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HEIGHT AND WEIGHT OF CHILDREN:
SOCIOECONOMIC STATUS

Peter V. V. Hamill, M.D., M.P.H., Francis E. Johnston, Ph.D., and
Stanley Lemeshow, M.S.P.H.?

INTRODUCTION

This is the second report on height and
weight of U.S. children 6-11 years old from Cycle
Il of the Health Examination Survey. The first
report analyzed and discussed data on height and
weight by age, sex, race, and geographic region
of the United States.! This second report carries
the analysis and discussion of height and weight
data further by considering some measurable
socioeconomic variables,

Cycle I of the Health Examination Survey
(HES), conducted from 1959 to 1962, obtained in-
formation on the prevalence of certain chronic
diseases and on the distribution of a number of
anthropometric and sensory characteristicsinthe
civilian noninstitutionalized population ofthe con-
tinental United States aged 18-79 years. The
general plan and operation of the survey and of
Cycle I are described in two previous reports, 2+3
and most of the results are published in other
PHS Publication 1000-Series 11 reports.

Cycle II of the Health Examination Survey,
conducted from July 1963 to December 1965, in-
volved selection and examination of a probability
sample of noninstitutionalized children in the
United States aged 6-11 years. This program
succeeded in examining 96 percent of the 7,417

* Medical Advisor, Children and Youth Programs, Division
of Health Examination Statistics; Professor of Anthropology,
Temple University, Philadelphia, Pennsylvania; and Analytical
Statistician, Division of Health Examination Statistics,
respectively.

children selected for the sample, The examination
had two focuses: on factors related to healthy
growth and development as determined by a
physician, a mirse, a dentist, and a psychologist
and on a variety of somatic and physiologic
measurements performed by specially trained
technicians, The detailed plan and operation of
Cycle II and the response results are described
in PHS Publication 1000-Series 1-No, 5.%

The first report, Height and Weight of Chil-
dren, United States, by Hamill, Johnston, and
Grams, initiated a series presenting analyses and
discussion of data on heights, weights, skinfolds,
and 25 other body measurements performed in
Cycle 1l by variables such as age, sex, race,
geographic region, annual family income, and
education of parent as well as IQ, self-concept,
school achievement, and skeletal age. The first
report served as both the initial presentation of
data and the background for discussion. Both this
second and the ensuing reports interpreting the
other body measurements will contain only enough
repetition of discussion to be anintelligible entity
and will frequently refer tothefirstreport, Series
11-No. 104. These reports on body measurements
from Cycle II should be considered not as in-
dependent  studies, but each one as a step or
chapter in a lengthy multistage analysis and dis-
cussion of the data on physical growth and devel-
opment of U.S, children 6-11 years old,

The present report focuses on the effects of
socioeconomic factors, as measured in Cycle II
of the HES, on the stature and weight of children,
The report has been organized to accommodate
various types of readers. The main text contains



just enough detail for continuity of presentation
to the interested reader, while detailed tables,
which follow the text, present the data and major
analytic results of the study. Illustrative ma-
terial such as documents and instructions and a
rather long section describing the analytic tests
used are included in the appendixes,

EXAMINATION METHOD

At each of the 40 preselected locations®
throughout the United States, the children were
brought to the centrally located mobile exami-
nation center for an examination which lasted
about 2% hours. Six children were examined in
the morning and six in the afternoon. Except dur-
ing vacations, they were transported to and from
school and/or home.

When they entered the Examination Center,
the children's oraltemperatures were taken and a
cursory screening for acute illness was made; if
illness was detected, the child was sent home and
reexamined at alater date, The examinees changed
into shorts, cotton sweat socks, and a light sleeve-
less topper and proceeded to different stages of
the examination, each one following a different
route, There were six different stations where
examinations were conducted simultaneously and
the stations were exchanged, somewhat like
musical chairs, so that at the end of 2% hours
each child would have had essentially the same
examinations by the same examiners but in dif-
ferent sequence, Heights and weights of the
different children were taken at successive half-
hour intervals during the day, and the exact time
of each examination was recorded so that possible
diurnal or sequential effects could be analyzed.

Height

Height was measured in stocking feet, with
feet together, back and heels against the upright
bar of the height scale, head approximately inthe
Frankfurt horizontal plane ("'look straight ahead"),
and standing erect ("'stand up tall" or ''stand up
real straight" with some assistance and demon-

bSee “The Survey Design” in appendix I.

stration whennecessary).’ However, upwardpres-
sure was not exerted by the examiner on the
subjects' mastoid processes to purposefully
"stretch everyone in a standard manner’ as is
recommended by someb It is reported that supine
length, that is the recumbent position which re-
lieves gravitational compression of the inter-
vertebral spaces, yields 2 centimeters (cm.)
greater length (height) and that height with the
"upward pressure technique" measures 1 centi-
meter more than with HES technique,®

The equipment consisted of a level platform
to which was attached a vertical bar with a steel
tape. Attached to the vertical bar pérpendicularly
was a horizontal bar which was brought down snugly
on the examinee's head, Attached to another bar
in the same plane as the hovizonial measuring bay
was a Polaroid camera which recorded the sub-
ject's identification number next to the pointer on
the scale giving a precise reading. The camera,
of course, not only gave a permanent record mini-
mizing observer and recording error but, by
sliding up and down with a horizontal bar and
always being in the same plane, also completely
eliminated parallax. That is, if the pointer had
been in the space in front of the scale, it would
have been read too high ifthe observer had looked
up at the scale from below or too low if read
down from above,

Weight

A Toledo seli-balancing scale that mechani-
cally printed the weight to tenths of pounds
directly onto the permanent record was used,
This direct printing was used to minimize ob-
server and recording errors. The scalewas cali-
brated with a set of known weights, and any
necessary fine adjustments were made at the be-
ginning of each new trailer location, i.e., approxi-
mately every month. The recorded weight was
later transferred to a punched card tothenearest
0.5 pounds (lb.). The total weights of all clothing
worn ranged from 0,24 to 0.66 1b.; this has not
been deducted from weights presented in this re-

©This is the standard erect position described by
Krogman.7



port, (The weights, then, are 0,24 to 0.66 1lb.
above nude weight recorded to the nearest 0.5
1b.). The examination clothing used was the same
throughout the year so there is no seasonal vari-
ation in the weight of clothing. These efforts in
quality control appear justified by the excellent
level of reproducibility (see discussion of repli-
cate studies in the appendix.)

Interview Method

Several separate interviews in the weeks pre-
ceding the examination performed a variety of
functions. They identified the child eligible for
the sample; they obtained demographic infor-
mation and some family health and selected
family socioeconomic information; and they ob-
tained the child's developmental and early medi-
cal history and current information about his
health status. Additionally, the appointment for
examination and arrangements for transportation
were made.

The first interview was conducted by amem-
ber of the regular field team of the Bureau of the
Census conducted under a contractual agreement
with the Division of Health Examination Statistics,
This interview identified all eligible children (EC),
helped select sample children (SC) from allEC's,
performed the household interview from which
most of the demographic and socioeconomic data
used in this report are obtained, and left a medical
questionnaire with the parent to be completed. The
interviewer explained that a representative of the
Public Health Service would come to the house in
about a week for the completed questionnaire.

About a week after the Census interviewer
had left this medical history form with the par-
ents of each eligible child, the representative from
the Health Examination Survey (affectionately
called an HER, and not inappropriately so because
all were women) visited the household to pick up
the form. That visit was designed to accomplish
several things. If the questionnaire had not been
completed, the HER attempted, usually success-
fully, to assist the parent to complete it, If it
had been completed or partly completed, theHER
reviewed it, quickly editing and correcting in-
complete or patently inconsistent entries, The
HER then administered an additional interview
collecting information that could be obtained bet-

ter by this means than by a self-administered
questionnaire.

If the EC had been determined to be a sam-
ple child, the HER explained the plan and nature
of the examination program. She obtained the
written consent of the parent for the child's par-
ticipation in the examination, for the survey to
transport the child to and from the mobile ex-
amination center, and for the survey to obtain
additional information from school personnel,
from a physician's, dentist's, or hospital's rec-
ords, and from other official sources such as
State Registrars.d

A much more detailed description of the in-
terviewing process, together with reproductions
of all the questionnaires! is contained in the re-
port, PHS Publication 1000, Series 1-No.5, Plan,
Operation, and Response Results of a Program of
Children’s Examinations, This section on "Inter-
view Methods™ and the following section on ""Defi-
nition of Variables" have been included in the
main text of this report rather than relegated to
the appendix because of the crucial role played
in this analysis by the socioeconomic variables
chosen from the questionnaire's data.

The manner in which these data wereinitially
collected and recorded and subsequently coded and
punched greatly influenced how they could best
be used analytically. The selection and definition
of the following variables used in the analysis
were in some cases completely "given' to the
authors; in other cases there were several ana-
lytic alternatives of which the most appropriate
was eventually chosen after preliminary analysis.

Definition of Variables

Measures of family income and the educa-
tional level of the parents, together with infor-
mation about the location and various character-
istics of the dwelling, were obtained as part of

dinformation was obtained about each child from the
school. Birth certificates were obtained in 95 percent of the
cases from State Registrars. However, except for special
handling of a particular child, additional information was not
obtained routinely from physician’s, dentist’s, or hospital
records.

¢Because the household survey by the Census interviewer
is of such pertinence to this report, the recording form is again
reproduced as appendix III.



the household questionnaire performed by the
Census interviewer.

"Income' is the combined annual family in-
come from all members of the household. The
respondent was asked: ""Which of these income
groups represent your total combined family in-
come for the past 12 months, that is, your (hus-
band, wife) etc.?" A card was then shown contain-
ing the following income groupings: less than $500;
$500-$999; $1,000-$1,999; $2,000-$2,999; $3,000-
$3,999; $4,000-%4,999; $5,000-$6,999; $7,000-
$9,999; $10,000-$14,999; $15,000 or more. The
respondent was instructed to '"'Include income
from all sources, such as wages, salaries, rents
from property, social security, or retirement
benefits, help from relatives, etc.'" Whenever the
population subgroups were large enough, these in-
come categories were used unchanged in this re-

" port; it was decided that moré information would
be lost than any gains achieved by recombining
except when the standards of reliability and pre-
cision (discussed on page 73 in appendix I) were
not met. It was felt by our most experienced in-
terviewers that incomes were ''probably fairly ac-
curately represented’ but that if any consistent
bias existed it would have been slight under-
reporting of total income and this was most likely
to occur in the lowest income groups.f

"Education" is defined as the highest grade
level attained by either of the parents (or guard-
jan(s)) as reported by the respondent, As can
be seen (page 80 in appendix II) from this manner
of recording, the option of analyzing by ''highest
education of father" or "highest education of
mother" was not availablé, The chief alternatives
available were: (1) "highest level by either"
(which was chosen) and (2) various ways of com-
bining or attempting to average the levels of
both,

The "urban-rural" contrast as used in this
report is literally equivalent to ''city-farm'' di-
chotomy described as follows: Of the many ways
of classifying the population of the United States

fSome validation studies have been attempted both in
Cycle I on adults? and from some followup data from the
Bureau of the Census. Because of noncomparability of
designating terms, definitive conclusions could not be drawn.
However, by general inference it is “judged” that the effect of
this possible underreporting is probably insignificant for the
present analysis, so no adjustment has been attempted.

by size and socioeconomic character of the lo-
cation of their habitation—i.e., the big city boys
versus the farm boys which was significant at
the turn of the century, or suburban versus inner
city children which is such a significant classi-
fication in problems of school boundaries today—
the rational ordering of the HES data is heavily
committed to a classification scheme using the
"Standard Metropolitan Statistical Area" pre-
scribed by the Statistical Policy and Management
Information Systems Division (Executive Office of
the President/Office of Management and Budget)
in a 1967 report entitled Standavrd Metropolitan
Statistical Areas,®

This commitment exists not only because of
the intrinsic merits of this scheme but also be-
cause the multistage sampling design of the
Health Examination Survey was devised with the
cooperation of the Bureau of the Census using
this stratification scheme in the selection of the
sample., The Standard Metropolitan Statistical
Area (SMSA) is defined in the introduction of the
above report as: "Each standard metropolitan
statistical area must contain at least one city of
at least 50,000 inhabitants .... The standard
metropolitan statistical area will then include the
county of such a central city, and adjacent counties
that are found to be metropolitan in character
and economically and socially integrated with the
county of the central city.," As of May 1, 1967,
there were 231 such areas.® All theinhabitants
of the United States can, then, be grouped into
either SMSA (primarily large cities and their
surrounding areas) or not-SMSA (small cities,
towns, villages, farms, and other rural localities).

In attempting to make sound epidemiologic
sense within this scheme, two contrasting groups
were selected for amalysis from the many pos-
sible groupings: "central city” (i.e., everyone
within the city limits) of SMSA versus "rural
farm,”" Two qualifiers were added to adjust these
variables for more accurate contrast: the popu-
lation was restricted to whites only who then were
divided into those having atotal family income per
annum above $3,000 and those below $3,000.

BIn addition, there were two super SMSA’s entitled
Standard Consolidation Areas, defined from among these 231:
viz, New York-Northeastern New Jersey (14, 759,428 by 1960
census) and Chicago, Illinois-Northwestern Indiana (6, 794,461
by 1960 census).



nAge" is the chronologic? age at the time of
examination as determined by birth certificate for
95 percent of the subjects. (The age reported by
the parent was used for the remainder.) The age
interval for Cycle Il was 6.0-11,99 years at time
of selection for examination.! The value used as
a label for each agegroupinthegraphs and tables
is the integer referring to age at last birthday,
while the value used for all calculations and as
plot points is actually the mean age of the group.
Hence, "8 year old" means all children 8.00
through 8.99 years with amean value of8.51 years
for boys and 8.49 for girls (table 1, Report No.104).
The method of reckoning age isthe source of such
frequent confusion when comparing different
studies and one group of children with another
that, despite the repetitiousness, the statement,
"age at last birthday" will be included with every
table and chart,! And note that even though there
were 72 ''12 year olds"! in the "11 year old"
group, the mean ages are still 11,52 for boys and
11,54 for girls.

""Race" was recorded as "white,” "Negro,"
and "other races,'" The white children comprised
85.69 percent of the total, the Negro children
13.87 percent, and children of "other races"
only 0.45 percent, Because so few children were
classified as "other races,' data from them have

h«Biclogic age” or “maturational age™ will be used in
some future reports as discussed in Report No. 104.

iAlthough the date of examination determines the age
used in these data, the age at the time of interview was the age
criterion for inclusion in the sample. In 72 cases the children
were less than 12.0 years when selected but when actually
examined (days or a few weeks later) they had passed their
12th birthday. The oldest child was 12 years 36 days. In the
adjustment and weighing procedures these 72 were included in
the 11-year-old group.

JMany studies use “8 year olds” to mean all children 7.5
through 8.49 years. Although this method has the great virtue
of the label and the value used (i.e., the mean of the group)
being approximately the same, it is not the way the age of
children is reckoned in everyday life. Furthermore, the logistics
of the Health Examination Survey examined children from 6.0
through 11.99 years so that if the mean age were centered on
the integer, a full half year of children would have been
ungroupable at either extreme, viz, those under 6.5 and those
over 11.5, unless one used a 2-year age grouping which is very
unusual. Of course, adjustments for any age differences are
made when comparisons with other studies are made in this
report.

not been analyzed separately, These data were in-
cluded when "total” is used but are dropped when
a white/Negro dichotomy is used.

As more fully explained in the appendix in
the section on statistical notes, because of the
complex nature of the sample and the associated
weighting scheme, many desirable analytic tech-
niques,” such as multivariate analysis, were not
used because the methodology has not yet been
adapted to its complexities.

RESULTS

All sample sizes in the tables were weighted
sample sizes (i.e., the estimated number of chil-
dren in the population). However, tables 1 and 2
break down the unweighted sample of 7,119 chil-
dren into age, sex, race, income, and education
categories,

Table 3 and figure 1 present the mean height
and mean weight for each of the 10 family income
and eight education of parent groups for all boys
and girls separately. The data suggest a positive
relationship in all cases. That is, when the sub-
jects are grouped by annual income (or by edu-
cational level) arranged consecutively from the
lowest to the highest, it appears that height (or
weight) increases, A similar impression of in-
creasing trends was observed on visual inspec-
tion of each of the 12 age-sex categories,

Both to confirm these visual impressions and
to examine these relationships in much more de-
tail, a variety of analytic techniques were applied
to the data, each of which is described rather
fully in pages 73-78 of appendix I. The major
findings from these analyses are presented in
this section of the report. All the data are ana-
lyzed for the socioeconomic variables by each of
the six age groups (6-11) and separately for boys
and for girls which provides 12 basic population
subgroups, consisting of approximately 600 chil-
dren each, to test for consistency of findings.
Additionally, height and weight are always ana-
lyzed separately, while recognizing their high
correlation (i.e., the heavy dependency of the
child's weight to his height).

When, within each of these 12 subgroups, the
population is arranged further by the 10 income
categories and the mean heights (and mean weights)
(table 4) of only the two extreme income groups
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Figure |. Mean height and weight for U.S. children 6 through | years, by annual family income and education of

parent.

are compared (i.e., lessthan $500k versus $15,000
or more), in 11 of 12 times the higher income
group had the greater height and all 12 times had
the greater weight value; and, similarly, whenthe
population was grouped by eight education cate-
gories (table 5) and only the two extreme edu-
cational groups were compared (i.e., ''less than5

kWhen the mean for the group was too unstable by the
criteria discussed on page 73 of appendix I, 2 pooled mean
with the contiguous group was used. Whenever an asterisk
appeared in table 4, the means were pooled. The educational
groupings required no pooling,

years'" of school versus '17 years or more'),
the highest educational group had the greatest

value all 12 times for height and 11 of the 12

times for weight. However, when each pair of
these differences was separately tested para-
metrically, the magnitude of the difference inthis
sample size was rarely great enough to be sig-
nificant at p<.05(table 10). A similar analysis
was done for whites alone (from data in tables
6,7) and for Negroes alone (tables 8, 9), although
the results of such analysis are not shown in this
report,
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As described in pages 74-78 of appendix I,
several nonparametric tests were selected as
best suited for examining the relationships be-
tween height and weight and socioeconomic
status,

One of these, Daniel's Test for Trend (page
74), tests the hypothesis that as income (and/or
educational) level increases height (or weight) in~
creases monotonically, Within each of the 12
age-sex categories the sample is first grouped
by ascending income (or educational) groups

and the mean height (or weight) for the group
is assigned. These groups are then renumbered,
or reranked, from one through 10 by increasing
order of magnitude of the height (or weight).
If there were a perfect monotonic relationship,
the two rankings should correspond exactly.
Failing this, the strength of this relationshipmay
be expressed by using Spearman's coefficients
of rank correlation as applied in Daniel's Test
for Trend,



Using the .05 critical value for Spearman's
Test as an operating criterion, there were 10
significant correlations among the 12 tests per-
formed on the 12 age-sex groups for height and
nine of 12 were significant by weight (table 11)
where only one or two would be expected by chance
alone if, in fact, there were no real relationship
between family income and the height and weight
of children, When this same procedure was per-
formed using education (i.e., highest educational
level attained by either parent) rather than in-
come (table 12), the correlations were even

slightly higher: viz, 11 of 12 by height and 10
of 12 by weight. '
Even though this manner of testing the re-
lationship between increasing socioeconomic
status of the family and the mean size of the
children does not produce a perfect match, the '
fit is so much better than could be expected to
occur by chance alone (i.e., if, in fact, there
were no real relationship between size of family
income and size of children) that the state-
ment 'as mean family income increases so
does the mean height and weight of the children"
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describes the situation much more plausibly than
the statement "there is no relationship between
family income and height and weight."

The weighted regression analysis described
on pages 75-77 of appendix I produced similar
results (tables 11,12), The slope of the line fitted
through the mean heights (or weights) and the mid-
point of each income (or educational) level was
tested to determine whether it differed statisti-
cally from a zero slope, i.e., no relationship at all
between height (or weight) and income (or edu-
cation.) Of the 12 times the line was fitted by

height and the slope was determined and then
tested for income groups, 10 of the lines were
significantly greater thanzero (p< .05) and when
fitted by weight eight were significant, When these
same tests were performed on the population
grouped by educational level, 11 of 12 were sig-
nificantly greater than zero both by height and by
weight, If, in fact, there were no real relation-
ships it would be expected by chance alone to
find, on the average, only one slope in 20 sig-
nificantly greater than zero at p< 05.
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Analysis by Smallest 10 Percent of Children

Because of the increasing interest in popu-
lation surveys that aim to assess the nutritional
status of children, a separate.analysis was per-
formed that focused especial attention on the
smallest children in the population by heightand/
or weight. Percent distributions™ were obtained
for each of the 12 age-sex groupings for height
and for each of those for weight (figure 2 and
tables 13,14) and the first decile or the lowest
10th percentile by height and by weight was chosen
as the center of the study, The data were arranged
by family income and educatiomal groupings as
before.

The height (and weight) value at the lowest
10th percentile, obtained for each age-sex group,
was designated the cutoff point for that group.
Then, for each of the 10 income (or eight edu-
cational) groups within each of the 12 age-sex
groups, the percent of children falling below this
value was correlated with family income (or edu-
cational level),”

Spearman's rank correlation was performed
on these percentages under the cutoff point as was
done with the means (pages 5-9 of text and pages
74-75 of appendix I), The number of significant
correlations as seenintable 15 was less than when

min the first report (page 4), it was stated “It was
assumed that the measurements—heights and weights—were
distributed uniformly across each of the height and weight
groups. On the basis of this assumption the linear interpolation
method was used to derive both the height and weight
percentiles. For both the heights and weights the 5th, 10th,
25th, 50th, 75th, 90th, and 95th percentiles were derived for
each sex-age group.” On further examination, this assumption
was quite incorrect. The measurements were not evenly
distributed at the extremes. In fact, by actual calculation,
several times this method produced only 2 and 3 percent of the
population below the computed estimated 10th percentile. In
the present analysis percentiles were computed by frequencies
for each single centimeter group rather than a 5-centimeter
group. This way the error by extrapolation cannot possibly
exceed a centimeter; whereas in the other it exceeded 2
centimeters several times.

1As seen in table 13, since none of the percentages for the
income group of less. than $500 were reliable by the criteria
(described on page 73 of appendix 1), the income group of
less than $500 was pooled with the income group of less than
$1,000 for analysis by separate age-sex groups. Similar pooling
was not necessary for the analysis by educational level.
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the means were compared (i.e., 10 of 12 by height
and six of 12 by weight for income and nine of
12 by height and seven of 12 by weight for edu-
cation); however, the sampling variability at the
extremes of the distribution makes this -type of
statistical testing much more erratic,

DISCUSSION

The fact that there is a positive relation-
ship between the socioeconomic status of the
family, as determined in the Health Examination
Survey, and the heights and weights of the chil-
dren, i.e., in general, as income and educational
level increase the physical sizeof the children,
at ages 6-11, also increases, seems well estab-
lished. This finding was not unexpected.

