survey the sample was the result of three
stages of selection the single PSU from each
stratum, the 20 segments from each sample PSU,
and the SC° trom the EC'. The probability of
selecting an individual child is the product of the
probability of selection at each stage.

Since the strata are roughly equal in popula-
ton size and a nearly equal number of sample
children were examined in each sample PSU, 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.,

The adjustment upward for nonresponse is
intended to minimicze the impact of nonresponse
on final estimates by imputing to nonrespond-
ents 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 technigues.

The probability design of the survey makes
possible the caleulation 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-
meut 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

I



complex and accordingly require computa.
tionally involved techniques for the calculation
of variances, and (3) 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 o
sampling errot, 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 yiclds overall variability through observa-
tion 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-

lated 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 = x - y of two statistics x and y is
given by the formula

S¢=(S3+SEM

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

Small 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.



APPENDIX I}
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 11 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 11.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. Mexicun 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-
cation 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. Burcau 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
Ohio, 1llinois, Indiana, Michi.
gan, Wisconsin, Minnesota,
lowa, and Missouri

Delaware, Maryland, District
of Columbia, West Virginia,
Virginia, Kentucky, Tenn-

Midwest . ...

*

essee, North Carolina, South
Carolina, Georgia, Florida,
Alabama, Mississippi, Louisi-
ana, and Arkansas

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 rural.—The definition of urban and
rural areas was the same as that used in the 1960
census. According to this definition, the urban

pulation was comprised of all persons living in
(a) places of 2,500 inhabitants or more incor-
porated as cities, boroughs, villages, 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 and a
density of 1,500 ns Of mMOore 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 square mile; and (¢)
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 areas 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



housechold members related to the head by
blood, marriage, or adoption. This income was
the gross cash income (excluding pay in kind)
-except in the case of a family with their own
farm or business, in which 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 n 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 houschold.

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

she) was the person who was regarded as the
“head” by the members of the houschold. In
most cases, the head was the chief breadwinner
of the family, although this was not always true.
In this report the head of houschold 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 ts were
given formal education in public or
private schools, whether day or night school,
and whether at‘endance 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 I}

HOUSEHOLD QUESTIONNAIRE AND MEDICAL HISTORY ITEMS

CONFIDENTIAL - L'he National Health Sutvey - authotesed by Public Law 092 of the 8ath Congress (70 Seat.
489 42 LS., M%), ANl infurmation which would permit ideatitication of the individual will be held strictly
confidential, will be used only by petsons engaged in and for the purposes of the survey and will pot be dia-
closed or released to othees foe any other putposes (22 FR 1087),
rofn NNS-MES.2 U.§. DEPARTMENT OF COMMERCE
(111 38D BUREAU OF THE CENSUS
ACTING AS COLLECTING AGENT FOR THE
U.S. PUBLIC HEALTH SERVICE
NATIONAL HEALTH SURVEY
?_ r - N A
1 . (0) Addrexs ot description of Jocation (include city, zone, and State)
| ALL M |

2 How orelis)- -related 10 the head of the household?
(Enter relationship to head, for example: wite, deughter, atepson, grandscn, mother-in-law, partner, roomer's wite, ete.)

[ ASK FOR PARENTS OR GARDIANS QF EC

E i u.s.
7. Where were you born? Forclgn conntly .

]

(Check U.S, box or write in name of country)

9. What is the highest grade you ottended in school? [ None
(Citcle hghost grade attanded or mark **None.**) Elem.e.. 123 45678
(If artended, ask): High.... 123 4
College 123 45+

. (0) Did you finish this grode (year)? J -
i I Yes I i No
EALL EC HOUSEHOLDS |

14. Which of these income grow. nmm_ your total combined fomily income for the past 12 months, that is
your's, your..’s, ete? (Sb::ﬁm Flash Card HES-2(b). hclo& income from oll sources, such os wcéu,
sciories, rents from property, Social Security, or retirement banefits, help from relatives, etc.
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CONRIDENTIAL — /i N ot ol Health Surey 1s authorrzed by Publee L #32 of | #0am apPROVER

the Noth  ongre s AL o 22 UG Mok AN irformation whreh would BUDGRY BUREAU NO. “’““’_‘"“-‘

L it e utrine ate n o0 044 andet ndual wtll be beld strictly confidentral, will be used only by persons engaged in .
and ur the purboses -0 the surtes and will not be disclosed or released to others for uny otker purposes (20 FR lo87)