But what is the shape of this relationship?
And what is its magnitude not only in terms of
mere numbers but also when gauged by compari-
son with similar relationships froin other studies?
The behavior of the other variables—both depend-
ent and independent—will also be examined,
Various uses of the data will be suggested and
discussed followed by speculation on the larger
meaning of the present findings.

Shape of Relaﬁonshipl

Preliminary inspection of the data had sug-
gested that rather than a monotonic increase be-
tween income (or education) on the one hand and
height (or weight) on the other —as hasbeendem-
onstrated here—there was a major single step
increase at about $3,000 (figure 3A rather than
B). It was as if this jump were an identifiable
threshold or critical level in terms of dollars.

Body . Body

size A size B
\
|
|
H
' j |

0 $3,000", $15,000 0 $15,000

FAMILY INCOME

Figure 3. Concept of step function (A) versus linearly
increasing function (B).



This would seem to imply that below this thresh-
old, lack of money was the primary limiting
factor operating through inability to purchase suf-
ficient food, medical care, and proper sanitary
conditions, Similarly, above this threshold the
monetary limitation would not operate much, if
at all, It would almost suggest a simplistic solu-
tion: merely supply dollars and this "bad cor-
relation" would disappear.

The present analysis confirmed that $3,000
was a dividing line—those children whose family
incomes were less than $3,000 were on the aver-
age significantly smaller thanthose from families
with incomes more than $3,000. But it was just
one of a succession of possible dividing lines. It
was also found that $2,000, $4,000, and $5,000
performed the same sort of function and fo the
same degree. Percentages falling below 10th
percentile value for each of these dichotomies
within each sex and age group are shown in
table 16, and the analysis of these data are de-
scribed in pages 77 and 78 of appendix I.

This latter finding is also much more con-
sistent with the demonstration of trends, that
there is a monotonic increase in body size of
children from families with incomes less than
$500 to $15,000 or more, It also suggests that
all else being equal, on the average, as the
family income (and/or education) increases (at
least within the limits of the categories used)
the size of the children keeps increasing.

Despite this, when the selected analytic
technique has called for a single dividing line so
that only two populations are contrasted (i.e,, a
dichotomy with those above versus those below),
the $3,000 cutoff point has been used in some of
our analyses, In the standards prepared for the
Maternal and Child Health Service publication,
Screening Children for Nutritional Status: Sug-
gestions for Child Health Programs, published
inJuly 19712 the HES data were standardized for
both poverty and prematurity by eliminating all
children whose birth weight was under 5 pounds
9 ounces and also those who came from families
with incomes less than $3,000. By eliminating
the "prematures” (defined by birth-weight cri-
teria), which is a group containing an unduly high
proportion of chronically ill and also persistently'
undersized children,'® and by cutting off the ex-
treme tail of low income and its associated ef-

fects, the aim was to provide tables of heights
and weights that would "reflect as closely as
possible the anticipated growth of normal well-
fed children in the United States,”®

In the urban-rural analysis later in the text,
the data were standardized by race (and its asso-
ciated effects in the United States in the 1950's
and 1960's) and for "extreme poverty" (i.e., the
$3,000 cutoff was used again). In these two cases,
some cutoff point had to be chosen and, although
$3,000 had no more validity (i.e., ability to in~
sure against the confounding eifects of monetary
deprivation, per se, and the associated variables
of ignorance, poor sanitation, poor personal hy-
giene, poor medical care, etc.) than $2,000 or
$4,000 or $5,000, because it had been used earlier
it was used again,

Income Versus Educational Level

So far, the terms "'socioeconomic,' "'income,"
and "education" have been used in this report
rather interchangeably. Now they can be ex-
amined and discussed individually. Income and
educational level are the two most frequently
used measures of socioeconomic status: most
respondents know the answers rather readily,
they are clearly reportable variables, and in
some studies they can be objectively verified.

One of the most interesting questions which
can be asked of these data is whether the heights
and weights (and hence, on a population level, the
general health)° of children more closely reflect
the family income or the family educational level,
(It would have been interesting to discriminate
between the educational level of the mother and
that of the father. But asnotedin the Introduction,
page 4, the data could not be grouped in that way.)

Accordingly, an attempt was made to disen-
tangle and then to compare the separate effects
of income and education. Does partialling out
the effects of one completely destroy the relation-
ship of height (or weight) with the other?

As already reported, the primary analysis
repeatedly demonstrated a monotonic increase of
height (and of weight) with both education and in-
come-—all having been analyzed separately. This,

©See discussion of size and health, pages 25-28.
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of course, could have a variety of meanings, the
two extreme ones being: (1) Income and edu-
cational levels are two independent factors op-
erating with about equal force or (2) income is
the effective variable, but education and income
are so . highly correlated that education also
demonstrates the same monotonic increase (and
vice versa).

It's so evident that income and education in-
teract in so many ways that we know a priovi
that neither extreme could be completely true.
The first alternative can be rejected because in-
come and education are anything but ‘'independent
factors." And the more complicated second ex-
treme alternative, if true at all, could be true
only in degree. The latter alternative would have
been demonstrated analytically if partialling out
the effects of one completely destroyed the re-
lationship of height (or weight) with the other,But
this was not at all the case!

Therefore, an intermediate relationship was
sought: viz, acknowledging the high degree of in-
teraction between income and education, whenthe
effects are partialled out by holding one constant
and observing the action of the other (as above),
which one—education or income—has the greater
residual effect?

Rather than obtaining a clear-cut answer
to this question, the data would yield only a hint.

Income is held constant by using only those
people in the $5,000-$7,000 range—this income
group was chosen because it is large enough for
analysis (N=1652); it was the modal income group
(table 1) in the United States in the early 1960's;
and it -is clearly above a ''poverty level''-—and
the educational trend is observed (tables 17,18).
Then educational level was held constant by using
only those who were graduated from high school
but did not go to college (table 19), This is
clearly the modal educational group and large
enough for a "minimal analysis'' (N=2750) and the
height (and weight) ' trend by income was observed.
Even though these two modal groups were the
largest single groups among the HES data, in
the tails of both distributions there are many
extremely small cells and empty cells,

Spearman’s coefficients of correlation dem-
onstrated no consistent trend over all age-sex sub-
groups (table 20) as was demonstrated with our
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total population. Four significant correlations
were found when holding income constant, while
only one was found when holding education con-
stant, Although this gives a slight hint that edu-
cation is a more important factor than ‘income in
affecting the average size of children, it has
certainly not been statistically demonstrated.

The comparative regression analysis was
slightly more suggestive., When comparing the
normalized magnitudes(z values) of the slopes
of the fitted regression line of height (or weight)
versus income (table 11) to height (or weight)
versus education (table 12), for each of ‘the 12
age-sex categories, it was found that education
had the greater z values in eight of the 12 groups
for weight and eight of 12 for height, By no means
are these two analyses considered definite enough
to claim as a finding; they are merely suggestive.
(See discussion of sign test, page 74 of appendix
.

The most prudent conclusion is that income
and education are sohighly correlated and interact
in such a complex manner that a study must be
specifically designed to tease out andisolate these
two variables so that their modes of operation
and their relative magnitudes of effect on the
normal or healthy growth process of childrencan
be studied with precision and with sufficientnum-
ber of subjects to draw more definite conclusions,
In a multipurpose cross-sectional study'such as
the Health Examination Survey with so many
variables being studied-and with a sample rep-

‘resentative of the total United States popula-

tion? one is left with—except for, perhaps, a
hint that the educational level of parents affects
normal healthy growth and development of the
children slightly more than their income does—
the rather inconclusive conclusion that education
and income are simply separate measures of
one conglomerate variable, ''socioeconomic sta-
tus," as it affects the size of children.

POn the one hand, this type of sample is absolutely
necessary to accurately estimate the frequency distribution of
these biomedical parameters in the United States; but, on the
other hand, when the data from this type of sample is used for
hypothesis testing, subsamples must be selected - which are—
by the time all the necessary conditions and characteristics are
met—of much smoaller size than would be more readily
attainable in a single-purpose epidemiologic study. /



Other Variables

When looking both at the two dependent vari-
ables, height and weight, and at the biologic vari-
ables used as the major population subgroupings
for analysis (viz, age, sex, and race) little, if
any, differences in response to socioeconomic
effects can be detected within these contrasting
sets of variables.

By careful inspection, the two principal de-
pendent variables—height and weight—appeared
to vary by socioeconomic status similarly toeach
other throughout all sex-age groups. In other
words, they seemed equally sensitive to socio-
economic effects.’

Again by careful inspection, heights and
weights appeared to vary by socioeconomic sta-
tus for the boys in the same way as for girls, for
Negroes as for whites, and throughout the six
different single-year age groupings.

It is reported by Acheson that the growth of
boys is generally affected more by adverse en-

a1 A+ +l
vironmental conditions than is that of girls and

conversely, when favorable conditions are re-
stored, that boys have more ''catch-up” growth 13
This analysis of HES data can neither confirm
nor deny this, Even though this differential was
not observed, the cells are so small and the ap-
parent magnitude of effects of socioeconomic
deprivation on these grouped data is perhaps
so slight that it is not a proper test of the above
hypothesis.

It is stated also that children are more sen-
sitive to adverse conditions during the most

9Analogous to income and education as measures of
socioeconomic status, it can be said that height and weight are
simply the two most common and useful measures of the single
dependent variable, “size.” In these analyses height and weight
are not used as two variables independent of each other which,
of course, they are not. However, when differences in size of
children are used, as here, to examine differences in
environmental circumstances—rather than comparative
growth over time of a group of children from similar
environments as would be found in the traditional child growth
studies (in which the chief determinants of variation are
genetic)—the two measures are more independent of each
other (e.g., a fat boy in a circus versus the emaciated child in a
war-ravaged country can be the same height and age).
The complex relationship between height and weight
will be examined further in future reports when additional
body measurements are considered.

rapid periods of growth. The most likely ages to
detect this, however, would be infancy and adoles-
cence rather than the slower growth between 6 and
12 years. Furthermore, when analyzing for this
effect, the data must be looked at in conjunction
with skeletal age and other maturational meas-
ures so that, if an effect be found, it can be de-
termined whether it be maturational delay or
permanent stunting,

An analysis of trends was performed sep-
arately on whites and Negroes (tables 11, 12),
Although a monotonic increase (identical to that
demonstrated for all races combined) was found
for "whites only,” the same results could not be
demonstrated by use of the "Negro only" data.
But rather than inferring that socioeconomic
status affects the growth of black children dif-
ferently from the way it affects the growth of
white children, it must be noted (as reported on
page 5) that the sample size of the blacks was
less than one-sikth that of white children, There
were about 80 Negro children within each of the
12 sex-age groups. After these 80 were distribu-
ted into 10 economic subgroups, many of the sub-
groups did not contain any or contained only one
or two subjects (table 1), The small cell fre-
quencies necessitated collapsing the 10 income
and educational categories into sometimes as few
as four or five pooled categories because of the
criteria explained in the appendix for determining
the reliability of HES data. The nature of the
Spearman correlation coefficient is such that
smaller correlations will be found statistically
significant if there are more degrees of freedom
(i.e., a larger number of categories), This may
explain why it was often impossible to demon-
strate significant increasing trends with the col-
lapsed Negro data. Even though the severe limi-
tation on the sensitivity of the test imposed by
the sample size almost negates the attempted
parallel analysis by race, there is no evidence,
either within the HES data or from other sources,
to seriously consider the proposition that socio-
economic factors affect the growth (and health)
of black and white children differently,

Urban-Rural Differences

In the monumental compendium, Growtk of
Man by Wilton Krogman, in the Tabulae Bio-
logicae series in 194:1,12 in which summary tables
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of all the data on human growth in the world
literature between 1926 and 1938 are presented,
there were only six studies (three, United States;
one, England; one, Scotland; one, Swiss) which
dealt in any way with urban-rural differences in
the size of children. All of them were simply
descriptive of the differences as found without any
concomitant analysis of differences in socioeco-
nomic status or ethnic composition, Inthe Ameri-
can studies, the urban children were distinctly
larger (but the rural were rural Utah, the Eastern
Tennessee mountains, and Puerto Rico) while
in both Scotland and England the farm children
were distinctly larger than the urban. The Swiss
study which compared army recruits found that
before 1910 the rural youths were much the
larger, but by 1930 there was almost no detect-
able urban-rural difference.

Since then Wolanski and associates!®!5 have
been intensively comparing growth in Polish
children (i.e., rates, attained size, and patterns
of growth)between urban children and those from
the fast disappearing medieval villages. They con-
sistently find size and most measures of physi-
ologic response superior in the urban children
together with an earlier maturation. Although
their data are extensive (including genetic studies)
and their analyses are sophisticated, they have
been unable to satisfactorily adjust for the ac-
companying great socioeconomic disparity be-
tween village and city dwellers in Poland to
measure the effect of urbanization per se on the
growth of children.

This analysis of HES data is an attempt to
make some contribution to the subject which can
be very loosely stated, "In general, is country
living more healthful for children than city liv-
ing?" This loose question suggests many others
like the following: ''Does the boy who stays on
the farm grow bigger and stronger than his cous-
in who moved into the city?" and ''Does the
greater amount of fresh air [and outdoor living
and exercise?]of the farm promote better growth?";
"For parents who are keenly interested in these
kinds of questions-—and at the same time havethe
ability to make the choice—is it better to raise
their children in the city or in the country?"

When trying to get at some of these questions
with these HES data, a variety of ways of group-
ing and organizing the data have been attempted.
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As pointed out on page 4, biologic epidemi-
ologic sense had to be made within the given
classification system, Page 81 of appendix Il gives
the coding definitions in more detail and also
lists the names and populations of the 24 SMSA
central cities that constituted the HES sample
of cities, Within the city limits of these 24
places there are shared in common most of the
following: heavy industry; commerce; high popu-
lation density; air and noise pollution; automobile
traffic; diversity of entertainment attractions;
lack of open space; plethora of asphalt, concrete,
and brick rather than vegetation; broad popula-
tion mixture of various ethnic and socioeconomic
groups; and many cultural and educational op-
portunities, There are also sophisticated medical
centers in most of them, complex and active
health departments, and more consistently safe
drinking water and waste disposal available al-
most automatically to every member of the com-
munity regardless of geographic section or socio-
economic stratum than in rural areas with their
overflowing septic tanks, privies, erratic refuse
disposal systems, individual water sources, etcl

Using the dichotomy SMSA /not-SMSA, SMSA
is further subdivided into: central city/notcentral
city. Central city is a much more definable
population and much more homogeneous in char-
acter than is SMSA/not central city, Although,
generally, SMSA/not central city is ''suburbia’
and all that goes with it, it ranges from the
highly industrialized Wyandotte-Ecorse section
of the Detroit SMSA to Gibson Island, Maryland,
or North Shore Long Island, New York.

The other side of the dichotomy not-SMSA,
includes most’ of the urban but small cities,
towns, and villages under 50,000 population on
the one hand and almost all’ the frankly rural
on the other. Rural is further subdivided into
farm and nonfarm,., The farm population is de-
fined as all persons living in rural territory in
places of 10 or more acres from which sales of
farm products amounted to $50 or more during
the preceding 12 months or on places ofless than
10 acres from which sales of farm products had
amounted to $250 or more during the preceding
12 months (appendix II, page 81).

'Many small urban cities have been included as part of an
SMSA and 1-2 percent rural, including farms, will also fall in
SMSA.



To increase the sample size, both farmsover
10 acres in size and those under 10 acres were
combined into one group. But this shouldn't
create too much heterogeneity in the group for
analysis because both populations were standard-
ized by race and income, The rural nonfarm cat-
egory was discarded because it was suchaheter-
ogeneity, as the Park Ranger's House in Yosemite
and large estates on Long Island to shacks in the
deepest recesses of Appalachia and mud huts in
the sands of Southern Texas,

By standardizing for race and major in-
come break (i.e., less or more than $3,000)
and using the two most homogeneous and yet con-
trasting groups—contrasted by degree of ur-
banization—an attempt is made to partial out the
effects of "urbanization' itself on heights and
weights of children.

As is seen in figure 4 and tables 21-25,
there is no discernible effect of "urbanization"
per se on height and weight in contrast to the
marked effects of income and education. When
the mean heights of the 12 age-sex groups are con-
trasted, in seven groups the children from the
central cities are taller while infive groups those
from the farms are taller; when the two groups
are compared by weight there is a six~to-six
tie. Since no effect can be found inthe two groups
most highly contrasted for urbanization, it is
considered unnecessary to examine the data
further along these lines. It is concluded that the
data from Cycle II Health Examination Survey
very strongly suggest that for children growing
up in the 1950's and 1960's in the United States
it makes no difference, on the average, either
inthe rate of growth or size attained at any given
age as to whether they live in the middle of the
big city, in the country, or in a suburb as long
as one takes into account the major detectable
socioeconomic factors such as income and edu-
cation, This statement is most confidently made
for analysis of white children from families with
incomes over $3,000. This subgroup was used
in an attempt to standardize for the major socio-
economic variables because it is the largest,
homogeneous, statistically stable subgroup for
analytic comparison, It certainly does mot in-
dicate a lack of interest in examining other popu-
lation subgroups to see if this is equally true for
them. For this kind of comparison the other popu-
lation subgroups are too small for proper sta-

tistical analysis. Although it is not known for
certain whether this is equally true for all the
other subgroups, we have no reason to believe
that it is not; but because of the much smaller
numbers available for analysis, we simply can-
not speak with the same degree of confidence.

The HES data will not allow an intelligent
statement to be made as to whether, on the aver-
age, it is better for a black family in the lowest
socioeconomic strata to live in an inmer city
ghetto or out in a rural hovel, Furthermore, the
main conclusion is a statement about a central
tendency using a comparison of means, It is not
a statement about OPTIMAL conditions; it is not
a statement about peculiar individual circum-
stances; and it is not a definite statement about
subgroups of this population. It may well be that
a football coach looking for the biggest, fastest,
strongest young men to recruit might be most
likely to find them out in the backwoods where
he reputedly did several generations ago. That
is, if all the combinations are present which are
conducive to large size and robust health—genet-
ically sound (and also "large' genes), absence
of disease, good medical care, nourishing and
adequate diet, absence of serious injuries, and a
generally healthful environment (pages 24, 25)—
then the additional stimulus of an unusually vig-
orous outdoor existence such as reputedly oc-
curred with the Bunyanesque farm boys of Minne-
sota® several generations ago may still be the
best of all possible conditions for optimal growth,
The present data cannot answer this kind of
question.

The main conclusion suggests, however, that
in modern Americg, in general, the distribution
of goods, services, and information is such that
good food, good medical care, and general health-
ful living—to the extent that they are reflected
in growth andas long as one is above a ceriain

socioeconomic level—are equally available to
the city boy and to the country boy.

sThere was a colorful story in the 1920’s and 1930’s, when *
Bernie Bieman’s championship football teams were consistently of
such awesome size and power, that when a scout prowling the
back country encountered a promising looking farm boy
plowing in this field, he would ask directions to the nearest
town and if the boy pointed with his hand the scout continued
on his way, but if the boy picked up the plow using it as a
pointer, the scout became interested.
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Figure 4. Mean height and weight for children from rural farms with annual family income of $3,000 or. less per
year and from central city/SMSA with annual family income of $3,000 or more per year, by age, sex, and annual

family income.

Comparison With Other Populations

To achieve a sense of scale, to better ap-
preciate the magnitude of the differences of the
contrasting socioeconomic groups, the HES data
have been plotted against data from other popu-
lation groups around the world and also against
the "secular trend" of North America.

McDowell et al, compared the mean heights
and weights of children 6 through 11 years of age
from the United States, United Arab Republic
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(U.A.R.), and Indial” As described in the report,
the sources of data were the following: the U,S.
data were the same HES material presented
earlier by age, sex, and race by Hamill! et al.;
the data from India were from anationwide ¢ross-
sectional survey conducted from 1956-65 by the
Indian Council on Medical Research; those from
Egypt were from a national school health survey
in 1962 and 1963 jointly conducted by the Egyptian
Central Statistical Committee and the Ministry
of Public Health, The comparison is reproduced
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Figure 4. Mean height and weight for children from rural farms with annual family income of $3,000 or less per

year and from central city/SMSA with annual family income of $3,000 or more per year,

family income.—Con.

in figure 5. These mean values by sex and single
year of age were only compared for the total
populations because comparable analyses by so-
cioeconomic variables as used in this report are

not available from India and Egypt.

When the data from the lowest 19,26-percent
socioeconomic segment in the United States

(i.e., those with incomes less than $3,000) are .

superimposed in figure 6 (from table 24) on the
10th, 50th, and 90th percentile distributions of
the total socloeconomic segment of India and

by age, sex, and annual

Egypt (representing the median socioeconomi-
cally), the 90th percentile of the category "U.S.
less than $3,000" is much the greatest value
while the U.S,-less than $3,000 50th percentile
lies between the 90th percentile for Egypt and that
for India and the U.S. less than $3,000 10th per-
centile is sandwiched between the medians for
U.A.R. and India, This was true for both boys
and girls (and the weight data were similar),

When the median height and weight values
for the four population groups are compared

17
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(viz: India, Egypt, U.S. less than $3,000, and
U.S. more than $10,000) it is seen in figure 7
that there is less difference in children's sizes
between the two socioeconomic extremes in the
United States than between the children from the
U.S. less than $3,000 and the median of Egypt.
(When ranking the countries around the world
by technological and socioeconomic development,
Egypt is certainly not one of the most ''under-
developed.™)

Report No. 104 referred to Meredith's col-
lation of the world literature on heights and
weights of children in which he uses 8-year-olds
as the reference age in over 300 samples8 As
he points out in comments about each study, there
is a great range in the precision and accuracy of
the data,

In figure 8 the three U.S. population group-
ings (i.e., less than $3,000, more than $10,000,
and all incomes combined) are placed on a con-
tinuum from around the world. Although it would

be a mistake to expect too much accuracy from
some of these data, a comparative scaleofvalues
can be readily appreciated.

Another way of assessing the magnitude of
difference between the extreme socioeconomic
levels is that, when comparing mean heights,
children from the upper income stratum are
about 0.4 years "ahead of" those from the lowest
level (A of table 25), Specifically, a 10.5-year-
old boy (U.S. less than $3,000) has the same
average height as a boy 10.02 years (U.S, more
than $10,000).

Comparing countries in B and C of table 25,
U.8, children's heights are about 1.58 years ahead
of their U.A.R. counterparts and 2.16 vears
ahead of their Indian counterparts. Specifically,
a 10,5-year-old boy from Egypt has, on theaver-
age, a height equivalent to a boy 8.8 years from
the United States; while the 10.5-year-old boy
from India is equivalent in heighttoan8.28-year-
old boy from the United States,

60— BOYS

WEIGHT IN KILOGRAMS

] 7 8 9 10 n
AGE IN YEARS

GIRLS

AGE IN YEARS

Figure 6. 10th, 50th, and 90th percentiles of height and weight for U.S. children with annual family incomeless
than $3,000 per year, U.A.R. children, and Indian c¢hildren, by age and sex—Con.
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Figure 7. Median height and weight of U.S. boys with annual family incomes less than $3,000 and $10,000 or more
and median height and weight of boys from India and the U.A.R., by age.

Secular Trend

The secular trend to grow bigger and mature
earlier in the United States and Canada and West-
ern Europe for the past century has been observed,
measured, discussed, and speculated about for
many years, There isnothing approaching general
agreement among the experts on the causes, the
meaning, the consequences, or on how far this
trend will go. But there is no denying the fact
that the trend is real and that whatever the

20

antecedents and consequences it appears to have
moved inexorably upward at a rather constant
rate, From Meredith's data summarizing the
body increase in boys in North America from
the last quarter of the 19th century through
1960,ng a regression line'is constructed (figure
9) and the three U.S, population groups (de-

"The regression of height for each year of measurement
for 10-year-old boys is 0.13 cm. per year with a straight line
fitting quite well (i.e., about ¥%-inch increase per decade).
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Figure 8. Relation of heights of three U.S. income
groupings of 8-year-old boys to those of rest of
world, viz, Meredith Study.

fined socioeconomically) are placed on it, Us~
ing this regression line as another way to scale
the magnitude of differences, the U.S. socio-
economic extremes are only about 14% years
apart (i.e., U.S. less than $3,000 plots at 1961
and U.S. more than $10,000 plots at 1975), while
Egypt plots at about 1901 and India atabout 1878).

Whatever the causes leading to this secular
trend in the Western World (see discussion of con-
founding variables, pages 13 and 14 of ReportNo.
104) the effective complex of factors appears to
be intimately bound up in the "Western style of
life'" rather than a geographic region of the globe,
viz, Australia and New Zealand; Northern and
Western Europe; United States and Canada; and,
increasingly, Japan and probably U,S.S.R. (also
see discussion, Report No. 104, pages 15 and 16,
American Negroes versus African Negroes),
Furthermore, there appears to be a gradient of
sizes roughly corresponding to the degree of
"Westernization" (figures 8 and 9). Among the
companions to this increasing size and earlier
age of maturation of children are greatly lowered
maternal and infant deaths, lower mortality and
morbidity of childhood, and greatly increased
life expectancy.

In searching the available data for the main
causes of this increasing size of children, none
clearly stand out. There were certainly no simple
explanations apparent, That it is not simply due to
a rising educational level (e.g., more people going
to college each year) or income level (e.g., con-
stantly rising gross national product (GNP)" or
elevated socioeconomic status, is suggested by the
following two arguments:

(1) Hathaway in 1960 reviewed the available
data from over 20 U.S. college studies, covering
the previous 100 years2? Table A summarizes two
of the most extensive studies., Most of the studies
compare incoming freshmen over the years. Al-
though there are, naturally, some differences in
actual measurement, they are all unanimous on
their findings: i.e., incoming freshmen have be-
come taller and heavier (despite also becoming
approximately 1 year younger) over this time,
This is equally true for women and for men. The
sources of the most extensive serial data were
Harvard, Yale, and Amherst for men and Welles-
ley, Smith, and Vassar for women, The magni-
tude of change was roughly 3 inches in height

“But it is believed, see page 24, that the very
complex “increased standard of living™ does encompass a large
part of the factors, but that it is not primarily the money itself
(or even the GNP part, itself).
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and over 20 pounds in weight,” Analysis for per-
centage of tall men (72 inches and over) in the
freshman class support this. ""At Amherst only

VThis is only about 60 percent as great an absolute
increase in size as Meredith estimated for 10-year-olds over the
same time frame. And it is even a smaller proportionate
increase for this disparity. Two explanations come to mind:
part of the increased size in “Meredith’s 10-year-olds” might
well be due to earlier maturation8 and the other might be due
to rising socioeconomic level of a greater proportion, That is,
the college students would have rather constantly, over the 100
years, come from the highest socioeconomic strata—i.e., no
relative change—whereas the much broader sociceconomic
spectrum of Meredith’s 10-year-olds, it can be conjectured,
might allow for a greater relative improvement over the years in
the lower socioeconomic strata,
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one class before 1910 had as many as 10 percent
tall men; from 1937 all but two classes had over
20 percent tall men; and in 1956 and 1957 tall men
made up over 30 percent of the class."20 There
was a similar phenomenon at the other schools.
And family comparisons of pairs of fathers and
sons and mothers and daughters measured at
the same age, i.e., when they entered as fresh-
men—showed the sons to be almost 1% inches
taller than their fathers had been and the daugh-
ters more than 1 inch taller than their mothers,
Furthermore, table B shows that the total height
difference between the first and fourth generation
of Harvard men was 3 inches, ‘

In short, this steady increase in the size of
college students occurred within, presumably, a



Table A, HARVARD MEN AND WELLESLEY WOMEN: Average heights and weights by decades of
birth, 1836-1915
Harvard men Wellesley women

Birth date

Cases Height Weight Cases Height Weight

Number Inches Pounds Number Inches Pounds
1836-45---- 2 67.1 140,0
1846-55~ --- | 43 68.5 140.6
1856-65-~-~ 335 68.1 138.4 45 63.3 119.9
1866~75---~ 506 68.7 139.7 235 63.3 120.4
1876-85~---~ 307 69.1 146.8 212 63.7 120.7
1886-95--~~ 267 69.4 149.2 40 64,3 121.6
1896 -1905-- 607 69.8 148.9 266 64.6 123,7
1906-15----~ 546 70.1 149.0 267 65.0 125,2

Source: U.S., Department of Agriculture, Heights and Weights of Adults in the United
States by M,L, Hathaway and E.D, Foard, Home Economics Research Report No. 10,Washing-

ton, U.S. Government Printing Office, Aug. 1960, p. 28.

Table B. HARVARD MEN: Average heights and
welights of fathers and sons, four gener-
ations

Age
Genera- when
tion meas- | cases | Helght | Weight
ured
Years | Number | Inches | Pounds
Great
grand-
fathers-- 50 8 67.0 149.5
Grand-
fathers-- 30 92 68.6 152.4
Fathers--- 19 132 69.0 145.8
SONg=m==uw- 18 153 70.1 151.1

Source: U.S. Departmentof Agriculture,
Heights and Weightsof Adultsin the United
States by M.L. Hathaway and E.D. Foard,
Home Economics Research Report No. 10,
Washington, U.S. Government Printing Of-
fice, Aug. 1960, p.38.

stable socioeconomic stratum without change in
"income' or "educational" levels or socioeco-
nomic status,

By "stable socioeconomic stratum" is not
meant the relative constancy of the constituent
families such as existed in England for 900 years;
but instead the relative socioeconomic stability
over time of the population channel, itself, from
which the students were drawn, (This is conjec-
ture; the authors could find no definitive studies
of the two following assumptions: viz, (a) the
educational and relative income constancy over
the century of the higher socioeconomic level
families—but certainly from 1860 to 1960 in
America, the carpenter's way of life changed far
greater than did the physician's—and (b) the col-
lege students, but most especially the Ivy League
students, were predominantly selected from this
channel® during the century.)

Wit has only been since 1945 that the U.S. college
population has been originating from an ever-broadening
socioeconomic and cultural base.
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(2)When contrasting the two United States
socioeconomic extremes, there appears to be
an enormous disproportion between the rather
small differences in the size of the children on
the one hand and the magnitude of the differences
in income and educationon the other, For example,
when the regression line constructed for secular
trend of increasing size is used for a sense of
scale, it was shown (figure 9) that the children
of the two extreme groups were only 14,6 years
apart, That is, if the trend continues without
drastic change, in about 10 or 20 years the mean
heights of the children from the lowest socioec-
onomic one-fifth will equal the meanheights today
of the.children from the upper group. Are there
the slightest grounds for predicting that in this
same 10, 20, or even 50 years the real income
of this same segment of the U.S. population re-
ceiving less than $3,000 annually (median between
$1,000 and $2,000) will have equalled today's real
income of the segment representing $10,000 or
more (median near $14,000)? And even less likely
would be the bridging of the formal educational
disparity: viz, the lowest 19,26-percent income
represents educationally 9th and 10th grades
and below with a median between the 7th and 8th
grades, while the comparable upper educational
segment had a median of 4 years of college!

Although classifications of heights and
weights of children by socioeconomic levels simi~
lar to these HES data arenot available from other
countries which would permit precise compari-
sons, figures 5-9 give enough sense of scale to
strongly suggest that more of the factors con-
ducive to greater size of children are available
to the lowest socioeconomic groups in the United
States than to all but the most highly favored
few in India and to no classes at all in the under-
developed countries such as Burma and Ethiopia,
Although income and education make a very de-
monstrable difference, the other factors which
are universally available to all classes of Ameri-
cans make far more difference. (This finding
does not repudiate the statements of the past few
years concerning ''pockets of hunger and star-
vation in the United States, It does, however,
emphatically limit these pockets in size, in num-
ber, and in severity. Otherwise one would be
forced to conclude that the nonstarving pro-

. portion of the lowest socioeconomic group in the
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United States yields children much bigger than
the next higher socioeconomic groups to be able
to maintain group averages of height and weight
only very slightly lower than those of the next
higher socioeconomic groups,

In addition, if the same socioeconomically
lowest one-fifth of the U.S. population is still
so much larger than the national averages of so
many other countries (figure 8) and if included
in that group werea large proportion of severely
stunted, malnourished children, then how gargan-
tuan, indeed, must be the remaining portion to
pull the average sizes of this lowest U.S. socio-
economic group so much higher than the figures
from most of the rest of the world. To repeat,
this argument does not claim that the HES data
prove there are no pockets of malnutrition and
even starvation in the United States of America;
but it does greatly limit their possible extent.)

The HES findings also strongly suggest that
a shift in the population froin rural to urban—if
it occurs in a society like mid-century U.S.A. in
which both farms and cities are ""modern" (page
15)-—does not explain the secular trend of
increasing size. The HES findings by themselves
cannot, of course, shed light on the effects on
children's growth of the steady move from rural
America to urban America of the past century.
However, the very convincing college data re-
ferred to on pages 21 and 22 of steadily increasing
size despite the trend of the Ivy League schools
to draw students from ever-widening socioeco-
nomic and gengraphic regions over this same
century (again, authors' conjecture) seem con-
vincing that the shift in America from farm to
city could not, in itself, explain much of the
secular increasing size,

Milicent Hathaway and Elsie Foard concluded
the discussion of their two remarkably wide-
ranging and thoughtful r eports?0-21 with the follow-
ing: "Many factors are doubtless responsible for
changes in body size of the population of the United
States, Although thereis still disagreement among
scientists as to the limits of plasticity of the
human organism, changes in size represent an
increase under more favorable environment of
the growth potential inherent in the genes {Gold-
stein 1943 and Kaplan 1954), Some of these en-
vironmental factors are improvement in the
socioeconomic status of much of the population,



improvement in medical care and sanitation,
greater availability and consequent consumption
of nutritious foods, and Iimprovement in the
general knowledge of nutritional needs.

"Improved prenatal and infant care has
greatly reduced infant mortality. Attention to the
care of infants and children through periodic
examinations by family physicians, pediatricians,
or at well-baby or child clinics is now practiced
widely, The child has better dietary direction,
immunization against childhood diseases, and
early detection and correction of remediable
conditions. More attention is given to outdoor
play, and light sanitary homes are more gener-
ally available. This better start has contributed
to better development, greater size, and longer
life" (pages 99 and 100, reference 20).

The HES findings contradict nothing at all of
what Hathaway and Foard stated in 1960, On the
contrary, within the HES data, there were de-
tected no simple, persuasive, and powerful fac-
tors which could be readily measured in a large
nationwide survey and which, by themselves,
directly accounted for most of the secular in-
crease. Most of the increase is undoubtedly
caused by the general complex of factors cited
above by Hathaway and Foard that have all been
part of the cultural-technologic transformation—
urban and rural—in the past century inthe United
States,

Genetic Factors

Hathaway and Foard continued:>’ A major
difficulty in studies of growth and size still is
separation of such factors as accelerated matura-
tion and genetic diversification from serial
changes produced by introduction of newer ethnic
strains (Hunt 1958), as well as the effects of the
many environmental factors' (page 100).

The confounding variable of accelerated
maturation has been frequently mentioned in Re-
port No. 104 and earlier in this report and will
be discussed in detail when data on skeletal
maturation are presented. This report hasfocused
almost exclusively on socioenvircnmental factors
which may influence growth and size—and it is
further limited to only those factors available
in Cycle II, However, that does not signify that
the authors totally disregard the importance of

possible genetic factors in addition to these
environmental factors in this discussion of the
meaning and causes of differences in children's
sizes both in the present and over the past,

The introduction of newer ethnic strains
(so-called hybrid vigor) as discussed by Hunt®?
and by Hathaway and Foard”’ may explain some
part of the secular trend; while social stratifi-
cation of genes and assortative mating may ex-
plain some part of the observed differencesinthe
HES socioeconomic groups. (If, for example,
social stratification had resulted in dissimilar
frequencies of genes for size among differing
socioeconomic levels, the result would be seen
in differences among the offspring. Any genetic
differences existing through the socioeconomic
continuum would be intensified by positive as-
sortative mating 2 i.e., the tendency for individ-
uals to marry someone like themselves. This
has been observed, for example, for educational
attainment.>* Despite the existence of some
interclass mobility, assortative mating may ex-
plain a portion of the observed differences.)

In Cycle III, concluded in March 1970, many
genetic markers—principally on blood—were ob-
tained on youths 12-17 years of age. These data,
together with a special subgroup of several hun-
dred twins from Cycles II and IlII, analysis by
other nontwin siblings, and the fact that approxi-
mately one-third of the subjects examined in
Cycle III were examined about 3 years previously
in Cycle II (as 9 through 11-year-olds), will all be
used in future reports to enlarge this discussion
of "possible causes’ by the examination of genetic
and other familial factors.

Size and Health

There has been throughout this entire dis-
cussion an implicit assumption that large size of
children and health are so closely related that
large size almost means good health, The most
immediate distinction to be kept in mind when
examining this relationship more carefully is
whether the subject is the éndividual child or a
population made up of individual children (or,
more strictly, a sample representing a defined
population of individual children), Then, the vari-
ous meanings of the terms '"'size' and "health"
bear further scrutiny in this context.

25



If when considering the meanings of '"health,"
the definition of the World Health Organization is
used, "a state of complete physical, mental and
social well-being and not merely the absence of
disease or infirmity," it would be well to amplify
on the "absence of disease or infirmity." For
children, absence of disease should include not
only overt but also latent disease such as Hunt-
ington's chorea, It could also include precursors
to later disease such as obesity, elevated blood
pressure, and high serum lipids as well as be-
havior which fosters later -disease such as cig-
arette smoking and the reckless use of alcohol
and other drugs, Absence of infirmity could be
expanded to include freedom from transmis-
sible genetic defects and developmental defects;
good relative resistance to disease both during
childhood and later life; enough vigor for en-
joyment of pleasures and for effective work,
study, and psychic growth; adequate physiologic
and somatic development; and an environment
conducive to growth, These seem to be the mini-
mal preconditions for the rather expansive,
"state of complete physical, mental and social
well-being." These criteria of health are as
applicable to individuals as to a defined popu-
lation, but, of course, the assessment techniques
are quite different, The health assessment of the
individual child is, of course, performed by the
pediatrician, while that of the population is per-
formed by the epidemiologist who synthesizes
information and skills from the clinic, from
surveys, and from vital and health record sys-
tems and relies on statistical analytic tools.

Just as the health assessment of the child
is clinical while that of the population is epi-
demiological—with differing techniques, pur-
poses, and emphasis but with much overlap—so
the appraisal of size differs by subject (i.e., in-
dividual ‘or population) and purpose.

An appraisal of the size of the individual
child—whether the main purpose be clinical or
nonclinical—requires some understanding of his
life context and enough information over time—
either by repeated visits or by reliable history—
to comstruct, at the minimum, a rudimentary
growth curve, If the appraisal is for other-
than-health reasons, it usually leans heavily to
matters of taste, life style of family, and the
individual's abilities and ambitions, For example,
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if a child is at the 99th percentile in height,
some of the most important questions to answer

- before a value judgment can be made are: Is

weight proportionate? A boy or a girl? What
shape growth curve? Any health significance? If
these answers are happy ones, then an appraisal
moves into the more personal sphere: e.g., if he
plans to become a professional football player,
this can be very good, in gemeral; however, if
she had her heart set on becoming a jockey or
ballerina it can be very discouraging, indeed.
When relating size to the individual, there's a

very clear distinction between the maximal and

the optimal, . -

The clinical appraisal of size (or better,
growth) has two aspects: (1) a suspected dis-
turbance of size itself (or a desired alteration
in projected size, such as when an unusual height
for a girl is predicted) which is best performed
at rather -highly specialized growth centers if

- medical or surgical intervention is anticipated

and (2) consideration of size in the clinical prac-
tice of pediatrics in which height and weight (in-
cluding both a growth curve and recent changes)
are used as indicators of healthy or morbid proc-
esses.

In general, the common medical condition,
obesity (which will be dealt with in a future
report), and the much rarer condition, gigantism
(excessive growth of the skeleton), are the only
important medical conditions of excessive size,
By "importance' is meant of sufficient preva-
lence to occur more than once or twice in an
entire career in general pediatric practice or to
have any impact on population data, Because al-
most all other medical disturbances of size—
either of endogenous or exogenous origin—with
the exception of obesity, result in low weight
and/or low stature, '"big' and "healthy" are
linked together in common usage as in "big,
healthy baby'" or "big, strong, healthy boy."

As assessing the meaning of a child's size
in terms of health is the function of the pedia-
trician—and in rarer cases pediatricians who
specialize in disturbances of growth-—so the as-
sessment of the meaning of the size of children
in a given population in terms of health is the
function of the epidemiologist, The clinical as-
sessment of size is completely described in a
combination of the following four books along



with a standard text like Nelson's Pediatrics:25
Endocvine and Genetic Diseases of Childhood by
Gardner 28 Growth and Development of Children
by Watson and Lowry 27 Preventive Pediatrics by
Harper 10 and Growth at Adolescence by Tanner 2®
(The books by Harper and by Tanner are good
bridges between the clinical and the epidemio-
logic assessments,)

The only immediate contribution to theclini-
cal evaluation which this report can make are a
few additions to the following summary paragraph
from Report No. 104 (page 16). "When applying
these data to the individual child, one must use
skill and additional specific knowledge about the
child and his total setting. The size of parents
and grandparents 32%3132 region of country, so-
cioeconomic strata, ethnic and rac1al d1fferences
(including the dlfﬁcult assessment’>of food in-
take patterns from birth onward, which will vary
by cultural habits and tastes, knowledge of nu-
trition, economics and availability of various
foods), genetic differences, amount and type of
exercise, disease, and environmental influences
must all be used to make proper adjustments.’

Predictions or expectations about an individ-
ual are made by matching the one against a
"similar enough group"* for which percentage
distributions are available for the given variable
under study, It is then seen where the individual
is placed with respectto all other "'similar enough'
individuals. This is a topographic activity. In
Report 104, race (i.e., white or Negro) was found
to make a real but so slight a difference that dif-
ferent sets of standards werenotrecommended,
and children from the Midwest and Northeast
tended to be a little larger than childrenfrom the
South and West. Which sex made much more dif-
ference than race or region; but of course age
was so important that the height or weight of
a child without accounting for age is almost mean-
ingless.

In this report it has been shown that in the
1960's degree of urbanization, per se, makes no

xOf course, the skill involves matching with a “similar
enough” group except for the one variable under consideration
and then not being a slave to a mechanical interpretation of the
percentiles.

difference in a country like the United States.
Income and education make avery real difference,
but only a difference of a few percentage points
which was very small, indeed, when compared with
the difference made by country of origin. By far
the greatest difference in the size of children at
a given age is made by how culturally and tech-
nologically similar the child's country of origin
is to the United States,

An epidemiologic assessment of the meaning
of children's size in a given population is what
has been going on in this report (as a continua-
tion of Report No. 104). A thorough assessment
being beyond the scope of this one report, the
focus has been on socioeconomic and demographic
factors. As was stated when considering medi-
cally caused disturbances of size, obesity is the
only "disease" of oversize of sufficient prevalence
to affect population data, (This will be the subject
of a future report.) Both clinically defined medical
conditions and epidemiologically defined condi-
tions of large populations such as contagious
diseases; community-wide sanitary and housing
conditions; frequency of disease inthe population,
especially intestinal infestations; adverse cli-
mate; and—assuming increasing worldwide im-
portance—community-wide nutritional circum-
stances and dietary practices all conspire to
small size if they have an effect on size at all.
Superimposed on these environmental conditions
are the social, cultural, and economic capabili-~
ties not only of the community but also of the
constituent families, Deficiencies in any of these
spheres can all interfere with the full realiza-
tion of the growth potential of the children.

Consequently in the 1970's it seems most
prudent to assume that for comparing large
populations of children "'the bigger they are the
healthier they are' is a good rule of thumb with,
of course, several qualifications.” In fact there
are some who feel that possibly all major popu-
lation groups of the world are of the same po-

¥(1) Either the obese part of the population be considered
separately or stature be considered the predominant index of
size and (2) the population be representative of a large enough
gene pool to compensate for some of the breeding groups
known for unusual size like the Pygmy and the Watusi.
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tential mean size genetically and that any dimi-
nution in size of the group mean is a direct
measure of some adverse growth condition. Of
course many who deal with population genetics
do not agree but feel that while environmental
circumstances certainly play a very large role
in the resultant group sizes, the different large
breeding groups of humans (races?) would still
have their own distinctive sizes and shapes for
the group as a whole even if all the environmental
conditions which affect growth and health were
somehow standardized throughout the world.