ORPARTMENT OF HES- 256

HEALTH, EDUCATION, AND WEL FARE
PUBLIC NEALTH SERVICE
NATIONA, MEALTH SURVE Y

CHILD'S MEDICAL NISTORY - Porent

te-51

NAME OF Cnt, 0 tlav, First, Middle) SEAMENT | sEArAL COL. NO,

o1ty

NOTE. Please complete this form by checking the correct boxes and/o¢ filling in the blanks where applicable.
¥hea you have completed it, keep it until the representative of the Health Ezamination Sutvey calls oa you

within a few dave. i there are wome questions you do not understand, please complete the others and the person who
comes tor the torm will help vou with the ones that wete unclear,

! oARN 2. Ao 2. DATE OF BinTH (Month Day, Yem)
tteotan ' Male 2 7! Female
4 PLACK OF BIR o [L.o0Y OF §OXW, ﬂm) S WAS THIS GHILD DORN IN A HOPPITAL®
NIy 1{70 les 2 ] Ne » 07 Don't know

IF YEN: {Question §)
A. About how fung did vou (the mother) stay in the hospital after the baby was boen?

+ 1 week ot less 2111 to 2 weeks s [71 Over 2 weeks « [ Don't know
B. I mother stayed ovet 1 week, what was the reasoa for staying that long?

B S Y S .- -~

——— b

(. About how lang did the baby stay in the hoapital?
un v .1 week ot less 2 7] 1-2 weeks s [T Over 2 weeks o 7] Don’t know
D, If the baby stayed over 1 week, what was the reason for staying that loag?

B T e N e  ain

6. ABOUT HOW MANY POUNDS DID THE GABY WEIGH AT BIRTH?
tras v Under § s T S-10 a 77 Over 10 4 77 Don't know

8. WAS THERE ANYTHING UNUSUAL OR WAS ANYTHING WRONG WITH THR BABY WHEN RE( SNE) WAS SORN?
211 ! Yes 2 ' No » 771 Don’t know
IF YN,
A. What was the matter?

B. What did the doctor say caused this?

————t

9. WHILE YOU (THE MOTHER] WERE PREGNANT WITH THIS CHILD DID YOU HAVE ANY MEDICAL. PROBLEMS
OR COMPLICATIONS?

12 t ) Yes 2t iNo 2 '] Don't know
IF YES, what kind of trouble did you have?

a1

o
o~y
ol
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11 BSEFSRE Tl AT A3 BORN A .~ vo, ITHE MOY HER, WERE PREGN AT WITr Tiis CrutlD, DID YOU
HEXT " LU VAN PERLI S WS I
N Yeo . N N Liou't know
ik YES:

A. About how many months pregr.nt were you when you first saw a doctor?
v Lessthand  »  3teo s, 'Over6 ot i Don’t know

B. About how many times altogcther did vou see a doctor while you (the mothet) wete pregnant?
' " None ¢ e} s { or mote &, *'Don't know

12 DiD YOU 1 THE MOTHER) HALVE ANY TROUBLE WITH THE PREGNANCY OR BIRTH OF THIS CRILD?
2n v Yes s “Ne + . ' Don't know
IF YES, what was the trouble? _ _ _ .

18. WAS THE CHILD BREAST FED? .
L v Yes 2. 'No 1 71 Don't know
A. IF YES, for about how many moaths was he(she) breast fed?
v+ Lessthan | : 1t 6 1 T10ver 6 « [ Don't know
i. When breast feeding was stopped, how easily did the baby accept the change?
+* ;Nopeoblem 2~ Some problem 3 [} Considerable peoblem

———

16. ABQUY HOW OLD WAS THE CHILD WHEN HESHE) FIRST WALKED BY HIMSBLF?*

) v © ; Under ! year old a | Between | and 1% years old
" Qver 1Y, years old 4 " Don't know
17 AS .. " ~OW OLD WAS THE Cnitl.D WHEN HE(SNE) SPOKE hiS FIRST REAL WORD?
v . Under § vear old :° Between | and 1Y years old
o 0 Over 1 years old &« 1 1 Don’t know

18, CHILDREN LEARN TO DO THINGS LIKE EATING BY THEMIELVES AND TALKING AT DIFFERENT AGES. 0O
YOU THINK THIS CMILD WAS ESPECIALLY FALY IN LEARNING TO DO THINGS, ABOUT AVERAGE, OR SOME-
WHAT SLOWER THAN OTHER CHILDREN?