Despite the myriad complications when at-
tempting to interpret causes and consequences
in the accumulating growth data and despite the
levels of sophistication used, Meredith nicely
summarized the contrasting size of 8-year-old
children around the world by stating!® "Nor-
wegian children living in Oslo and Bergen had a
mean body weight greater than that of [Pakistani]
children living in East Pakistan by 21 pounds or
55%." No one can doubt that, in this context,
height and weight have a very profound relation-
ship to any concept of "healthy children,’
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Table 1., Unweighted sample size for children, by age at last birthday, sex, race, and
annual family income: United States, 1963-65

Annual family income
All
Age, sex, and race in=-
comes Less than | $500- | $1,000- | $2,000- | $3,000-
$500 $999 $1,999 $2,999 $3,999

Total
Boys 6-11 yearg=w==== 3,632 34 82 210 258 315
6 years==-m=-mem——mcmeame—= 575 5 18 33 " 36 58
7 yearsm=-=reneme—ccaanan= 632 5 13 37 49 52
8 years=--em—camecsecneaaa—— 618 9 11 36 57 53
9 years~e=-mesmecememcaana- 603 5 18 33 33 49
10 years=smm=mm—mcmeeaceaaa. 576 8 8 35 39 47
11 years==---wcacecccccaa- 628 2 14 36 44 56
Girls 6~11 years=~---| 3,487 29 104 232 274 310
536 8 14 38 49 45
609 8 15 40 42 59
613 1 17 35 46 66
581 5 22 38 50 35
584 4 18 50 49 44
564 3 18 31 38 51

White
Boys 6=11 yearge==-- 3,153 29 51 130 184 224
6 yearsm-m-rescscreeceeaa- 489 4 14 20 26 34
7 years-=mmemmmecccceanan~ 551 5 6 22 34 41
8 years----mmmmmeanmaaaaa— 537 8 7 25 37 37
9 years-m=mmmmcnmm—csana—— 525 4 11 21 25 36
10 years--m-mcmmmemcccnce. 509 6 5 23 31 32
11 years~==m=mmmmecmameaa- 542 2 8 19 31 44
Girls 6-11 years~-~~| 2,947 22 65 150 170 221
6 years-~--—reeesccccecmaa= 461 4 6 25 31 33
7 years=-=-amemmcmsecamea- 512 8 9 22 25 4b
8 years=m=emmcmmmcmcncnaaa 498 1 15 18 26 41
9 years=-m-mcmememnacceaa— 494 4 14 29 32 29
10 years===awamcscmncccaua 505 3 11 36 30 33
11 years~=-==mmccccmccanne— 477 2 10 20 26 41

Negro
464 5 - 31 80 72 91
84 1 4 13 10 24
79 0 7 15 15 11
79 1 4 11 20 16
74 1 7 12 8 13
65 2 3 12 7 15
83 0 6 17 12 12
523 7 39 82 102 89
72 4 8 13 18 12
93 0 6 18 15 15
113 0 2 17 20 25
84 1 8 9 18 16
77 1 7 14 19 11
84 1 8 11 12 10
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Table 1, Unweighted sample size for children, by age at last birthday, sex, race, and
amual family income: United States, 1963-65--Con.
Annual family income~—Con.
$4,000~ $5,000- $7,000- $10,000~ $15,000 Don't Blank or
$4,999 $6,999 $9,999 $14,999 or more know refused
334 841 756 430 183 144 45
69 140 91 67 29 22 7
52 156 131 72 27 28 10
50 141 139 64 33 21 4
49 143 138 70 29 27 9
52 119 136 79 26 21 6
62 142 121 78 39 25 9
321 811 695 383 146 128 54
42 120 118 57 21 19 5
64 159 129 50 18 16 9
52 137 118 76 24 28 13
62 125 114 70 23 19 8
50 127 114 69 32 19 8
51 143 102 61 28 27 11
286 765 712 425 181 125 41
62 126 83 65 29 21 5
43 145 124 72 27 23 9
42 130 133 63 32 19 4
44 127 128 70 29 22 8
45 110 131 77 25 18 6
50 127 113 78 39 22 9
269 714 665 377 145 106 43
34 113 115 57 21 18 4
55 140 123 47 18 14 7
45 111 113 74 24 21 9
51 110 109 69 23 16 8
46 114 109 69 32 16 6
38 126 96 61 27 21 9
47 70 41 5 0 19 3
7 12 8 2 0 1 2
8 11 7 0 0 5 0
8 10 6 1 0 2 0
5 14 8 0 0 5 1
7 9 5 2 0 3 0
12 14 7 0 0 3 0
52 87 30 5 0 22 8
8 5 3 0 0 1 0
9 17 6 3 0 2 2
7 25 5 2 0 7 3
11 13 5 0 0 3 0
4 12 5 0 0 3 L
13 15 6 0 0 6 2
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Table 2. Unweighted sample size for children,by age at last birthday, sex, and race and by education of

parent: United States, 1963-65

Education of parent

All
duca~-
Age, sex, and race etion Less 17
than 5-7 9-11 12 years
groups 5 years years | years or Unknown
years more
Total
Boys 6-11 years--- 3,632 99 234 678 | 1,432 222 41
6 years~-====-mcmcccomoan 575 12 35 110 241 38 7
7 years--===mmcmeccamann= 632 21 36 122 258 24 10
8 yearg---ecrcmcncnmcnn 618 14 32 115 253 44 5
9 years--e=-e-ssmcmcomooa- 603 14 52 120 230 32 6
10 years-—==m-ewmcmcnaoaw 576 18 37 99 216 42 6
11 years--ecw=c=mmacmeeoo 628 20 42 112 234 42 7
Girls 6-11 years-- 3,487 98 220 690 | 1,318 189 58
6 years----=--mecmcooeooo 536 13 30 106 201 24 9
7 years-=ecmcrcmemeomea—a 609 16 34 125 243 27 6
8 years-~-secmcocnccunn- 613 14 45 130 211 37 18
9 years----~-—--—eeeeu-- 581 18 35 111 229 34 12
10 yearseece-cccrmancon- 584 19 36 116 208 37 8
11 years-=-ce-cmcmcaoanow 564 18 40 102 226 30 5
White
3,153 75 163 531 | 1,294 218 29
489 7 27 84 211 38 6
551 15 26 99 229 24 5
537 12 17 87 233 42 5
525 9 36 98 209 32 5
509 16 29 78 198 41 4
542 16 28 85 214 41 4
Girls 6-l1 years-- 2,947 78 140 530 | 1,179 181 33
6 years-~ss-c-——c-eenoo—o 461 13 18 82 185 24 4
7 years-ce—cremmcacnaann 512 12 20 101 216 25 4
8 yearsememmcemccamcano~ 498 11 29 99 180 36 9
9 years-- 494 14 27 87 202 33 7
10 years-- 505 16 21 86 191 34 7
11 yearser-emcccoranana" 477 12 25 75 205 29 2
Negro
Boys 6-11 years--- 464 24 71 144 134 3 2 11
84 5 8 25 29 6 3 0 1
79 6 10 23 28 2 2 0 4
79 2 15 27 20 6 1 1 0
74 5 16 21 19 5 1 0 1
65 2 8 21 18 3 4 0 2
83 4 14 27 20 1 1 1 3
523 20 79 154 135 0 2 7 22
72 0 12 23 15 5 1 0 4
93 4 14 23 26 7 3 2 2
113 3 16 31 30 8 6 1 8
84 4 7 23 26 4 2 1 5
10 years----wsccomccronan 77 3 15 29 17 4 0 3 0
11 years---==sceccemo—o 84 6 15 25 21 2 0 0 3




Table 3. Mean height, mean weight, standard error of the mean, and unweighted and weighted sample sizes for
children ages 6 through 11, by annual family income and education of parent: United States, 1963-65
Boys Girls
Annual family income Hei . 3 .
{ ght Weight Height Weight
and eggizgton of in cm. in kg. in cm. in kg.
n N n N
X S X S X Sy X | %
Totale=mmememmmcn 3,632 | 12,080 | 132.2 0,24 | 29,470,183 3,487 11,703 ; 132.2 | 0.16 { 29,80 | 0.184
Annual family income
Less than $500-----—---- 34 127 | 129.8 } 1.56 | 26.71 | 0.867 29 117 | 126.4 | 2.85 | 24,53 | 1,010
$500-$999 ~mmmmmecccmann=] 82 306 | 129.3 | 1.68 | 27.17| 1.193 104 376 | 132.3 | 1.24 { 29.62| 1.122
$1,000-81,999-~=-o-creun 210 773 | 130.3}0.89 | 27.95 | 0.606 232 838 | 130.1 {1.16 | 27.80 | 0,643
$2,000-$2,999~-~c-=ouue 258 889 1 130.9 | 0.76 | 28,55 | 0,566 274 923 | 131.7 | 0.75 | 29,33 | 0.874
$3,000-83,999 -—cocmmeun 315 1,041 |131.3]0.66] 28,59 0,491 310 1,021 130.6 {0.75(29.32| 0.634
$4,000-84,999 -~~~ 334 | 1,129 |131.1|0,70| 29,01 ] 0.419 321§ 1,056} 131.9 0,78 {29.84| 0,595
$5,000-$6,999 ~wmmmcmmam 841 | 2,690 j132,2]0.24|29.68} 0.230 8l1| 2,607 131.9 {0.38]29.75| 0.333
$7,000-89,999 -—~ncmmuu- 756 | 2,462 | 133.7 | 0.47 | 30.55 | 0.297 695 | 2,353 133,0 (0,30 (30,29 0,356
$10,000-$14,999 ~~-ccmm~ 430 | 1,468 | 133.4 | 0,55 | 30,08 | 0,464 383 1,314 133.910.60 (30,94 0.531
$15,000 or more-------- 183 599 (133.5 0,91 | 30.58 | 0.685 146 487 | 134.5 10,99 | 31.33| 0.836
Don't know--==-ec-ecma-a 144 456 (131.2{1.01 | 29.02{ 0,765 128 413 |132,1 {1.68 | 29.84| 1,308
Blank or refused---=--- 45 135 | 132,1 {1.40 | 30.14 | 0.932 54 193} 133.,6 |1.38 | 29,58 0.902
Education of parent
Less than 5 years--=--- 99 363 [ 130,2 | 1.01 | 27.66 | 0.764 98 365} 129,4 | 1,38 { 28,39 | 0.681
5-7 years-e-mmcwamamma— 234 830 | 130.9 10,93 | 28.92 | 0,789 220 772 | 131.7 [ 0,77 | 28,57 | 0.485
8 vearge~-—memmecccnmmen— 226 759 | 132.6 {0.83 | 29.92 | 0.621 249 838 | 132.6 [ 0.83 {29,93| 0.718
9-11 years--=recccmnnan 678 | 2,161 | 131.4 0,53 | 29,18 | 0,451 690 | 2,224 | 130.9 |0.41 | 29.23 | 0.408
12 years-=-semcmccacnea 1,432 | 4,727 |132.1 10,27 |29.35} 0.187 | 1,318 | 4,373 |132.6 | 0.34 |30.17| 0.319
13-15 years~=-mommmenm= 360 1,191 |133.2 |0,52 |29.,96|0.377 374 | 1,252 |131.8 {0.47 | 29.50'} 0.342
16 years==-=smeecemmcmna 340 | 1,125 [133.6 {0.36 | 30.68 | 0.369 291 991 | 133.4 10,63 | 30,58 | 0.456
17 years or more=-—e=w~- 222 767 | 133.3 | 0,63 | 29.85 | 0.434 189 674 | 134,3 | 1,02 | 30.65| 0.703
Unknown=e===wmeemmamen- 41 154 1129,0 | 1,50 | 27.36 | 1.292 59 209 | 131.0 | 2.27 [ 30,01 | 2.412
NOTE: R =sample size; N=estimated number of children in thousands; jf=mean; Sg=standard error of
the mean.



Table 4. Height and weight for children by age at last birthday, sex, and annual family income: weighted
sample size, mean, and standard error of the mean, United States, 1963-65
6 years 7 years
Sex and annual family income
N b¢ 55 N X S
Boys Height in centimeters
All incomeS=mrmmemccmccm s e c et a - 2,081 118.6 0.24 2,073 124.5 0.36
Less than $500--c-scmmcccmmmmm e e e 21 % * 17 * *
$500~8999 mrmmmmcm e e e e 74 114.6 0.80 49 122.9 3.20
$1,000-81,999—ccmmmmc e e e 123 117.0 0.93 136 121.6 1.23
§2,000-82,999 ccmcmmmm e e e e e 134 117.4 0.91 166 124,2 1.26
$3,000-83,999 - =mmemmmm e e e e 206 118.5 0.67 164 125,5 0.71
$4,000-84,999 - mmmmmmmc e e e oo 251 116.8 0.75 173 124,2 0.67
$5,000-86,999 == mcnmmemm e et e e e 487 119.5 0.34 494 124,5 0,47
$7,000-89,999 -ccnom e e an e e e 328 120.1 0.52 423 124,9 0.59
$10,000-$14,999 - 251 118,7 0.67 236 125.8 0.57
$15i000 or more- 107 119.6 0.86 99 126,.7 1.03
Don't know-~-=- 74 120.6 1.57 85 122.2 1.60
NO responsSee-=-=cecmememmmrme e e cr e m e ce———— 20 119.9 0.99 27 125.3 1.23
Girls
All incomes--e------momccommmem e 2,016 117.8 0.27 2,010 123.5 0.18
Less than $500==mmmmmmmmmmmmmcoosemmeem e 34 116.7 1.56 33 121.4 2.88
$500=8999 mmcmmmmecme e e e 52 118.6 1.37 53 121.8 1.13
S1,000-81,999---mmmemmmmeeneme e e e e 155 116.4 0.92 144 121.8 1.30
$2,000-52,999 ~—cmsmmmc e e e e e - 187 116.8 0.88 131 123.8 0.93
$3,000-83,999--crmmmrce e e e e - 168 116.5 0.96 191 122.0 0.86
$4,000-84,999 - —~mmmcmm mcm e e e —a 163 117.7 0.91 208 124,1 0.88
$5,000-86,999 =~ ~mr e e e e e e 427 117.5 0.46 487 123.0 0.29
$7,000-89,990 ~~mmmmmcac e e e m— e 435 119.6 0.56 427 124.5 0.49
$10,000-814,999~--cmccmcmmmc e e e 210 118.9 0.76 184 124.6 0,78
$15i000 OF MOTEmrmmmmrmmme s ;e e e meese e —————— 89 118.5 0.77 55 126.7 0,70
Don't KnowWes=sremrmscecomcmm e e e e 69 115.2 2.08 54 122.8 0,90
NO reSponSe=c=r-rmm—em e mr e e mm e m e e e 22 116.0 2,61 37 124.9 1.52
Boys Weight in kilograms
All incomes--=--=cmcocommmmmme e e—e e 2,081 22,01 0.148 2,073 24,69 0.185
Less than $500-w-remmem e e 21 % * 17 % *
$500-8999 e - e e emmmmem e mm e ——— 74 19,84 0.538 49 23.23 1.624
$1,000-81,999«—mmmmemrm e e e 123 21,08 0,522 136 22,34 0.512
52,000~82,999«-m=ccrmcmem e e e e 134 20,83 0.482 166 24,85 0.670
$3,000-83,999~c-cmrmmmc e e e e e e 206 21.47 0.296 164 24,82 0,354
$4,000-84,999 -cmrmmcccmm i e 251 21.45 0.309 173 24,81 0,363
$5,000-56,999 ~-mmmmm e e e e e 487 22.45 0.323 494 24,55 0.340
27,000-$9,999 ---------------------------------- 328 22,92 0.335 423 24.99 .365
10,000-814,999 - ~mmcccmmmc e nm e e e 251 22.12 0.551 236 25.41 0.668
$15,000 OF MOr@-=mm==rmecmm ;e e —mmae e 107 * * 99 26.73 1.193
Don't Kknow--==smerrrceam e e c e 74 23.88 L1.453 85 23.45 0.765
NO respongeme——c-ecmcmeccammme oo cm e e 20 22.77 1.537 27 26.11 0.849
Girls
All incomesS----==mccmecmmmmm e ———— 2,016 21.55 0.229 2,010 24,16 0.206
Less than $500--~-c-cmurmcrcrcrec e e 34 20,34 0.469 33 22.40 0.979
85008999 mcmcmmmrmcc e cm e e e e 52 21.43 0.978 53 22.87 0.489
21,000-$1,999 ---------------------------------- 155 20.45 0.388 144 22.23 0,659
2,000-52,999 ~cmcmcncmmmm e mme e memeam———— 187 20,70 0.635 131 24,20 0.943
$3,000-83,999--=—memammm e nc e cc e 168 20,98 0,691 191 22.79 0,467
$4,000-84,999 - mmcamnamcc i c e e 163 22.34 0.781 208 24,59 0.627
$5,000-86,999crcmarmmmmce e e e 427 20.92 0,260 487 24.30 0,269
$7,000-89,999 mccmmamer e e e e 435 22,50 0,423 427 24.61 0.392
810,000-814,999 «mmcmmrcccrmmcm e e e 210 22.59 0,767 184 25.40 0,924
$15i000 OF MOY@=m—=m-em— e ee e e e e co————— 89 22.35 0,963 55 25,65 0.655
Don't Know-emmememmecmmmeccccccmncn e e e 69 20.41 1.485 54 24,34 0,980
No response----=~e-w-= fmmmmm e e e e mea—m e e o —n 22 21,29 5.008 37 24,26 1.171

NOTE: N=estimated number of children in thousands; X = mearn;

Sz=standard error of the mean.



Table 4. Height and weight for children by age at last birthday, sex, and annual family income: weighted
sample size, mean, and standard error of the mean, United States, 1963-65-—Con.
8 years 9 years 10 years 11 years
N X Sg N X s N X 5 N X 8
Height in centimeters
2,026 130.0 0.26 2,011 135.5 0.44 1,963 140.2 0.37 1,923 145.7 0.27
32 131.0 2.15 19 134.0 2,35 29 136.3 2.82 6 * *
44 131.1 1.60 67 133.4 1.45 29 141.9 2,40 41 145.5 2.03
133 128.6 1.48 120 133.3 1.65 138 137.0 1.03 122 144.9 0.90
198 128.4 1.17 111 133.2 1.31 144 138.8 0.87 133 145.8 1.82
176 129.9 0.92 163 133.6 1.80 164 138.9 1.37 166 144.7 1.23
168 128.9 1.08 173 135.7 0.80 180 139.7 1.10 182 146.5 0.92
439 130.3 0.38 449 136.1 0.58 396 140.8 0.52 422 145.7 0.66
441 131.0 0.40 437 136.1 0.61 453 141.7 0.62 380 145.8 0.65
207 130.3 0.78 253 137.1 1.04 264 140.7 0.71L 255 146.5 1.09
109 130.3 1.29 90 138.2 1.14 80 140.7 1.14 112 146.9 0.78
65 129.5 1.50 93 133.8 2,69 63 138.4 1.68 74 1442 1.55
9 * % 32 132.8 7.00 18 139.2 2,20 26 143.5 1.56
1,960 129.4 0.33 1,945 135.5 0.31 1,904 140.9 0.31 1,868 147.6 0.24
3 * * 20 135.0 3.91 14 * * 10 * %
55 126.8 1.57 80 134.3 1.04 65 140.8 1.68 68 145.1 1.82
107 127.7 1.00 140 132.8 1.06 182 138.3 1.00 108 145.7 1.54
137 129.4 1.17 169 135.1 0.87 169 139.8 1.26 128 148.7 1.24
202 128.6 0.65 152 133.2 1.18 141 139.4 1.81 164 147.8 1.01
102 129,5 1.27 197 134.8 1.48 156 140.8 1.03 167 146.0 1,23
431 128.2 1,08 397 135.6 0.55 406 140.5 0.59 455 147.3 0.58
385 130.7 0.50 398 136.9 0.79 356 142.0 0.55 350 149.0 0.67
266 130.6 0.70 221 134.6 0,98 229 143,0 0.76 201 149.4 0.86
78 130.8 1.56 79 138.6 1.64 98 143,2 1.18 86 145.5 2,12
92 128.6 2,18 54 135.0 2.09 57 140.2 1.99 84 148.1 1.11
35 132.6 1.53 32 134.1 2,77 26 142.,9 3.18 39 146.0 2.15
Weight in kilograms

2,026 27.76 0.225 2,011 31.16 0.430 1,963 33.73 0.297 1,923 38.35 0.360
32 27.92 0.841 19 28.00 1,329 29 29.41 2,275 6 * *
44 28.31 1.585 67 28,34 0.952 29 33.13 1.775 41 37.61 1.830
133 26,69 1.425 120 30.40 1.378 138 3L.74 0.866 122 35.79 0.975
198 26.90 0.900 111 28.68 1.100 144 32.07 0.927 133 39.41 1.317
176 26,77 0.853 163 30.51 1.183 164 31.16 0.981 166 37.37 1.068
168 27.02 0.545 173 30.21 0.597 180 34.36 0.957 182 38.82 1,132
439 28.09 0.394 449 32,21 0.557 396 33.97 0.458 422 38.97 0.845
441 28.74 0.428 437 30.95 0.548 453 35.90 0.613 380 38.59 0.809
207 27.64 0.623 253 31.79 0.639 264 33.75 0.706 255 38.72 1,195
109 28,04 0.925 90 34.94 2,157 80 33.26 0.767 112 39.20 1.003
65 27.83 1.417 93 30.75 3.441 63 32,16 1.565 74 36.78 1.877
9 * * 32 32.59 3.029 18 35.47 5.265 26 34,19 1.990
1,960 27.55 0.233 1,945 31.39 0.371 1,904 35.18 0.411 1,868 39.99 0.401
3 * * 20 27.31 2.924 14 * * 10 * *
55 26,23 1.395 80 28.95 0.897 65 34.82 2.404 68 39,68 3.388
107 25,86 0.951 140 28.30 0.730 182 33.19 0.945 108 37.99 2,084
137 27.09 1,028 169 31.19 0.963 169 33.79 1.257 128 41.29 2,082
202 27.18 0.724 152 29.52 1.186 141 32.11 2,342 164 41,21 1.688
162 27.97 1.120 197 31.87 1.026 156 35.41 1.590 167 37.92 1.150
431 26.85 0.479 397 31.57 0.562 406 35.34 0.704 455 40.02 0.549
385 28.33 0.452 398 33.30 0.937 356 35.32 0.671 350 40,52 1.196
266 28.47 0.696 221 32.37 1.034 229 35.62 0,705 201 41,11 1.355
78 27.89 l.444 79 32.20 1.342 98 36.88 1.094 86 40,19 1.635
92 27.01 1.435 54 30.83 1.889 57 35.06 2.081 84 40,01 1.455
35 30.58 1.943 32 27.07 2.231 26 35.08 2,513 39 36.84 2,049
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Table 5. Height and weight for children by age at last birthday and sex and by education of parent:
weighted sample size, mean, and standard error of the mean, United States, 1963-65

6 years 7 years
Sex and education of parent
N X s N X 85
Boys Height in centimeters
All education groups---------=------ 2,081 118.6 0.24 2,073 124.5 0.36
Less than 5 years=--m======--=moacoceconoo 47 115.7 2.68 74 121.5 2.82
5-7 Y@ArS--m--m==mrmmmmmmmmm e 133 117.2 0.92 120 121.9 1.36
8 YEATS=mmmmm o m e oo e e e 110 117.8 0.86 104 1244 0.79
9-11 years-----=---cmmememe e e 372 117.7 0.50 366 123.2 0.43
12 years-----m=mmmcoem e mm e mme oo 871 119.1 0.33 828 125.0 0.49
13-15 years 187 120.4 0.71 233 126.2 0.68
16 years----------- 179 118.9 0.68 218 127.0 0.51
17 years or more 151 119.5 0.76 85 123.6 0.77
UnKOOWI == = === === = —mmmm e e o 27 114.4 0.86 41 121.7 1.57
Girls
All education groups---------------- 2,016 117.8 0.27 2,010 123.5 0.18
Less than 5 years-------ccmmcmcmcmnemcanm- 57 115.7 2.42 59 121.1 2.99
5-7 YEArS§-r=mmmmmmmm e mme oo 118 115.2 1.46 112 122.7 1.30
8 years--m---momemmmmmccmeemecdme e e 131 116.8 1.06 123 122.4 1.13
9-11 years----—-e-cmmo e 391 117.1 0.94 400 121.8 0.49
12 years-~----mmcmmmmm e m e em e 745 118.2 0.45 808 124.0 0.33
13-15 years--w-—-e-mmmommee e 258 119.2 0.55 214 124.8 0.86
1380 119.0 0.52 167 124.6 0.79
97 118.6 0.54 102 125.8 1.03
34 116.4 1.87 21 123.1 4,82
Boys Weight in kilograms
All education groups---------------= 2,081 22,01 0.148 2,073 24,69 0.185
Less than 5 yearse~---e-ceccccccccaneacnna 47 20,30 1.623 74 23.14 1.136
5-7 YeaArS-mmmmmmm-mmammcme e 133 20,87 0.437 120 23,13 0.694
8 YEATS-—-=mmmmmmmmm oo e 110 21,76 0.574 104 24,01 0.670
9.11 years-----mmmem e 372 21,35 0.241 366 24,22 0.408
12 years--------=----- 871 22,32 0.172 828 24,95 0.280
13-15 years 187 23,16 0.542 233 25,25 0.497
16 yearS----c—mmm e 179 22,27 0.517 218 26,64 0.800
17 years oOr mOr@------c-cmmmcmm e 151 21.85 0.519 85 23.03 0.480
UnKNOWN ~ === ~= == e e e e e 27 21,95 2.078 41 22.94 1.042
Girls
All education groups-------~--==-=--- 2,016 21.55 0.229 2,010 24,16 0.206
Less than 5 years---ce--cmccmcmmccmmcenoom 57 20.43 0.912 59 22,60 1.038
5-7 yearS---eomccmammm e e e e e e 118 19.99 0.533 112 22.63 0.529
8 YEArS—--mmmmmm e m e 131 20,89 0.660 123 23,27 0.606
9-11 years-=----=-mmmcmmmcmcmeme o 391 21,14 0.526 400 23,35 0.445
12 years--=m-mommm e e 745 21,98 0.321 808 24,42 0.269
13-15 years---------mccmmme e 258 22,11 0.358 214 24,95 0.583
16 years----m--mm e e 180 21.91 0.404 167 24.66 0.576
17 years Or more-----w=mmceomcccccmnmmenoo 97 21.48 0.644 102 26,49 1.628
UnKNOWN ==~ m - = e o oo m e m e e e c e 34 20,77 1.091 21 24,34 2,728

NOTE: N= estimated number of children
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Table 5. Height and weight for children by age at last birthda
weighted sample size, mean, and standard error of the mea

y and sex and by education of parent:
n, United States, 1963-65-—Con.

8 years 9 years 10 years 11 years
N X 3% N X Sy N X Sy N X 8;
Height in centimeters
2,026 130.0 0.26 2,011 135.5 0.44 1,963 140.2 0.37 | 1,923} 145.7
53 128.3 2.34 50 133.1 2,27 68 137.0 3.63 68 | 142.1
114 128.4 1.09 185 133.0 1.02 139 138.4 1.02 137 | 144.1
139 129.0 0.85 113 134.3 1.00 132 138.7 1.33 158 | 145.2
353 129.6 0.84 401 135.1 0.68 330 139.6 1.04 337 | 145.1
830 130.4 0.31 751 135.9 0.42 734 140.2 0.39 710 | 146.3
214 130.4 0.76 164 136.1 1.50 222 142.1 0.86 168 | 146.4
166 130.4 1.01 216 137.5 0.85 170 141.4 1.05 173 | 147.6
137 130.7 0.62 106 136.1 2.11 141 142.0 0.86 144 | 145.3
16 127.5 3.69 20 132.9 1.60 23 139.3 3.65 24 | 144.9
1,960 129.4 0.33 1,945 135.5 0.3L 1,904 140.9 0.31] 1,868 | 147.6
4&17 126.1 3.01 64 130.7 1.54 71 136.3 3.76 63| 143.2 2.54
149 128.8 0.98 133 132.7 0.93 121 140.5 1.34 137 | 148.0 1.10
100 127.5 0.85 146 133.8 0.78 162 139.6 0.94 173 | 147.2 0.77
404 127.9 0.59 331 135.5 0.69 368 140.1 1.01 328 | 147.5 0.86
651 130.1 0.30 776 136.1 0.48 666 141.5 0.62 725 | 147.2 0.49
- 249 130.3 1.07 169 136.1 0.90 224 140.2 0.52 135| 150.2 0.98
169 130.0 1.08 143 136.1 1.01 142 144.0 0.90 188 | 148.1 1.15
132 131.3 1.43 127 137.7 1.27 118 142.5 1.29 96 | 148.6 1.43
55 127.7 1.48 51 135.1 2.68 27 142.0 3.97 18 | 149.6 3.36
Weight in kilograms
2,026 27.76 0,225 2,011 3L.16 | 0.430 1,963 33.73 0.297 ] 1,923 38.35 0.360
53 26,78 1.840 50 28.20 | 1.114 68 30.75 | 2.343 68 | 34.84 1.567
114 26.34 0.733 185 29,32 0.948 139 33,51 1.384 137 | 38.81 1.592
139 26.96 0.638 113 30.48 | 1.296 132 33.64 | 1,381 158 | 38.62 1.589
353 27,71 0.695 401 31.46 | 1,001 330 33.46 | 0.695 337 | 37.85 711
830 28.02 0.274 751 31.02 | 0.349 734 33.91| 0.554 710 | 38.19 345
214 27.68 0.382 164 32,12 | 1.318 222 34,11 0,737 168 | 39.35 069
166 28.43 0.640 216 33.35| 1.087 170 33.88 | 0.875 173 | 40.13 . 375
137 28.07 0.651 106 30.81| 0.866 141 34.84 | 0.660 144 | 38.41 0.986
16 27.65 2,554 20 28.90| 2.794 23 31.21] 6.128 24 | 35.45
1,960 27.55 0.233 1,945 31.39} 0.371 1,904 35,18 0.411 ] 1,868 { 39.99
48 26.86 2,721 64 28.76 | 1.527 71 32.62 | 2.859 63 37.06
149 25,93 0.811 133 28.68 | 0,885 121 33.67 | 1.080 137 | 39.06
100 27.28 1.265 146 28.68 | 0,611 162 34,21 | 1.010 173} 40,11
404 26.79 0.566 331 31.83| 0.760 368 35,15 1.215 328 | 39.77
651 27.99 0.415 776 31.95| 0.487 666 35.52 | 0.444 725 | 40,11
249 28.48 0.480 169 32,61 | 0.956 224 34,25 | 0.689 135 ] 40.89
169 27.35 0.648 143 31.52 ] 0.946 142 38.26 | 0.848 188 | 40.47
132 28.46 0.928 127 32.31] 0.810 118 34,30 | 1.046 96 | 40.73
55 27.51 0,957 51 31.64| 3.203 27 41,54 8.199 18 [ 39.83
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Table 6. Height and weight for white children by age at last birthday,sex,and annual family income:weighted
sample size, mean, and standard error of the mean, United States, 1963-65

6 years 7 years
Sex and annual family income
N X 8 N X 8,
Height in centimeters
1,787 118.5 0,30 1,780 124.,5 0.38
16 % * 17 e *
60 114.1 0,70 19 122.3 2,75
73 115.6 1.39 78 120,2 1.87
101 116.7 0.91 115 123.5 1.77
122 118.7 0.84 127 125,1 0.57
230 116.5 0.74 143 124.,3 0.75
441 119.4 0.38 455 124,2 0.54
300 120.0 0.63 397 124.,9 0,62
245 118.6 0.67 236 125.8 0.57
107 119.6 0.86 929 126.7 - 1,03
71 120.9 1.59 66 121,9 2,01
14 119.8 1.05 23 126.0 1,18
All incomes-=-=-csmmcccccracnnann —————— 1,722 117.7 0.32 1,716 123.4 0,17
Less than $500 = mmemm e re e 16 * * 33 121.4 2,88
$500-8999 mememmmmca e m 20 121,0 2,29 33 119.5 1,00
$1,000-81,999~m=memmmmmm e e 107 115.1 1,16 91 120.9 2,24
2,000~ gz T U 122 116.4 1,09 81 123.4 1.11
23 5000-83,999mcccem o cc e e 121 116.0 0,89 147 121.5 1.03
4,000-84,999 aemcemmmm e rmc e e 130 117.6 0.82 180 123.9 0.91
$5,000-$6,999 ---------------------------------- 402 117.3 0.47 427 122,38 0,31
$57,000-89,999=ccmcemmcmm e e 417 119.4 0.58 408 124.6 0.52
$10,000-814,999 - ecmmcmmomcmc e e e 210 118.9 0.76 175 124.5 0.84
$151000 OF MOTB==sm-mcme—ccaccc e e na———— 89 118.5 0.77 55 126.7 0,70
Don't Know-—=cemccmccmccc e 65 115.0 2,24 49 123.4 0.80
NO TesSponSe=me-m-rmescmrmmecccccccccccmacca—————— 18 % e 32 123.5 1.20
Boys Weight in kilograms
All incomes=s-=---memcccccccrec e 1,787 22,04 0.175 1,780 24,81 0.213
Less than $500-mmmmeammanemmcammemare oo ——————— 16 % * 17 * %
$500-8999 ~mcmmmcrmc e e c e b - 60 19.61 0.433 19 22,97 5,278
gl 300081 ,999 wmemmm e e —— 73 20,46 0,801 78 21,68 0.726
2,000~ 22 3999 m e e et e e e 101 20,63 0.555 115 24,91 1.081
3,000-83,999~m=ccmcmemremramcrce e c e 122 21.83 0.440 127 25,20 0.330
4, 1000- 84,999~ ccmm e e e e e 230 21,22 0.294 143 24,98 0.680
5, 2000- 26 3999 m e e e e 441 22,58 0.372, 455 24,55 0.368
7.,000-89,999-m—mcmcrmmone e e e ee 300 22.73 0.341 397 25,03 0,363
10 000- $14 L R e LE L L L LR PR 245 22.06 0.540 236 25,41 0,668
lSiOOO OF MOY@emormmemmemmcaee— ;e ccme——————— 107 22,08 0.484 99 26,73 1,193
Don't KnowW-s=accmmmme o 71 24,04 1.453 66 23,11 0,909
NO resSpOnSe@=rememesrcmc e e e 14 24,23 1.748 23 26,41 0,859
Girls
All incomes-s----cm-mmmcmecmmmc e ————— 1,722 21.62 0.253 1,716 24,27 0.204
Less than $500-==c-mcccmmcamoccmmm e 16 %* % 33 22,40 0.979
2500-$999 -------------------------------------- 20 22,85 .263 33 22,10 0.464
1,000-81,999-cncrrcmm e e 107 19.90 0.441 91 21,49 0,816
22,000-$2,999 ---------------------------------- 122 20,58 0,822 81 24,31 0.984
3,000-83,999 ~memmmmmmcmm e n e r e ——— 121 20,99 0.689 147 23,03 0,520
4,000~84,999 e mmemcccmccc e, e 130 22,67 0.969 180 24,57 0,687
5,000-56,999 ~cremmrecm e ——— 402 20,91 0,255 427 24,45 0,341
7,000-$9,999 --------------------------- 417 22,51 0.433 408 24.60 0.407
$10,000-$14,999~ 210 22,59 0.767 175 25,64 0.874
$153000 or more- 89 22,35 0.963 55 25.65 0.655
Don't know--~ 65 20.37 1.623 49 24,32 1.054
NO responsSe-==mecsmcccmrcramr o e 18 * % 32 23,71 1.305

NOTE: N =estimated number of children in thousands; jf==mean;
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Table 6.

Height and weight for white children by age at last birthday,sex,and annual family income:weighted
sample size, mean, and standard error of the mean, United States, 1963-65—Con.

8 years 9 years 10 years 11 years
T
N X Sy N X 8 N X 5 N X 8
Height in centimeters
1,739 129.8 0.29 1,729 135.5 0.50 1,692 140.3 0.37 1,661 145,7 0.30
27 130.7 2.49 15 * * 21 135.9 3.79 6 * *
29 129.3 1.17 39 133.5 1.52 16 140.9 1.69 25 144.,8 3.25
91 127.5 1.77 73 134.0 1.93 86 136.6 1.46 66 144,6 1.93
129 126.9 1.76 83 132.8 1.92 107 138.5 0.89 92 144.7 1.54
119 129.6 1.29 117 132.8 2,47 101 140.3 1.46 133 145.0 1.44
139 128.4 1.24 156 135.8 0,84 155 138.9 1,02 146 145.6 0,88
402 130,2 0.40 399 136.2 0.69 365 140,9 0.60 384 145.7 0.61
422 131.0 0,40 400 136.0 0.67 432 141.6 0.68 351 145.9 0.64
203 130.2 0.75 253 137.1 1.04 256 140,8 0.77 255 146.5 1,09
104 130.5 1.22 90 138,2 1,14 77 141.1 1.13 112 146.,9 0.78
58 129,1 1.58 76 132.8 2.95 52 137.3 1.73 61 143.7 1.67
9 * * 29 131.5 7.40 18 139.2 2.20 26 143.5 1.56
1,674 120.4 0.39 1,663 135.1 0.36 1,632 140.8 0.34 1,605 147.3 0.27
3 * * 16 * * 10 * * 7 * *
51 126.3 1.41 51 133.1 1.06 38 139.5 2,12 38 142.4 1.96
62 128.6 1.49 111 131.4 1.18 129 137.7 1.63 76 144.6 1.74
86 129.0 1,62 112 134.9 1.01 104 138.0 1.14 92 147.5 1.39
139 128.2 0.71 104 132.1 1.90 109 139.9 2.10 137 147.5 1.18
144 129.1 1.34 162 133.5 1.50 143 140.5 0.97 132 145,.8 1.55
370 128.0 1.19 353 135.7 . 0.59 364 140.1 0.68 404 147.2 0,68
374 130.6 0.52 380 136.6 0.80 337 141.9 0.56 331 148.9 0.73
262 130.5 0.73 212 135.8 0.77 229 143.0 0.76 201 149.4 0,86
78 130.8 1.56 79 138.6 1.64 98 143.2 1,18 83 145.0 2.28
73 129.2 2,27 46 134.0 2,25 48 139.3 2.31 67 148.1 1.37
26 133.7 2,02 32 134.1 2,77 18 145.0 3.26 32 145.9 2.55
Weight in kilograms
1,739 27.81 0.246 1,729 31.38 0.466 1,692 33.94 0,302 1,661 38,58 0.400
27 27.88 0,946 15 * * 21 29,29 3.098 6 * *
29 26.74 1,323 39 28.35 1.022 16 33.19 1,611 25 38.84 9.180
9l 26.41 2,047 73 30.80 2,022 86 32,00 1.168 66 35.63 1.126
129 26,21 1.370 83 28.77 1,571 107 32.33 1.014 92 40,66 1.129
119 27.16 1.209 117 31.02 1.379 101 31.75 1.289 133 38.20 1.245
139 27.05 0.590 156 30.53 0.664 155 33.75 0.926 146 38.62 1,253
402 28.10 0.427 394 32.37 0,657 365 34,04 0.506 384 39,04 0.814
422 28.85 0,461 400 30.86 0.594 432 36,02 0.692 351 38.80 0.839
203 27.64 0.635 253 31.79 0.639 256 33.70 0.724 255 38.72 1,195
104 28.25 0.858 90 34.94 2,157 77 33.34 0.792 112 39.20 1,003
58 27.65 1,567 76 31.06 4,504 52 30.94 1.564 61 36,10 2,121
9 * * 29 32.99 3.587 18 35.47 5.265 26 34,19 1.990
1,674 27.63 0.261 1,633 31.42 0.425 1,632 35.05 0.438 1,605 39.84 0.363
3 * * 16 * * 10 * * 7 * *
51 25,75 1.485 51 28.44 1.147 38 33.86 3.644 38 35,81 2.695
62 27.23 1.518 111 27.77 0.798 129 33.15 1.465 76 36.37 2.077
86 27.30 1.468 112 31.80 1.317 104 32.04 1.634 92 40,60 2.173
139 26,92 0.752 104 29,70 1.766 109 38,35 3.39 137 41,37 1.953
144 27.70 1.175 162 31.59 1.100 143 34.39 1.047 132 38.12 1.358
370 26.89 0.546 353 31.68 0.556 364 34,92 0.788 404 39.98 0.624
374 28.31 0.462 380 32.96 0.968 337 35.60 0.701 331 40,38 1.325
262 28,44 0.715 212 32.27 1.097 229 35,62 0.705 201 41.11 1.355
78 27.89 1,444 79 32,20 1.342 98 36.88 1.094 83 40,17 1.707
73 26,67 1.879 46 30.67 2.425 48 33.50 1,996 67 40,68 1,809
26 31.71 2.414 32 27.07 2,231 18 36.62 8.459 32 37.02 2,310
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Table 7. Height and weight for white children by age at last birthday and sex and by education of par-
ent: weighted sample size, mean, and standard error of the mean, United States, 1963-65

6 years 7 years
Sex and education of parent
N X S5 N D¢ 5
Boys Height in centimeters
All education groups---=--------==~- 1,787 22,04 0.175 1,780 24,81 0.213
Less than 5 years--=w-ceccmamcmcoconanean 29 19.79 4,525 51 22.45 1.745
5-7 years------==- - 104 20.80 0.572 85 22.81 0.689
8 years--m—=-----cmmemonoomn - 87 21.77 0.638 88 24,28 0.667
9-11 years--=--cmam-mmcocem o mmee e 287 21.19 0.275 288 24.36 0.3%
12 yearg~wemmemmmmmcmmace e mmeee e mmee e 762 22.44 0.168 722 25,05 0.308
13-15 years-------mommeocmm e nema 169 22.97 0.510 227 25.27 0.479
16 years-m-=wememmmmocce— e meem e 171 22,22 0.524 211 26.64 0.842
17 years Of MOKE---c-mmccomoommm e e oo 151 21.85 0.519 85 23.03 0.480
UnKnOWNe==m=mmm e mm e e e e o 23 22.06 2.717 18 22,14 5.344
Girls
All education groupSe=e=-=---------- 1,722 21.62 0.253 1,716 24.27 0.204
Less than 5 years--- 57 20.43 0.912 44 22.45 1.189
5-7 years 70 19.83 0.869 70 22.51 0.849
8 years 87 21.45 0.989 89 23.14 0.729
9-11 yearsm-=----mmccmmcmmmce e meee e 296 21.18 0.746 327 23.45 0.457
12 yearg--~memmmmmcmcee e me e 679 21.92 0.311 725 24.55 0.284
13~15 yearSe-=—--c=-omommemace oo 240 22.12 0.370 194 24,77 0.601
16 yearS---------mmcemmm e o 175 21.92 0.413 154 24,87 0.549
17 years OY MOTe--==-m-=e-ec=mcemmmmocoooo—- 97 21.48 0.644 95 26.12 1.645
UnNKNOWN == =m=memmmmm e msmmcmeammmcm e 16 ¥ ¥ 15 * *
Boys Weight in kilograms
1,787 118.5 0.30 1,780 124.5 0.38
29 114.7 25.78 51 119.7 3.92
104 116.7 1.13 85 121.0 1.45
87 117.3 0.90 88 124,6 0.73
287 117.4 0.54 288 122.8 0.43
762 119,0 0.40 722 124.7 0.53
13-15 years---me=meocmmomccmmmemcccnee e 169 120.3 0.78 227 126.2 0.63
16 yearS-—-m-mommmcomem e mce oo memn 171 118.9 0.73 211 127.0 0.55
17 years Or MOYee=--emmocomommemmcommmca—n 151 119.5 0.76 85 123.6 0.77
UnKNOWN ~mem—mmmcm oo memem e mmmcmem e e e e mm—— 23 114.2 0.94 is 121.0 27.23
Girls
All education groups-------c---cuwau-- 1,722 11.7.7 0,32 1,716 123.4 0.17
Less than 5 years 57 115.7 2.42 44 119.3 2.21
5-7 years-~------- 70 113.0 1.90 70 122.3 2.09
8 yearsS~m=-emmocmocmaceem e e oo 87 117.6 1.44 89 122.0 1.46
9-11 years-----cacemmeceecas e oo 296 116.7 1.28 327 121.6 0.45
12 years=mem=mmcammcacemmmmecaem oo 679 118.0 0.43 725 123.8 0.33
13-15 yearSe----m--cemcmommemccommmoneo o 240 119.1 0.59 194 124.4 0.90
16 years-—e-em-cemmmc e mec e mmaeneen 175 119.0 0.54 154 124.7 0.73
17 years Or MOX@-=memmoccmcacc —coommae——- 97 118.6 0.54 95 126.0 1.08
Unknown === cwecccme e e et am e r e e e - 16 % * 15 * *
NOTE: N =estimated number of children in thousands; X=mean; Sg = standard error of the mean.
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Table 7. Height and weight for white children by age at last birthday and sex and by education of par-

ent: weighted sample size, mean, and standard error of the mean, United States, 1963-65—Con.