. v . Faster than other children 2 £ About the same s [ Slower & [ Doa't know
19. DID HE(SHE) GO TO KINDERGARTEN OR NURSERY SCHOOL. BEFORE ENTERING THE FIRST GRADE?
tyr) [ . YQS 2 N Nﬂ 3 ::-‘ Dm’t kn”

32, MERE 1S A LIST OF DISEASES THAT CHILDREN SOMETIMES HAVE. HAS THIS CHILD EVER HAD:
If yes, about how
old at the time?
H. Epilepsv? 1 Yesapom Age 2 {7} Ne s 71 Don't know
J. Cerebeal palsey? v - Yesme Age 2 {.7No » 7} Don't know

35, HERE ARE SUME OTHER KINDS OF tLLNESSES OR CONDITIONS SOME CHILDREN MAVE, NAS YOUR CHILD

EVER ~AD.
E. A heart murmu? v Yes 2| No » [ Doa’t know
F. Anvthing weone with v Yes 21 No a2 {71 Don’t know
histher) hearnt?
S A S —
42 .
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VITAL AND HEALTH STATISTICS PUBLICATION SERIES

Formerly Public Health Service Publication Ne. 1000

Series [, Programs and collecteon procodures, — Reparts which describe the generea) programs of the National

Sories 2,

Center for Health Statisth s and s offlces anddivisfons | data collection methods used, detinitions,
! ther mgtertal nes o v Ve Bt dine the Jdata,

Dt cvalulteon aond me thowds vesodrch = studics of new statistical methadology includime: expert-
ment sl teats of new corvey methad - studies of vitad statisties collection methods, mew analytical
techniques, objective evaltations of retubility of coflocteddata, contributions to statistical theory,

Sertes 3, Anclotrcal stalies —heports presentitne anadyticad o interpretive stintfes hascdon vital and health

Ser:vs =R

Yeres pe,

Ne vies L),

SEati~ftca, caardvine the anidvefs furthes than the eapracdtary tvpes of roports in the other serfes,

Docweptents and csalmitte e vy fobty et iRl roports of tagor committers concernad with vital and
Bealth statistics an ! dwatents e b recpenended nuaded vitad rectstration laws and revised
Birth emf e ath certificates,

Pl oo oo JLoGt Intopraoe Sarcec =St tes on ilines. | accldental injuries, disabitity, use
Storapttal nee et bent et other soervices, and othier healthere! ded tapics, hased on data
colbe tedap e ptinane, e gl o hol b interview atirvey,

Durtor awoomn the Howlod Dxemmad e Sukzey =ata trotn direct esandn tton, teating, and measures
et ot aattonad canepde o the DN oy nosinstitutionad popudaion provide the basds for two types
#oetarter e tine o of e ec Ot defined provalonee of spe ific diseases in the Unfred

nel e Retegre e ot e gt ior witlh roopedt to physiead, plissiological, and psycho.
Lo el et trosy et i of selaten s Bt e e jons nteasiurements without

R N IS S IR L LI TEAC IS S TR O

Serze s b Pkl tvom e Insietutsotaal Populdtinn Savio s ==SERAcs Pob ding tothe health chuir dcteristies of

Sevies T

KYIY A NEN Y &

.\I '.- .

AT O l.'S AN

SeFles

ERIC

Aruitoxt provided by Eic:

s i owmentets ne L therr e ol nae s and per-smal Care reveived, baoad on national
cetrees b Lment e g eV iR theso enveesand sample - of thee restdents or patfents,

Dugt vwomt i Liospotal Dosviawe. sarcoy s Uiftatios relatime £ -0 00! patienta in shortestay
Geecdtal bt et tateent toear b il pationd aatipde ot saspitals,

Pt mbaltio posoowen s omuantucey and tacrfitees, sstattsties on the numbers, geographic distri-
et ddn, R Yt s beoeg et 4o dth et e i bading phis stenan < donti~ts, nurses, other health
sttty Re b et gd e B hewvee b oaatpotiont facilities,
Poindobome o firlet faey ] e Stoteftes on teert gl other than as included in regalar annuad or
oty e tS e eciad amdvees B ompae ot bath, aee, and ather demographie varfubles, also
crghic e e i .
Peltd o matalitn, m oo, abd Serores <\ grtons statisties on notality | marriage, and divorce
steer thap ss o Jo bt b reanbo aanad nr monthly reports-spectal analyses by demographic
varhabloa, alac searr g i an ttinee series anlvaes, stidics of fertiMty,

Farboe teeom thees Nuleonndd Satulit ind \Vlortalits Sugoyvs, - Statistics on charcacterintics of Mrths
mt beaths nat avathabb e 1te Ged records, buased an sample surcoys stemming from these
cecord-incheting such topdes s mert ity by aocioe anome class, hospital experience in the
Potvear of Bfe me 1 car dovin, pregnaney, bealth insurance caverage, ofc,

P ehe R T S U 1% Office of Information
National Center for Health Statistics
Public Health Service, HRA
Rockville, Md, 20852
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