8 years 9 years 10 years 11 years
N X 8 N X £ N X 85 N X s,
Height in centimeters
1,739 27.81 0.246 1,729] 31.38| 0.466 1,692 33.94| 0.302 1,661} 38.58| 0.400
45 26.10 3.991 31 20.08 1 0.753 59 31.13| 3.144 54|  34.42) 2,289
59 25.76 1.187 117 29.521 1.307 102 33.22| 1.835 89 38.82} 1.661
109 26.45 0.667 90 30.35} 1.553 103 34,00} 1.513 125| 39.37(1 1.927
263 27.85 0.963 325 32.30) 1.245 247 33.84 0.721 262| 38,81 0.921
759 28.15 0.287 683 31.13| 0.398 663 34.16| 0.602 646 38.10| 0.346
193 27.39 0.403 145 3L.76 | 1.319 210 34.03] 0.718 162 39.45| 1.075
163 28.43 0.655 212 33.08| 1.060 151 33.84| 0.945 166 40.20| 1.420
128 28.31 0.610 106 30.81| 0.866 138 34.92| 0.681 141 38.50f 0.991
16 27.65 2.554 16 29.32) 3.351 13 * * 11 * .
1,674 27.63 0.261 1,663 31.42) 0.425 1,632 35.05| 0.438] 1,605] 39.84| 0.363
41 27.25 6.996 49 26.79 1 1.218 59 * * 441 35.34( 2.441
101 25.53 1.020 107 28.18| 1.088 70 32,67| 1.639 92| 37.32( 1.104
76 28.34 1.425 108 28.51( 0.670 141 34.03( 1.144 1361 40.86| 1.852
328 26.81 0.669 262 32.31| 1.020 264 34.50| 1.618 248] 38.65| 0.808
578 27.98 0.450 682 31.96| 0.536 610 35.62| 0.486 663 40.30} 0.630
231 28.55 0.533 157 32.36 0.943 210 33.59| 0.636 129| 40.27; 1.091
155 27.28 0.814 135 31.40| 1.009 142 38.26| 0.848 188; 40.47} 0,951
130 28.37 0.931 124 32.16| 0.860 107 34.55| 1.194 92f 40.73( 1.519
29 27.19 1.929 34 32.64| 4.842 24 * * 8 *
Weight in kilograms '
1,739 129.8 0.29 1,729 135.5 0.50 1,692 140.3 0.37] 1,661] 145.7 0.30
45 127.3 28.55 31 130.1 3.38 59 137.2 5.30 54| 140.4 2.35
59 126.8 1.32 117 132.8 1.35 102 138.4 1.53 89| 144.3 1.35
109 128.4 0.90 90 133.8 1.08 103 138.4 1.47 125} 145.2 1.07
263 129.1 1.04 325 135.4 0.85 247 139.8 0.93 262| 145.3 0.59
759 130.4 0.32 683 135.9 0.47 663 140.3 0.41 646 146.1 0.49
193 130.0 0.83 145 136.0 1.48 210 142.2 0.83 162 146.5 1.00
163 130.2 0.94 212 137.3 0.85 151 140.9 1.07 166| 147.7 0.90
128 131.1 0.60 106 136.1 2.11 138 142.2 0.88 141| 145.2 0.80
16 127.5 3.69 16 131.3 1.06 13 * 11 * *
1,674 129.4 0.39 1,663 135.1 0.36 1,632 140.8 0.34 | 1,605 147.3 0.27
41 126.2 28.50 49 128.5 1.82 59 137.5 | 30.96 441 140.3 2.82
101 128.0 1.35 107 132.1 1.06 70 139.3 1.73 92] 146.5 1.25
76 128.0 0.87 108 132.7 0.80 141 139.2 0.95 136| 146.8 0.97
328 127.9 0.73 262 135.4 0.89 264 138.4 1.19 248 147.2 0.80
578 129.9 0.33 682 135.6 0.43 610 141.7 0.60 663 147.1 0.52
231 130.5 1.16 157 135.8 0.97 210 140.1 0.56 129 | 150.0 0.99
155 129.8 1.18 135 136.1 1.07 142 144.0 0.90 1881 148.1 1.15
130 131.1 1.42 124 137.4 1.18 107 142.5 1.46 92} 148.3 1.37
29 127.5 1.21 34 133.7 5.08 24 142.5 | 32.18 8 * *
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Table 8. Height and weight for Negro children by age at last birthday, sex, and annual family income: weighted
sample size, mean, and standard error of the mean, United States, 1963-65

6 years 7 years
Sex and annual family income
N X S’_‘ N X %
Boys Height in centimeters

All inCOmEeS------=m=-m-mcm e memem o omem 289 119.1 0.72 286 125.2 0.59

Less than $500--c-—mcmmcmmme e 4 * %* - - -
$500-8999 - - == - m e e 13 * * 29 123.3 5.67
$1,000-81,999 - —mmcmmm e cmm e e 50 119.1 2,01 57 123.6 1.76
$2,000-582,999-~~ - 32 119.5 2.73 51 125.9 1.09
$3,000-83,999---- - 84 118.3 1.16 36 126.7 2.65
84 ,000-84,999 - = mmmmmm e e e 20 120.5 27.03 27 124.6 0.88
$5,000-56,999 - mmmm e e e 40 118.9 1.99 38 128.0 2.33
87,000-89,999 -~ —comm ool 27 121.7 1.58 25 125.4 2,21
$10,000-814,999 - cmmcm e 5 %* * - - -
815,000 OF MOT@---m—m-mm e - - - - - -
Don't KMOW=-~ == e e - 2 % * 18 123.2 3.0L
NO YeSpONSe-=-~m=—--mrmmeme e mccee e camaaa 6 * * - - -

Girls

All InCOMES=—m=-m-cmmem—emccmcmrcccc—aeaae 280 118.5 0.86 283 124.6 0.59

Less than $500- e oo m o e 18 * * - - -
$500-8999 - mmmm e e e e 31 117.0 1.67 20 125.5 1.81
$L,000-81,999 - cm o e e 47 119.3 0.86 53 123.5 1.17
$2,000-82,999 - memmmm e e 65 117.4 1.30 45 124.4 1.48
g3,000-$3,999 ---------------------------------- 46 117.6 2,40 44 123.9 1.63
4,000-84,999 = - - mm e m e e 33 118.2 2.64 28 125.2 2,50
$5,000-86,999 = - —cccommmme e e 16 * * 54 125.5 1.68
$7,000-89,999 - mmccmcmm e 17 * % 18 124.3 3.49
$10,000-814,999- - e e - - - 8 % *
$15,000 OF MOLE-=-=mmwmu-co e eccccecmaccmamaae - - - - - -
Don't KNnoOW=e=e-mcmcm o e e e 3 * w* 5 * *
NO response---=memremccm e mcm e - - - 5 Je *

Boys Weight in kilograms

All incomeS---memmmommom e oo 289 21.76 0.37 286 24,04 0,32

Less than $500----ccmocmcm e e 4 * * - - -
8500-8999 - mcm e e e 13 * * 29 23.39 2,95
$1,000-81,999 - mcmcmc e e em e 50 21,99 1,04 57 23.24 1.07
$2,000-82,999---cccmnmmnn 32 21.43 1.87 51 24.71 0.94
$3,000-83,999- 84 20.95 0.51 36 23,51 1,02
$4,000-54,999-- 20 23.88 5.66 27 24,34 0.89
$5,000-$6,999-~--~- 40 20.69 0.73 38 24,61 1.16
27 000-89,999 - mmcam e e e 27 25.00 1.55 25 24.42 1,45
10,000-814,899 o oo 5 % % - - -
815,000 O mMOTe~===mmmmmmem e ccaamcmmaeeme o - - - - - -
Don't KNOW- oo om o e e e 2 * * 18 24,66 1.70
NO FeSPONSe—m==mmmm e e e cc oo oo 6 * * - - -

Girls

All 4inCOMES= === cmmmmcmmm oo e e 280 21.09 0.36 283 23,69 0.47

Less than $500---cmecmmcmcmcc e 18 * %* - - -
850028999 nc camm e eme e 31 20.49 0.62 20 24.13 0.89
21,000-$1,999 ---------------------------------- 47 21.69 0.76 53 23,50 1.10
2,000-52,999 cmmmm e e e 65 20.91 0.95 45 23.97 1,72
$3,000-83,990 - cac e 46 20.94 1.35 44 21.98 0.66
84,000-84,999 = - mmme e e 33 21.04 1.27 28 24,69 1.12
85,000-86,999 e e mdemm e 16 * %* 54 24,01 1.33
27,000—$9,999 ---------------------------------- 17 * e 18 24.69 1.24
10,000-814,999 cmmmmmmm e e e e - - - 8 * %
$15,000 Or MOre--==------ - e caean - - - - - -
Don't Knowe-co--mamm e e 3 * * 5 * *
NO ¥eSPONS@--mmm—mmcmm e o - - - 5 * *

NOTE: N =estimated number of children in thousands; X=mean;
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Table 8. Height and weight for Negro children by age at last birthday, sex,and annual family income:weighted
sample size, mean, and standard error of the mean, United States, 1963-65—Con.
8 years 9 years 10 years 11l years
N X Sg N b'¢ S5 N X Sg N X S
Height in centimeters
279 131.3 0.57 268 135.0 0.67 264 139.6 0.97 254 145.7 0.50
4 % * & * * 7 * * - - -
14 * * 28 133.3 3.64 12 * * 16 146.7 3.70
41 131.1 1.70 46 132.2 2.34 51 137.5 1.56 55 145.1 0.89
69 131.3 0.86 27 134.7 3.22 33 139.4 2.30 38 144.0 4.75
56 130.5 0.94 46 135.4 2.61 62 136.7 1.60 32 143.4 2.50
28 131.1 0.80 17 * * 25 144.8 3.40 36 150.3 1.90
34 131.5 1.5L 48 135.2 1.46 31 140.3 31.62 36 146.0 3.11
19 * * 29 136.9 2.32 20 143.8 4.40 25 143.8 3.45
3 * * - - - 7 %* * - - -
7 * * 16 | 138.2] 31.09 10 * * 12 * *
- - - 3 * * - - - - - -
280 129.4 0.52 265 137.5 0.90 265 141.8 0.65 252 149.2 0.69
- - - 4 * * A * * 3 * *
4 * * 28 136.4 3.63 27 142.5 2.97 30 148.4 33.46
45 126.5 31.07 28 138.4 2.62 52 139.8 2.62 32 148.3 1.60
50 130.1 2.42 57 135.6 2.09 64 142.8 2,21 36 151.7 1.34
63 129.4 1.36 47 135.6 1.47 32 137.8 5.08 27 149 .4 1.88
17 132.7 3.62 35 140.6 3.42 12 144.3 4,30 34 146.7 2.27
58 129.1 .44 36 135.5 1.86 39 142.9 2.27 44 149.7 1.85
lll} 132.7 3.60 18 44,4 3.80 19 * * 19 149.8 33.59
* * - - - - - - - - -
18| 126.5| 4.60 8 * * 9 * * 17| 148.1] 2.35
6 * * - - - 3 %* * 6 % *
Weight in kilograms
279 27.50 0.42 268 29.45 0.77 264 32.43 0.72 254 36.78 0.50
4 * * 4 % % 7 * %* - - -
14 * * 28 28.32 2.27 12 %* * 16 35.69 1.86
41 27.30 L.47 46 29.77 2.28 51 31.31 1.05 55 35.98 1.89
69 28.19 0.86 27 28.43 3.66 33 30.79 1.87 38 36.78 2.85
56 25.93 0.81 46 29.21 1.98 62 30.19 0.92 32 34.02 1.56
28 26.87 0.93 17 * * 25 38.17 3.02 36 39.60 2.54
34 27.81 0.96 48 30.58 1.47 31 33.07 7.86 36 37.94 2,12
19 * * 29 30.00 2.45 20 33.47 3.27 25 35.43 3.52
3 * * - - - 7 % * - - -
7 * * 6] 29.32| 7.23 10 * * 12 * *
- - - 3 * g - - - - - -
280 26.95 0.37 265 31.17 0.62 265 35.67 0.89 252 41,11 1.45
- - - A %* * 4 % * 3 * *
4 * * 28 29,86 2.68 27 36.15 3.16 30 * %
45 23.99 0.63 28 * 52 33.31 2.04 32 41.83 3.72
50 26.72 1.71 57 29.99 1.21 64 36.64 2.27 36 43.03 3.55
63 27.76 1.77 47 29,12 1.46 32 32.88 2.00 27 40.40 3.53
17 30.21 4.57 35 33.16 2.38 12 * * 34 37.12 2.03
58 26.10 0.86 36 30.91 1.80 39 37.32 3.24 44 41,42 2.52
lll+ 28.91 1.92 18 40.60 1.76 19 * * 19 42,92 10.26
* * - - - - - - - - -
18| 28.31{ 3.58 8 * * 9 * * 17| 37.47 |  3.39
6 * * - - - 3 * * 6 * %
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Table 9. Height and weight for Negro children by age at last birthday and sex and by education of par=-
ent: weighted sample size, mean, and standard error of the mean, United States, 1963-65

6 years 7 years
Sex and education of parent
N X 55 N X 5
Boys Height in centimeters
All education groups--------e--eee-- 289 119.1 0.72 286 125.2 0.59
Less than 5 yearses=eecememcomcrmmocmamnn- 17 117.4 0.40 22 125.5 0.32
5=7 YEArS=mamemmcmmmmrmeademm—e—e e ——————— 29 * * 35 124.1 3.16
8 YeAr§-m~omemmm oo emee e eee oo 23 119.6 2.69 16 % *
9-11 years-=memmmmcocmmcrmememccccmcaanan 82 118.1 1.73 77 124.7 0.79
12 yearsmesece—nn 105 119.7 0.74 102 126.7 0.98
13-15 years 18 122.0 2.24 6 * %*
16 yearSrmermmmcmcmncnan mememeAcmeme e ——— 8 * % 7 %* *
17 years Or MOr€mmmrmmmussmcmomcemsssescecn - - - - -
Unknowne-=eeee-cmecemeeuncmrmrcemmasa o nmnan 4 % * 18 * *
Girls
280 118.5 0.86 283 124.6 0.59
- - - 14 Ed %*
47 118.3 2.07 42 123.3 0.93
44 115.2 1.50 34 123.2 1.15
89 118.5 1.21 70 123.0 1.50
62 120.7 1.63 80 126.2 0.98
18 120.7 1.45 20 128.5 0.73
4 % * 8 * *
- - - 7 &* %
i3 * * 6 * %
Boys Weight in kilograms
289 21.76 0.37 286 24,04 0.32
17 21.16 2.71 22 24.75 1.53
29 * * 35 23.91 1.28
23 21.70 5.07 16 * *
82 21.70 0.86 77 23.70 0.85
105 21.44 0.57 102 24.32 0.43
18 24.90 2,21 6 * *
8 %* * * %*
4 E %* 18
Girls
280 21.09 0.36 283 23.69 0.47
- - - 14 * *
47 20,21 0.85 42 22.83 0.69
44 19.79 0.73 34 23.61 1.09
89 21.11 0.45 70 23.19 0.99
62 22.41 0.88 80 23.60 0.63
18 22.02 0.65 20 26.67 1.07
4 % %* 8 %* *
- - - 7 * *
13 * % 6 * £

NOTE: N=estimated number of children in thousands; X mean; S = standard error of the mean.
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Table 9. Height and weight for Negro children by age at last birthday and sex and by educatlon of par-
ent: weighted sample size, mean, and standard error of the mean, United States, 1963-65—Con,

8 years 9 years 10 years 11 years
N X 8 N X 8 N X 35 N X 8
Height in centimeters
279 131.3 0.57 268 135.0 0.67 264 139.6 0.97 254 | 145.7 0.50
8 * * 19 138.1 1.38 8 * * 14 * *
54 130.1 1.26 68 133.1 2.09 36 138.6 3.45 47 | 143.7 4,40
29 131.3 3.15 22 136.3 3.15 28 139.8 2.59 33 | 145.2 1.88
87 131.0 0.82 70 134.1 1.25 83 138.7 2.00 74 | 144.6 1.37
71 131.2 1.56 63 135.5 1.83 70 139.5 1.23 64 | 148.3 1.83
20 134.5 2.57 15 135.4 5.31 11 * * 2 * *
3 * * 4 * * 14 * * 2 * *
3 * * - - - - - - 3 % *
- - - 10 13 * *
280 129.4 0.52 265 137.5 0.90 265 141.8 0.65 252 | 149.2 0.69
6 * * 15 * * 11 * * 18 | 150.1 3.36
47 130.4 2.64 20 137.7 6.27 50 142.1 2.13 44 | 151.0 1.63
23 125.9 1.70 38 136.7 3.32 21 142.7 3.97 37 | 148.6 1.16
75 128.1 0.75 66 136.0 2.16 101 144.,0 1.85 73 | 149.4 1.51
71 131.4 0.99 84 138.3 2.14 55 139.5 3.87 62 | 147.6 1.31
17 128.2 2,33 11 * * 14 * * 6 * *
13 131.6 2.94 7 * * - - - - - -
1 * * 2 * * 10 * - - -
23 128.0 3.36 17 137.9 3.72 - - - 9
Weight in kilograms
279 27.50 0.42 268 29.45 0.77 264 32.43 0.72 254 | 36.78 0.50
8 * * 19 30.02 1.69 8 * * 14 * *
54 26.96 0.67 68 28.97 1.57 36 34,32 3.03 47 | 38.79 3.11
29 28.82 2,91 22 30.99 3.14 28 32.31 2.42 33 35.76 1.50
87 27.22 0.76 70 27.73 0.89 83 32.33 1.00 74 | 34.45 0.96
71 26.61 0.83 63 29,13 0.80 70 31.60 1.06 64 | 39.06 1.76
20 30.28 1.93 15 33.59 6.03 11 * * 2 * *
3 * * 4 * * 14 * * * *
3 * * - - - - - - * *
- - - * * 10 * * i IIII *
280 26,95 0.37 265 31.17 0.62 265 35.67 0.89 252 1.45
6 * * 15 * * 11 * * 18 9.95
47 26.78 1.25 20 31.34 5.29 50 35.07 1.41 44 | &4 1.91
23 23,86 1.10 38 29.18 1.22 21 35.38 2.95 37 | 3 1.88
75 26.70 0.83 66 29.86 1.74 101 36.13 1.79 73 3.84
71 27.69 1.10 84 31.56 1.63 55 34.49 2.03 62 1.21
17 27.48 2,61 11 * * 14 * * 6 *
13 28.14 6.59 7 * * - - - - - -
1 * %* 2 * * 10 * - -
23 28.01 1.24 17 29.63 2.12 - - - 9
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Table 10, Use of the sign test and 2-test to compare the mean height and weight of children of
extreme Ffamily income and education groups, by age of child at last birthday and sex: United
States, 1963-65

Annual family income Education of parent
Less than $15,000 or Less than 17 years
Age and sex $500 &ore Sign z- 5 years or more Sign 2
test! | test? test! | test?
X Sg X 8, X S X s

Boys Height in centimeters
6 years----- 115.2 ) 1,12 119.6} 0.86 - t-3.12§ 115.7| 2.68} 119.5{ 0.76 - -1.36
7 years----- 123,01 1.,82( 126.7| 1.03 - -1.77| 121.5| 2.82| 123.6 0.77 - -0.72
8 years----- 131L.0| 2,15| 130.3| 1l.29| + 0.27] 128.3] 2.34| 130.7} 0.62 - -0.99
9 years----- 134,0| 2,35| 138.,2| 1l.14 - -1.,61] 133,1| 2,27| 136.1| 2.11 - -0.97
10 years----| 136,3| 2.82| 140.7| l.1l4 - -1.45]| 137.0( 3.63| 142.0; 0.86 - -1.34
11 years---- | 144,7 | 2.06( 146.9| 0.78 - -1.00| 142,1( 1.89| 145.3] 0.76 - -1.57

Girls
6 years----- 116.7 | 1.56| 118.5} 0.77 - -1,03) 115.7| 2.42| 118.6| 0.54 - -1.17
7 years-~---- 121.4( 2,88 126.7} 0.70 - -1,79] 121,1| 2,99 125.8| 1.03 - -1.49
8 years----- 126,31 1.70} 130.8 1.56 - -1,95] 126,1| 3.01] 131,3| 1.43 - -1.56
9 years----- 135.0§ 3.91} 138.61 1l.64 - -0.85] 130.7 1.54 | 137.7| 1.27 - t-3,51
10 years----| 140,81 2,00} 143.2 1,18 - -1,03] 136.3| 3.76| 142.5 1.29 - -1.56
11 years----| 144,21 2,171 145.5] 2,12 - 0,431 143,21 2.54) 148,61 1,43 - -1.85

Boys Weight in kilograms
6 years----- 20,191 0,645 22,08 0,484 - t-2.341 20.30| 1.623] 21.85| 0.519 - -0.91
7 years----- 23.07 | 0.836] 26.73| 1.193 - t-2,511 23,14 | 1,136 23,03 | 0.480 + 0.09
8 years~---- 27.92 | 0.8411 28,04 0,925 - -0.10{ 26.78 | 1.840| 28,07 | 0.651 - -0.66
9 years----- 28,00 | 1,329 34,94 | 2,157 - t-2.741 28,20 | 1.114 | 30.81| 0.866 - -1.85
10 years----| 29,41 | 2,275} 33,26 | 0.767 - -1.60] 30.75| 2.343] 34,84 | 0.660 - -1.68
11 years----| 36.90| 1.806| 39.20| 1,003 - -1.11| 34.84 | 1.567 | 38.41| 0.986 - -1.93

Girls
6 years----- 20.34 [ 0,469} 22,35 | 0.963 - -1.88| 20.43| 0.912 | 21,48 | 0,644 - -0.94
7 years----- 22,401 0.979 | 25.65 | 0.655 - t-2.76 1 22,60 1,038 | 26.49 | 1,628 - t-2,02
8 years---~-- 26,06 | 1.393| 27.89 | 1.444 - -0,91| 26,861 2,721 | 28.46{ 0,928 - -0.56
9 years----- 27.31| 2,924} 32.20 | 1,342 - -1.521| 28,76 | 1.527| 32,31 { 0,810 - t-.2.05
10 years---- | 34,09 2,018} 36.88 | 1,094 - -1.221 32,621 2,859 | 34.30| 1.046 - -0.55
11 years----| 38.511 3.290} 40,19 | 1.635 - -0.46 | 37.06 § 1.400} 40.73 | 1.455 - -1.82

iSee discussion of "Test for consistency of a relationship" in appendix I.
2see disgussion of "z-test" in appendix I.
NOTES: = mean; sx=standard error of the mean.

Underscoring denotes a pooled value necessitated by unreliable estimates computed from smaller
groupings (see "Standards of reliability and precision" in appendix I). In the colvmns for income
of less than $500 a year, the pooled means and standard errors represent incomes of less than
41,000 a year,and in the columns for income of $15,000 or more a year,the pooled values represent
incomes of $10,000 or more.
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Table 1l. Summary of Daniel's Test for Trend' and weighted least squares

2

slopes for relationship

of height and weight to anmnual family income, for children by age at last birthday, sex, and ‘race:
United States, 1963-65

Height in cm. vs, annual Weight in kg. vs. annual
family income family income
Age, sex, and race
2 Spearman's| Slope Spearman's | Slope
=di g b o, z g b o, z
TOTAL
6 years 22 +0,8167 | 0,031| 0,007 | +4,55 22 t0,8167 | 0,023 | 0,005 | 4,88
7 yearsg===-= 14 +t0.8833| 0,018( 0,007 | +2,37 22 t0,8167 | 0,017 | 0,006 | 3,01
8 years--~ 178 -0.0788| 0,015 0,009 | 1.72) 122 0,2606 | 0,012} 0,007 | 1.63
9 years 28 t0.8303| 0,032 0,011 | +2,96 10,9030 | 0.022| 0,007 | 3,02
10 years 48 +0,1091| 0,026 | 0,008 | +3,05 52 10,6848 1 0,025| 0,008 | 3,17
11 years 38 +0.6833) 0,011} 0,010 | 1,02 60 0,5000; 0,018 | 0,011} 1,63
Girls
6 years---~e=mmac-- 70 t0,5757| 0,025| 0,008 | 13,18 35 10,7878 | 0,020 0,006 | 3,37
7 years-=~m=-m-=--~ 10 10.9394| 0,024 0,008 | t2,99 16 10,9030 | 0,026 0,006 | 74,33
8 years~---c=mem--~ 16 +0.8667| 0,028 | 0,008 | ¥3,56 28 +0,7667 | 0,021 0,008 | t2,80
9 yearg-=-m==mme-=- 40 +t0,7575| 0,029 | 0,009 | ¥3,11 14 10,9151 0,040 | 0.009 | t4.45
10 years--===m--==x 34 +0.7167| 0,036 | 0,009 | 74,11 44 10,6333 | 0,016 0,009 | 1.81
11 years=ee-eam=-==x 74 0.3833| 0,028] 0,010 72,81 94 0,2167| 0,018} 0,016 | 1,17
WHITE
Boys
6 years-==--=m-=e-- 24 +0,8000| 0,037) 0,007 | 15,35 18 10,8500 ) 0,025 0,005 | 15,30
Yeargmmmmammm———— 16 +0.8666 | 0,017| 0,008 | 2,13 22 t0.8166 | 0.012| 0,006 | 1.89
8 years------~---- - 104 0.3697] 0,019 | 0,009 | 12,22 66 +0,6000 | 0,013 | 0,008 | 1.60
9 years--=mmmmmnm—e= 18 +0,8500| 0,027| 0,012 2,37 22 t0.8166 | 0,019 0,008 | 2,38
10 years=emw=mm-=u- 56 10,6606 0,024 | 0,009 | 12,64 50 t0,6969| 0,019 | 0,009 | t2,17
11 years-==ma~==—e- 0 +1,0000{ 0,015| 0,013} 1.19 52 0.5666 { 0,010 0,012 | 0,81
Girls
42 +0.,6500| 0,031! 0,009 | +3,56 52 0.5666 | 0,026 0,006 | 74,02
18 +0.,8909| 0,037 | 0.009 | *4,28 12 10,9272 | 0,032} 0,006 | 5,35
28 t0,7666 | 0,030 | 0,009 | ¥3,47 32 10,7333 | 0,020| 0,008 | 12,30
16 +0.8666 | 0,029 0,009 | 3,36 16 10,8666 | 0,043] 0,010 | 74,30
8 t0.,9333| 0,044 0.010 | t4,54 36 t0,7000 | 0,021| 0,010 | t2,00
58 0.5166 | 0,038 0,011 | t3,63 66 0.4500; 0,029 0,016 | 1,84
22 0.6071| 0,047} 0,029 | 1,61 38 0.3214| 0,016| 0,020 | 0,82
22 0.6071 0,014 0,033 0.43 24 0,5714| 0,013 0,021 | 0,63
82 -0.4643-0.011| 0,036 | -0.30 88 -0,5714|-0.013} 0,029 | -0,45
2 10,9429 | 0,050| 0,037 1,34 18 0.4857( 0,027} 0,034 | 0,80
34 0,3929( 0,088 0,059 | 1.48 26 0.5357{ 0,030 0,041 0,73
68 -0.2143) 0,028 0,038 | 0.74 38 0.3214 0,023} 0,038 0,61
22 0.37141-0,001{ 0,069 | 0,02 20 0,4286 | 0.010¢{ 0,031 0,33
50 0.1071( 0.014| 0,013 1.11 66 -0,1786 ( 0,009{ 0,017 0,51
14 0.6000| 0,065{ 0,035 1.87 16 0.54291 0,054} 0,020} 2,76
48 0.1429| 0,065} 0,050 | 1,30 10 0,7143 | 0,144 0,030 4,78
36 -0.0286 | 0,032 0,059 0.53 14 0,3000( 0.021{ 0,066 | 0.31
44 0.2143|-0.011] 0,060 | ~0,19 82'L ~0,4643 t0.034 0.080 | -0,43

! discussion on "Test for Trend" in appendiz I.
See S
9gee discussion on "Weighted least squares as a test for tren

tSignificant at .05.

d" in appendix I.



Table 12, Summary of Daniel's Test for Trend! and weighted least squares2 slopes for relationship
of height and weight to education of parent, for children by age at last birthday,sex,and race:
United States, 1963-65

Age, sex, and race

Height in cm. vs. annual

family income

Weight in kg. vs. annual

family income

2di? Spearman’s | Slope v z odi” Spearman's | Slope . z
A b b r, b b

12 t0.85711 0.280 | 0,090 | 73,12 20 t0.7619 | 0.215| 0,055 | 73,89

32 0.6190 | 0.495 | 0.084 | 15,86 58 0.3095| 0.263| 0.068 | +3.88

6 10,9285 | 0.225 | 0.104 | T2,15 10 70.8809 | 0.146| 0.069 | ¥2,11

8 t0.9047 | 0.409 | 0,107 | 73.83 22 t0.7381 | 0.331| 0.090 | ¥3.67

6 10.9285| 0.388 | 0.120 | 3,23 16 10,8095 | 0.120| 0.113| 1.06

14 t0,8333 ] 0.355 | 0.106 | ¥3.34 46 0.4523 | 0.267| 0.119 | t2.24

10 10.8809 | 0.326 | 0.094 | 13.47 20 t0.7619 | 0.175| 0.050 | 73,52

10 ¥0.8809 | 0.368 | 0.110 | 13.35 8 10.9047 | 0.229 | 0.059 | 73.90

12 t0.8571 | 0.347 | 0.110 | 73.15 20 10.7619 | 0.191| 0.085 | ¥2.26

37 10,9226 | 0.424 | 0.094 | 74,51 20 10.7619 | 0.412| 0,089 | T4.61

18 T0,7857 | 0.240 | 0.109 | t2.20 22 10.7381| 0.292| 0.106 | T2.77

20 10,7619 | 0.204 | 0.112 | 1.81 8 t0.9047 | 0.222] 0,100 | 12,21

10 t0.8809 | 0.328 | 0.105 | 3,13 20 10,7619 | 0.225| 0,065 | 73.48

24 10,7142 | 0,526 | 0.087 | 16.02 30 0.6428 | 0.293] 0.074 | 13.97

8 10,9047 | 0,304 | 0.123 | 12.48 10 t0.8809 | 0.153| 0.086 | 1.77

2 t0.9762 | 0.451 | 0,124 | ¥3,65 26 10.6904 | 0.413| 0.076 | T5.47

6 10,9285 | 0.384 | 0.143 | 12.69 24 t0.7142| 0.069| 0.130 | 0.53

20 10,7619 | 0.383 | 0.114 | ¥3.36 44 0.4762| 0,216 | 0,144 | 1.49

12 10.8571( 0.345 | 0.106 | T3.25 18 10,7857 | 0.142| 0,058 | 72,46

8 10,9047 | 0.464 { 0,111 | 4,19 0 t1.0000 | 0.236| 0,068 | T3,45

14 10.8333| 0.348 | 0.134 | t2.59 32 0.6190| 0.205| 0,106 | 1.94

0 ¥1,0000| 0.533 0,103 | 5,17 26 10.6904 | 0.474 | 0,089 | 15,32

12 10,8571 | 0.342 | 0,123 | 12,78 14 10.7500( 0.279 | 0.129 | 72,16

8 10,9047 0,352 | 0.123 | ¥2.86 32 0.6190| 0.349 | 0.120 | t2.92

Bozs
6 yearse-—---a-~n-- 6 0.7000 | 0.248 | 0.080 | t3.11 6 0.7000 | 0,146 | 0.249 | 0.59
7 years------=--=-- 8 0.6000| 0.009 | 0.080 | 0.11 12 0.4000 {-0.000 | 0.143 | -0.00
8 years-—----=-—==u- 6 0.7000 | 0.340 | 0.275 | 1.24 18 0.1000 | 0.085| 0,162 | -0.58
9 years--------=--- 36 -0,0286 |-0,334 | 0,194 | -1.72 26 0.2571 |-0.009 | 0.176 | -0.50
10" years---~~m===nn= 6 0.7000| 0.076 | 0.492 | 0.15 18 0.1000 |-0.114 | 0.405 | -0.28
11 years-—-----me=- 12 ~0.2000 |-0.300 | 0.127 | -2, 37 8 0.2000 |-0.035| 0.279 | -0.13
Girls

6 years-------—---= 4 0.8000| 0.620 | 0,259 | 12,39 4 0.8000| 0.299 | 0.116 | t2.58
7 years---- 32 0.0857 | 0.583 | 0.126 | t4.62 8 0.7714| 0,220 | 0,105 | 2,10
8 years---~--- 16 0.5429 | 0.504 | 0.223 ] *2.26 4 t0.8857 | 0.318| 0.172 | 1.85
9 years------ ————e- 8 0.6000| 0,590 | 0,581 1,02 12 0.4000| 0.566 | 0.413 | 1.37
10" years--=--=-=oox 22 -0.1000 | 0,120 | 0.606 | 0.20 12 0.4000| 0.036{ 0.394 | 0.09
11 years—-e-c--euun 36 -0.8000 [-0.405 | 0.331 | -1.22 22 -0.1000 [-0.474{ 0.358 | ~1.32

lSee discussion on "Test for Trend" in appendix I.-
23ee discussion on "Weighted least squares as a test for trend" in appendix I.

Sum rounded to nearest whole unit due to tie in ranks.
.tSignificant at ,05.
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Table 13, Percent of children falling below the lowest 10th percentile

specific to each age-sex group, by annual family income: United States, 1963-65

of heights and weights

Annual family income

. 10th ALl
Age” and sex percentile | . L
cutoff | TREOMES i eSS $500- | $1,000-
$500 $900 $1,999
Boys Height in centimeters

6 YeArS--mm oo 111.8 10.1 * 39.5 19.1
P =L ) o e ettt 117.8 9.4 * 15,7 22,2
8 yearSe-memmmc e e 123.3 10.0 * 10.6 16.2
9 FEArS---- e 127.,0 9.4 * 22.1 19.6
10 years---wme-ccccec e c e e mee 131.4 10.6 * %* 27.9
1l years----=-=-cmm oo 137.2 10.6 * 11.4 10.5

Girls
6 YEALSwmm—mmomm e e 110.6 8.8 * 0.0 20.4
7 YearS--mmme e e mmemmeeoe- 116.3 10.2 * 11.2 16.6
8 YEArSewmmm e oo 121.4 9.7 * 27.4 14.0
9 YEArS=-cr e e e 127.1 10.4 * 12.8 19.1
10 years-—=--ccmcmccme e 132,0 10.7 * 8.5 19.3
1l years—----mmm e e e 138.9 10.3 * 11.8 16.1

Boys Weight in kilograms

B YEArS==—mm o m e - 18.15 10.2 i 34.6 7.0
7 JEALS—m-mwmmmmmaccmmc e e mccm— e mm o ——ee— 20,38 8.0 * 15.7 21,7
8 yearS---m--mmm e 22,62 8.7 * 7.9 7.8
9 YRArS--rmwrmmmmmmememecmmmem———mem————e———eo 24,46 8.7 % 17.5 19.9
10 years-------mcemem e ecamcmee— o 26.70 9.9 % * 24,0
1l years-m---eemmmm o m e 30.05 9.1 * 5.2 12,0

Girls
b YEBrS=--m--mmemeee e emecwmem;em———a—————a 17.56 8.6 * 0.0 13.7
7 YEALS == m e e 19,52 11.1 * 8.8 24,4
8 YEArS=mmmm o me - 21.66 9.8 % 20.6 21.0
0 YEArS-m=----mm e e e e 24,34 9.3 * 4.7 15.4
10 years----em-memmmommmeemmeeme e eean 26.18 9.9 * 13.0 15.5
11 years-wme-me e oo 29.83 2.8 %* 39.0 11.9

Denotes age of child at last birthday; it is not the mean age for the group. See page 5 of

text for discussion.
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Table 13. Percent of children falling below the lowest 10th percentile of heights and weights
specific to each age-sex group, by annual family income: United States, 1963-65-—~Con.
Annual family income-—Con,
$2,000- $3,000- $4,000- $5,000- $7,000- $10,000- $15,000
$2,999 $3,999 $4,999 $6,999 $9,999 $14,999 or more
Height in centimeters
7.3 9.0 17.2 6.6 8.1 5.5 0.0
20.8 6.6 6.3 8.0 8.3 4.1 2.2
22.9 13.7 10.7 10.8 3.8 3.8 5.6
13.6 . 22,2 4,2 8.2 6.4 3.7 7.1
17.1 20,0 7.7 9.2 5.6 7.9 4.1
8.4 18.9 15.3 8.3 9.8 8.3 7.1
16.9 9.5 9.6 7.4 6.2 3.3 3.8
3.9 22.1 6.1 12,2 6.5 7.6 0.0
2.9 16.6 10.8 9.9 7.0 0.9 8.1
11.1 16.3 11.5 7.2 9.6 8.6 0.0
15.8 16.5 13.1 9.7 8.8 3.8 0.0
12,1 8.9 14.5 12,8 6.6 0.0 12.1
Weight in kilograms
15.3 7.8 13.5 9.5 7.0 10.0 0.0
11.2 6.9 11.2 8.2 5.4 2.7 0.0
22.3 11.9 11,0 7.9 5.0 5.3 3.2
20.8 14,3 10.6 7.2 5.4 2.7 0.0
12.5 18.5 7.3 8.5 7.0 4,0 3.5
5.5 17.0 4,7 12.6 6.5 9.8 2.3
15,2 18.9 8.2 8.6 5.6 3.2 3.6
3.7 26.6 8.3 10.5 7.4 9.6 0.0
12,8 21.6 14,1 7.8 4,71 0.9 8.1
15.8 17.3 9.7 6.2 7.1 8.1 0.0
19.2 6.7 8.4 6.2 9.2 10.9 3.2
11.3 8.2 15.7 7.0 8.8 1.6 3.6
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Table 14,

Percent of children falling below the lowest
weights specific to each age-sex group, by education of parent:

10th percentile

of heights and

United States, 1963-65

Education of parent

10th
Age1 and sex pegiznt— Less 17
cutoff than 5-7 8 9-11 12 13-15 16 years
5 years |years |years |years |years |years or
years more
Boys Height in centimeters
6 yearsg--------=-=~- 111.8 39.7 14.8 6.3 16.1 7.7 3.4 9.5 4.5
7 years=----==-=-=- 117.8 43.4 | 26.1 0.0 13.3 9.1 3.3 1.4 7.1
8 years------—---e-- 123.3 15.6 10.8 9.3 16.0 7.9 13.4 9.5 0,0
9 yearg---m--me---- 127.0 27.8 21.5 12,4 11.9 7.0 14,1 3.2 11.3
10 years---=c=w=--- 131.4 23.6 21.8 21.9 12,1 10.2 1.8 3.1 4.8
11 years-==--===-==- 137.2 23.7 17.1 10.9 12.9 9.6 6.1 5.8 8.9
Girls
6 years--=--c=-=--- 110.6 21.4 17.4 13.9 14.8 9.1 2.0 3.9 0.0
7 years----=-cm=--- 116.3 13.0 15.9 14.7 11.5 9.2 3.8 6.7 7.5
8 years-=-=mmmm~en= 121.4 27.8 6.4 19.1 12.2 7.8 6.4 12.0 8.2
9 years-=---—-=---- 127.1 30.0 28.5 12.4 7.4 6.5 9.9 11.8 3.5
10 years==--=cw-c--- 132.0 18.9 12.5 8.2 15.9 9.2 11.2 3.4 4.0
11 years--=-======= 138.6 30.0 10.1 11.2 11.6 10.4 4.6 4.7 5.6
Boys Weight in kilograms
6 years------m—=—-- 18.15 16.4 8.9 6.3 13.7 8.3 4.6 9.4 10.1
7 years-=-=-re-——=w- 20.38 24,7 25.0| .2.3 9.8 5.7 9.1 1.4 7.8
8 years-==--==e---- 22,62 6.5 11.6 13.5 14.2 7.1 12.8 7.2 0.0
9 years=----=-e--=- 24,46 15,7 2L.6 19.7 8.8 7.3 10.2 2.9 0.0
10 years=~=====-=w- 26.70 23,2 18.3 20.4 11.0 9.5 2.7 2,2 6.1
11 years-~--=-=n-== 30.05 20.2 9.3 15.4 13.9 7.8 8.6 9.0 3.5
Girls
6 years---—=-mw—moa~ 17.56 14,7 14.8 15.0 14.6 7.9 3.1 7.6 0.0
7 years—=-m-=m-—=--- 19.52 13.0 14.9 16.9| 17.5 8.8 6.1 5.0 3.2
8 years---=-w-mee-- 21.66 11.7 19.1 22.4 15.1 7.6 6.0 2.7 8.2
9 years===m=-=we=a= 24.34 23.4 29.4 7.8 10.8 7.7 5.2 6.6 4.1
10 years--—---—-----~ 26.18 4.3 15.8 6.2 11.9 8.0 16.5 0.0 10.5
11 years~=========- 29.83 46,4 9.2 14,1 14,3 5.9 2.4 7.3 9.5

!Denotes age of child at last birthday;

of text for discussion.
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Table 15. Summary of Daniel's Test for Trend' for percent of children falling below the lowest
10th percentile within each age-sex category for annual family income and education of parent:
United States, 1963-65

Annual family income Education of parent
2 Height of Weight of Height of Weight of
Age”and sex children in cm. children in kg. children in cm. children in kg.
£ Speafman's sai? Speaiman's sai? Speaiyan's i Speaiman's
S s S S
Boys
6 yearS---—--mccsomem—- 18 t0.85 52 0.57 28 t0.67 68 0.19
7 years=e--memmmmencan= 24 t0.80 12 10.90 36 0.57 34 0.60
8 years---=--mmecm—ao-- 40 t0.67 52 0.57 40 0.52 64 0.24
9 years-==mm-mmmemm———— 34 t0,72 14 t0.88 20 t0.76 12 10.86
10 years~==—===-====-=-- 56 0.53 6 70.95 10 t0,88 8 t0.90
11 years====-==—=-mu—=- 36 t0.70| 105 0.13 8 10.90 14 t0.83
Girls
6 years-e-=m-m-=-m—roo-- 46 t0.62 84 0.30 4 t0.95 10 +0.88
7 yearg--=---m-cemnean= 66 0.45 96 0.20 14 10.83 20 t0.,76
8 years~~-==-=-c-cce---- 22 t0.82 30 t0.75 58 0.31 26 70.69
9 yearg--=-m=-ce-memae- 20 t0.83 51 0.58 18 0,79 6 ¥0.93
10 years------ T 22 t0.82 42 T 0.65 20 10,76 88 0.05
11 years-emmm-<=m=m==-- 4t To0.63| 22 To.82] 22 t0.764| 38 0.55

Igee discussion on "Test for Trend" in appendix I.
2Denotes age of child at last birthday; it is mot the mean age for the group. See page 5 of

text for discussion.
tSignificant at .05.
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Table 16.

Percent falling below the lowest 10th percentile value for height and weight for each

age-sex group of children by four possible family incowme dichotomies, and the ratio of above to

below within each dichotomy:

United States, 1963-65

$2,000" dichotomy
10th AL

Age® and sex percentile] 1RCOT Less than Ratio of

cutoff gﬂgng $2,000, $§’200 Zi_ less than

percent g;:t,ugder $2,000 to

under cUutoff $2,000 or

cutoff more
Boys Height in centimeters
6 yearS-emmemmommecee e e —a— 111.8 10.1 25,9 8.2 3,16
7 year@--smsmmemmeeccsnncmn e e 117.8 9.4 20.5 8.1 2.53
B yeargm-mmmmmcmm e mem e eae 123.3 10.0 13.5 9.5 1,42
9 YEAL G- m e 127.0 9.4 18.6 8.3 2,24
10 years=e-me-cmmmene e e mem e 131.4 10.6 21.4 9.4 2,28
11 yearg-m-sermecmvcarccm e —a 137.2 10.6 12,3 10.4 1,18
Girls
6 years---=e-cemmceememmermcee 110.6 8.8 ~15.0 © 7.9 1.90
7 YearS=—-eemsmcmmmcemc e enna 116.3 10.2 14.7 9.6 1.53
8 years-=---smemcm e e 121.4 9.7 20.4 8.6 2,37
9 years---e-mmmmcmemn e e me e ——— 127.1 10.4 16.9 - 9.4 1.80
10 years-=-wrmemmrmcer e e e e ———— 132.0 10,7 16.8 9.6 1.75
11 years-=-=-e-mmrmc e e e 138.9 10.3 17.5 9.4 1.86
Boys Weight in kilograms
6 YEALS=mmrm—mmmm e dm——— e 18.15 10.2 ~17.4 9.3 1.87
7 YeArSmm=-mmmmmmecmcceenmomemaaoaa 20.38 8.0 18.4 6.8] ' 2.71
8 years=--=-mommmooememm oo 22.62 8.7 7.6 8.9} 0.85
9 years~mm=--mm-mmemmcmmmocooe 24,46 8.7 1 17.3 7.6 1 2,28
10 years--=---==m==occmcmcmmoemeann 26,70 9.9 ' 23,3 8.3 ¢ ' 2.81
1l yearsesreme—ecme s e 30,05 9.1 9.9 9.1 1.09
Girls

6 years~w-memmmmemconccssne e 17.56 8.6 8.8 .1 8.6 1.02
7 YRarS~emrerem e e s s c e 19.52 11.1 ©17.3 10.3 1.68
8 years~em-mmemcmecm e me e 21.66 9.8 20.4 - 8.7 2.34
§ years=—i=cmmmcmmceeee————a e ———— 24,34 9.3, f 12,1 8,9 1.36
10 years=em-e=-c-mommccsocaccanannn 26.18 9.9 ‘14,8 9.1 1.63
11 years=-=mremcmmcscec e m e ——— 29,83 9.8 25.0 7.9 3.16

ISee discussion on "Test for best possible dichotomy" in appendix I.

2Denotes 'age of child at
text for discussion.

last birthday; it is not the mean age for the group.

See page 5 of; '




Table 16, Percent falling below the lowest 10th percentile wvalue for height and weight for each
age-sex group of children by, four possible family income dichotomies, and the ratio of above to
below within each dichotomy:” United States, 1963-65--Con.

$3,000 dichotomy $4,000 dichotomy $5,000 dichotomy
%ﬁ:ﬁ $3,000 | Ratio of | Less than| $4,000 or | Ratio of |Less than| $5,000 or| Ratio of
$3,000, or more,| less than| $4,000, more, less than | $5,000, more, less than
e reons | percent | $3,000 to| percent percent | $4,000 to | percent percent | $5,000 to
Fander under $3,000 or under under §4,000 or under under $5,000 or
cutoff cutoff more cutoff cutoff more cutoff cutoff more
Height in centimeters -
18.8 8.2 2.29 15.2 8.1 1.88 15.8 6.2 2,55
20,6 6.8 3.03 16.3 6.8 2.40 13,9 6.9 2,01
18.1 7.8 2,32 16.8 7.1 2,37 15.4 6.6 2,33
16,9 7.9 2,14 18.7 6.3 2,97 4.9 6.6 2.26
19.6 8.6 2,28 19.7 7.3 2,70 16.5 7.2 2,29
10.6 10,6 1,00 13,5 9.6 1.41 14,0 8.7 1.61
15.8 6.7 2,36 14,0 6.4 2,19 13,1 5.9 2,22
10,8 10,1 1,07 14,7 8.4 1.75 12,3 8.8 1,40
15.7 8.5 1.85 16.0 7.3 2,19 14,8 6.8 2,18
14,5 9.2 1.58 15,0 8.4 1.79 14,1 7.8 1.81
16.4 8.9 1.84 16.4 8.0 2,05 15,7 7.3 2,15
15.3 9.2 1.66 13,1 9.2 1,42 13.5 8.4 1,61
Weight in kilograms
16,6 8.8 1.89 13.3 9.0 1,48 13.4 8.0 1.68
15,1 6.3 2,40 12,6 6.3 2,00 12.3 5.6 2,20
14,7 7.2 2,04 13.9 6.6 2,11 13,2 5.9 2,24
18,5 6.7 2,76 17.1 5.8 2,95 15.3 5.1 3.00
18.7 7.9 2,37 18.7 6.7 2.79 15,7 6.6 2,38
7.9 9.4 0.84 11.2 8.4 1.33 9.3 9.0 1.03
11,6 7.8 1.49 13.7 6.4 2,14 12,5 6.1 2,05
12,4 10,9 1.14 17.3 8.6 2,01 14,8 8.7 1.70
17.0 8.3 2,05 18.8 6.3 2,98 17.7 5.2 3.40
13.6 8.1 1.68 14,6 7.0 2,09 13.4 6.5 2,06
16.5 7.8 2,12 14,1 8.0 1.76 12,9 7.9 1,63
19.4 7.6 2,55 15.6 7.6 2,05 15.6 6.3 2,48
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Table 17. Height for children by age at last birthday and sex and by education of parent: weighted
sample size, mean, and standard error of the mean, United States, 1963-65

6 years 7 years
Sex and education of parent
N X s N X 8y
Boys

All education groups------c=eem—o—=a-- 487 119.5 0.34 494 124.5 0,47
Less than 5 yearS---c—--cemcmcmmmcmmeee e 2 * * - ~ -
5-7 years-=--- cmemmm e e e e e 11 %* * 5 119.1 5.10
8 years-emmmcmmecmcm e e 18 119.0 2.45 17 124,7 28.03
9-11 years---m-ecmsmcmmmm e eameem 109 118.7 0.88 99 122.8 0.90
12 years-—-e-mmmm e 246 119.4 0.50 269 124.6 0.69
13-15 years-—sm-mremcm e e 40 121.5 1.68 62 126.6 1.63
16 years--esmecmmmme e e e cce e e 43 120.3 1.51 30 125.5 1.14
17 years or more=--=---mececcccacmmcemmcaano 7 * * 6 £ *
Unknown-=--recmmmcmmecmcm e cr e e 6 % * 3 * *

Girls

All education groups~=~e--e--ee-cmocaa 427 117.5 0.46 487 123.0 0.29
Less than 5 years-cem-ecemrcmecccacccncaaa 3 * %* 3 * *
5-7 yEArS-—mm—e=mmmacc e e ——— 8 * * 16 119.4 26.77
8 years---r—mmmmce o 3 * * 14 119.3 0.81
9-11 years--~-~—m=-ccmo oo 63 117.7: 1.22 113 121.5 0.73
12 years----=-eeommmccmcacemnaa- m—————— 234 117.1. 0.61 240 | ' 123.3 0.58
13-15 years---roccoccmmac e 73 118.5 1.58 62 | , 125.3 1.32
16 years------ U . 28 116.9 0.97 23| ' 123.5 1.38
17 years Or MOYE@-c=rmo=m—emescmme oo e 7 % * 2 * *
Unknownese-eccmcmmmmmcc e m———————— 3 % * 9 * *

NOTE: N =estimated number of children
standard error of the mean.
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Table 17. Height for children by age at last birthday and sex and by education of parent:weighted

sample size, mean, and standard error of the mean, United States, 1963-65-~Con.

8 years 9 years 10 years 11 years
N X S N X Sy N X S N X S

439 | 130.3 0.38 4491 136.1 0.58 3961 140.8 0.52 422 | 145.7 0.66
- - - - - - 3 * * - - -
14 * * 20| 128.6 1.62 19 141.8 4.50 10 * *
31| 131.2 1.68 231 134.1 1.80 ‘16| 141.1| 31.85 381 147.5 1.34
86| 130.5 0.92 99 | 135.4 1.24 102 140.3 0.62 102§ 145.1 1.58
208 | 130.0 0.65 235 136.6 0.76 166 | 139.8 0.84 1971 146.2 1.08
66 | 129.9 1.76 40 | 138.0 1.76 51| 143.0 1.08 36| 142.8 2.32
16 | 131.9 0.33 24| 139.9 2.21 16| 143.0| 32.26 17| 147.3 2.92
14 * * 2 * * 15 * * 19{ 146.9 1.97
- - - 2 * * 4 * * - - -
431 | 128.2 1.08 397 | 135.6 0.55 406 | 140.5 0.59 4551 147.3 0.58
- - - - - - - - 4 * %*
11 %* * 8 * * * * 13 * %*
11| 125.5| 28.78 16 * * 321 141.2 3.50 33| 148.4 3.56
103 | 127.1 1.19 94| 136.8 1.13 76 1 140.2 1.91 102 145.8 1.22
203 | 129.2 0.50 230) 135.7 0.64 221} 140.8 0.81 242 | 147.3 1.18
60 | 127.8 3.95 29 | 134.0 1.85 38| 138.9 2.03 39| 146.5 1.65
25| 124.1 3.77 8 * * 16| 141.3 2.15 13| 149.3 33.62
7 * * 3 * * 14 * * 12 151.1 4.67

8 * * 6 %* * - - - 3 * %*




Table 18. Weight for children with annual family income between $5,000 and $7,000,by age at last
weighted sample size, mean, and standard error of

birthday and sex and by education of parent:

the mean, United States, 1963-65

6 years 7 years
Sex and education of parent
X 8, N X g
Boys

All education groups-------cecce-- 487 22.45 0.32 494 24,55 0.34
Less than 5 years--ececmecccrrmmcccmcemax 2 * * - - -
5=7 YEAr§wee~rmmemmmcmemecmmmcceone——ea. 11 %* %* 5 21.11 3.20
8 yearS--==mc-mmemcecmmmammeem e ———a—— 18 23,27 1.71 17 24,91 5.82
9=11 years~we-=——-mmcmmmrmmcc———e e 109 22,13 0.54 99 24,07 0.71
12 yearsew-=memmcemmramcm e me e acm e 246 22,25 0.46 269 24,84 0.48
13~13 years-se=cecsemmecccomcam—me——amee 40 23.25 0.86 62 24,89 1.06
16 yearSmmmu=mmmmm e e acmeme 43 22.48 1.35 30 24,40 1.13
17 years or more : 7 * * 6 19.28 0.00
Unknowne===-=ecmecrmercmrncme e e ac e e 6 * * 3 * *

Girls

All education groups-e-=—-c~-e--=-- 427 20.92 0.26 487 24,30 0.27
Less than 5 years 3 %* * 3 % *
5-7 years~=—=-= 8 % * 16 21,97 5.21
8 years~cemsmreemmememcmemmmee e ncm——e 3 % * 14 22,57 1.29
9-11 years~—m=memsmmeemmemc e —————— 63 21.19 0.61 113 23.86 0.49
12 years--mmememmcmmeee e ccmmcmme i —— 234 20,63 0.35 240 24,43 0.45
13-15 years--==-me-mermmcccccmccomonea——e 73 21,00 0.63 62 25,42 0.86
16 years==--emcmemmamrecmmecrecmmnam e 28 21.74 0.78 23 24,91 1.25
17 years OF MOrE-m-—==-meceemmcmcmam—— e 7 % * 2 * *
Unknown-=~=—====== mmmmmemmeess oo ssmeeeee 3 * * 9 %* *

WOTE: N=estimated number of children in thousands;

error of the mean.

460

X = mean weight in kilograms; 8; = standard




Table 18. Weight for children with annual family income between $5,000 and $7,000,by age at last

birthday and sex and by education of parent:

the mean, United States, 1963-65—Con.

weighted sample size, mean, and standard error of

8 years 9 years 10 years 11 years

N X s N X Ss N X 5 N X s

X
439 | 28.09 0.39 449 | 32,21 0.56 396 | 33.97 0.46 422 | 38.97 0.84
- - - - - - 3 * * - - -
14 * * 20 | 28.05 3.47 19 | 38.36 5.38 10 * *
31| 28.17 1.42 23 | 30.45 1.98 16 [ 31.95| 10.21 38| 42,77 3.87
86 | 29.34 1.08 99 | 32.13 1.07 102} 33.34 0.64 102 | 38.98 1.68
208 | 27.67 0.67 235 | 31.9% 0.62 166 [ 33.20 0.91 197 | 37.63 1.05
66 | 26.55 0.84 401 35.79 2.00 5L | 34.48 0.89 36| 39.43 3.46
16 | 32,07 2.89 24| 33.28 2.93 16 32.12 7.61 17 40.53 3.87
14 * * 2 * * 15| 38.42 1.79 19 | 41.17 2.26
- - - 2 %* * 4 * * - - -
431 | 26.85 0.48 397 | 3L.57 0.56 406 | 35.34 0.70 455 | 40,02 0.55
- - - - - - - - - 4 * *
11 %* * 8 * * 7 * * 13 * *
11 * * 16 | 27.65 1.98 32| 35.61 1.91 23 | 43,10 0.49
103 | 25.36 0.90 94 | 33.30 1.50 76 | 30.84 2,43 102 | 37.79 1.83
203 | 26.89 0.44 230 | 31.25 0.70 221+ 35.11 0.66 242} 40,57 0.96
60 | 28.03 1.76 29 | 30.89 0.88 38| 33.08 1.23 39| 37.73 2.31
25 | 26,19 1.73 8 * * 16 | 39.87 1.61 134 43.11 10.14
7 * * 3 * * 14 * * 12| 45.35 6.87
8 * * 6 * * - - - 3 * *
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Table 19. Height and weight for children with education of parent equal to 12 years,

by age at last birth-

day, sex, and annual family income: weighted sample size, mean, and standard error of the mean, United
States, 1963-65
6 years 7 years
Sex and annual family income
N X 8 N X s
Boys Height in centimeters

All iNCOMES-=smmm—emcc e eem g 871 119.1 0.33 828 125.0 0.49

Less than $500-mccccmmmn e e e 13 %* * - - -
850028999 mm e e e 7 % * 2 % *
$1,000-81,999 - m e e 21 117.2 0.36 13 % #
$2,000-582,999 cmmcmmc e e e - 47 119.1 1.35 55 125,6 1.55
$3,000-83,999 o ie e 81 119.1 1.38 59 126.4 1.65
$4,000-84,999 - mc e wm e meeee - 119 117.6 0.77 90 124.6 1.02
85,000-586,999 = m = m e - 246 119.4 0.50 269 124.6 0.69
87,000-89,999 @ e m e e e 187 120,1 0.92 228 125.3 0.83
$10 000~ $14 999 m e e 96 118.1 1,22 62 124.,5 0.84
815,000 Or mMOTe-=—==vmmccmcme e e cm e e 6 * * 14 * #*
DOn’ £ KNOWsmmm = mcmmmmmmmmmm o e mm e mmmmmmm e mm 28 121.1 2.39 27 123.9 1.59
NO FeSPONS@-—mmm mm e e e e e 13 * * 5 * *

Girls

All INCOMESemwmmmm e e me 745 118.2 0.45 808 124.0 0.33

Less than $500-cccmmmmmccmme e e 5 * * 6 * *
85008999 - = m e e e e e 16 121.5 27.30 6 * *
$1,000-81,999 = ccmm e e e 20 113,7 2,28 34 123.0 1.75
$2,000-82,990 = - cmmmm e 36 118.4 2,08 31 122.9 2,17
$3,000-83,999 - e mmm e 45 119.6 2,07 80 123.9 1.25
$4,000-84,999 =~ = e e e e 73 117.7 2,17 107 124.5 1.34
85,000-86,999 - m - e mm e eem—ee e 234 117.1 0.61 240 123.3 0.58
87,000-89,999 - c e e e e 197 120.5 1.02 213 125,2 0.64
$10 000- $l4 e R et T L 69 117.2 1,18 54 122.8 1.41
$15,000 OF MOTE===---mmec e mcmecccmccmnama- 22 116.1 2.22 5 %* *
DON' £ KIOW o mmm e m e e e e m e e e 23 115.7 2,57 20 122.4 1.40
NO TeSpOnse--mememme—mmcmcc e cccm;cm e ————— - - - 6 * *

Boys Weight in kilograms

All inCOMEeS=m==mmmm oo 871 22,32 0.17 828 24.95 0,28

Less than §500-cmcmmmmmmccmmm e e 13 * * - - -
850028999 mmmm o e e e e 7 * %* 2 * *
$1,000-81,999 - - e e 21 21.48 2,17 13 19.98 4.79
$2,000-52,999 = s mmmmmmem e m e e 47 21,74 0.68 55 24.57 0.66
§3,000-83,990 - - = mmmm e mmmm i mm e m s 81 22.01 0.59 59 25,70 0.76
84,000-84,999 - o mm e m e e 119 21.91 0.45 20 24,98 0.95
$5,000-86,999 < mm o 246 22.25 0.46 269 24,84 0.48
87,000-89,999 - mmcc e m e e 187 22.78 0.51 228 25,12 0.54
$10,000-$14,999 -------------------------------- 96 22.32 0.93 62 24,54 0.70
$15,000 OF MOT@=vemo-cmmam e cecem e e e 6 24,11 2.28 14 27.25 6.80
Don't KMOW= = oo mm e oo m e e e emcemeee oo 28 23.88 1.57 27 24,72 1,37
NO reSpOmNSe-cewmmmemc e e cc—ccmccecccmecc—a— e 13 * % 5 * *

Girls

All inCOmMeS--mmoccmmmm e 745 21,98 0.32 808 24.42 0.27

Less than $500=c- oo 5 * * 6 * *
8500-8999 - cmmommmmwemmmeeccamemmmmeememmmm— e 16 22,87 5.67 6 * *
$1,000-81,999 cmmemc e o 20 19.47 1.44 34 23.64 1.66
$2,000-82,999 - mmcmmmc e e am e 36 20.96 0.87 31 24.21 1.81
$3,000283,999 «—m e mmmm e en 45 22,63 1.41 80 24,07 0.58
$4,000-84,999 —mm o cm e e 73 22,66 1.82 107 24,70 0.79
§5,000-86,999 == mm e mmm e meea m 234 20,63 0.35 240 24,43 0.45
57,000-59,999 cm mmcmmmem e e 197 23,49 0.69 213 24,81 0.50
$10 000~ $14 999 e e e eam 69 21,62 1.03 54 23.71 1.09
15,000 O MOTE-v==cmm o ccmmmmmcccmcmmcmm e s 22 23.42 2.95 5 28.18 5.49
DOn"t KNOW- == e mmmme e e e e 23 22,25 2.32 20 23.05 1.24
NO reSpOonS@-m-cmocmwr e md e cce e —e e - - - 6 * *

NOTE: N=estimated number of children in thousands; jf==mean; Sg = standard error of the mean.




Table 19. Height and weight for children with education of parent equal to 12 years, by age at last birth-
day, sex, and annual family income: weighted sample size, mean, and standard error of the mean, United
States, 1963-65—Con.

8 years 9 years 10 years 11 years
N X Sy N X Sg N X Sy N X L
Height in centimeters
830 130.4 0.31 751 135.9 0.42 734 140.2 0.39 710 146.3 0.53
21 131.6 3.36 - - - 7 * * - - -
- - - 9 * * 1 * * 3 * *
20 * * 11 * * 32 138.7 2,33 9 * *
67 127.8 1.81 35 136.5 1.38 46 138,7 1.72 29 149.3 1.31
64 130.8 1.77 44 130.8 2.79 35 139.9 1.76 56 147.5 1.72
91 129.4 0,72 75 134.6 0.96 83 141.9 1.49 81 146.8 1.76
208 130.0 0.65 235 136.6 0.76 166 131.8 0.84 197 146.2 1,08
237 130.8 0,52 173 137.1 0.82 218 140.8 1.30 190 145.8 0.74
75 131.3 0.81 110 135.8 1.03 115 139,7 1.37 102 145,2 1.59
16 129.1 1,59 11 * * 7 * * 22 148.6 2.05
23 134.4 3.28 27 * * 18 - 2,56 12 144.3 2.38
2 * 11 * * - - - 5 *
651 130.1 0.30 776 136.1 0.48 666 141.5 0.62 725 147.2 0.49
- - - - - - 2 * * - - -
3 * * 15 136.2 30.63 9 * * 4 * *
13 * * 24 135.6 3.32 11 * * 16 145.4 3.41
16 131.9 29,62 42 136.2 2.75 27 139.0 2.55 31 145.8 3.38
59 130.3 1.24 56 134.4 1.08 49 139,1 3.67 58 147.6 1.58
75 130.2 2,36 85 135.8 2.54 62 143.0 2,39 79 146.0 1.86
203 129.2 0,50 230 135.7 0.64 221 140.8 0.81 242 147.3 1,18
164 131.3 0,74 198 137.5 0.91 168 142,0 1,08 169 147.5 0.86
72 130.2 0,87 86 135.9 1.53 61 142.3 1.39 75 148.5 1.64
8 * * 8 * * 14 142,1 0.89 14 * *
29 128.8 .29 24 133.9 1.41 25 143.4 1.74 19 149.8 2.20
5 * * 1 * * 10 * * 13 * *
Weight in kilograms

830 28,02 0.27 751 31.02 0.34 734 33.91 0.55 710 38.19 0.35
21 28,20 0.93 - - - 7 * * - - -
- - - 9 * * 1 * * 3 * %*
20 * * 11 * * 32 31,18 1.55 9 * *
67 25,78 0.88 35 29,66 1.45 46 31.76 1.59 29 39.35 1.89
64 26,84 1.04 44 29,70 0.85 35 30.39 0.66 56 39.16 1.93
9l 27.17 0.56 75 29.94 0.97 83 35.80 1.77 81 38.14 1.48
208 27.67 0.67 235 31.94 0.62 166 33.20 0.91 197 37.63 1.05
237 29,06 0.63 173 31.39 0.84 218 35.81 1.19 190 38.85 1.01L
75 28.32 0.92 110 30,07 0.56 115 33,21 1,12 102 37.15 1,30
16 27.44 1.20 11 35.14 2.02 7 33.27 2,48 22 40,97 2.76
23 30,66 3.26 27 29.10 1.90 18 33.65 2,97 12 35.82 2,98
2 * * 16 29,91 7.48 - - - 5 * *
651 28,00 0.41 776 31,95 0.49 666 35.52 0.44 725 40.11 0.64
- - - - - - 2 %* * - - -
3 * * 15 29,78 7.10 9 * * 4 * *
13 * * 24 30.16 2.72 11 38.40 9.58 16 37.33 4.78
16 31.36 8,07 42 31.42 2.26 27 32.31 3.30 31 38.36 3.43
59 27,91 1.41 56 31.02 2.44 49 38.93 4.29 58 48.87 3.09
75 28.25 1.77 85 32.56 1.42 62 35.55 1.98 79 39.08 1.75
203 26,89 0.44 230 31.25 0.70 221 35,11 0.66 242 40,57 0.96
164 28.64 0.75 198 33,96 1.24 168 34.63 1,15 169 39.59 1.99
72 28.23 1.33 86 30.74 0.72 61 36.67 2,28 75 40.62 1.15
8 * * 8 * * 14 37.15 1.20 14 *
29 27,50 1.92 24 32,02 3.01 25 35.09 1.80 19 44,09 3.98
5 * * 1 * * 10 * * 13 *
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Table 20.

Summary of Daniel's Test for Trend' when either annual family income or ed-

ucation of parent is held constant at the modal class and the other allowed to vary,
by age at last birthday and sex:

United States, 1963-65

High school graduates only, $5,000-$7,000 income only,
income varying education varying
Age and sex Height in cm. Weight in kg. Height in cm. Weight -in kg.
.2 Spear- .2 Spear- .2 Spear- .2 Spear-
- Zdi man's rg 2di” | han's I 2di” | pan's 1 2di” | pan's r
Boys
6 years~-~-=-m==-- 34 0,5952 4| 10,9524 16 0.5429 22 0.3714
7 years-====-mw=-- 38 0.3214 24 0.5714 4 0,8000 6 0.7000
8 years~---m-=--- 98 -0.1667 70 0.1667 20 0.4286 18 0.4857
9 years---=-=---- 32 0.4286 50 0,1071 0] *T1,0000 4 T 0.8857
10 years-~==-=-=---- 30 0.4643 20 0.6429 20 0.4286 50 -0.4286
11 years~======-- 70| ~0.2500 54 0.0357 16 0,5429 32 0.0857
Girls
6 years-—----==-=-- 146 | -0.2167 62 0.4833 4 0.8000 16 0.2000
7 years-----=----- 48 0.1429 26 0.5357 41 t0.8857 2 10.9429
8 years-----c---- 40 0.2857 76 | -0.3571 24| -0.2000 22 -0.,1000
9 yearg--=---=---- 74 0.1190 40 0.5238 8 0.2000 6 0.4000
10 yearg=-=~==--~ 78 0.0714 94| -0.1190 36| =-0.8000 36 -0.8000
11 yearsg~-=-==-=- 76 0.0952 78 0.7143 441 =-0.2571 36 -0.0286

lsee discussion on '"Test for Trend"

Significant at .05.
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Table 21, Height and weight for white children living in the central city of an SMSA,
sex, and annual family income: mean, standard error of the,
mean, and weighted sample size, United States, 1963-65

by age at last birthday,

All incomes ngfoggan $3,000 or more
Age and sex
X 8, N X ) N X S. N

Boys Height in centimeters
6 years----meemmcecccecncona- 118.1 0.64 ] 408 | 115,1 2,26 481 118.2 0.47 335
7 years--—e=-scccecmuccmnncn. 124.4 0.75 | 440 | 122.0 2.92 571} 125.0 0.47 364
8 vears-sesmcmccacemccccnan- 129,8 0.51] 405 | 125,8 3.27| 45| 130.2 0.52 345
9 years-c--cemcmemcmcnmmane- 135.5 0.851 446 | 131.3 0.98 51| 136.5 0.64 374
10 years~-==—cecemucncccnna- 139.9 1.32 ) 3941} 136,3 4,61 521 140.6 1.20 316
11 years----wemcscccccccnna- 146.0 0.65| 418 | 144.0 1.86 591 146.6 0.54 331

Girls
6 yearg-ememmeccmccmmmcmccen—- 117.9 0.67 | 420} 118.8 3.25 371 118.2 0.69 356
7 years-—c-==-cmmcncnmcccmncaaa 123.3 0.43 | 431} 120.9 2,81 48] 123.6 0.33 371
8 years-smm-mecmcccmmc e 129.6 0.48 | 386 | 126.7 2,92 70} 130,3 0.54 294
9 years~--=memcrmccencmcnca— 135,5 0.57 | 422 | 130.5 1.95 521 136.5 0.52 349
10 years-=m=cecmmccracnaanan 140.6 0.60 | 379 | 136.7 1.57 64| 141.4 0.76 299
11 years----=sscocmccennna-- 147.1 0.65 | 406 * *1 211 147.5 0.64 365

Boys Weight in kilograms
6 yearse-=ecemmmecmccmccmcncmnaa 21.80 [ 0.461 | 408 [ 19.91 | 1.4921 48} 21.90| 0,389 | 335
7 years-e-cemcamcccmcncncna- 24,67 | 0,401 | 440 | 23,56 | 1.484 571 24.99 | 0.341 364
8 vears----emcmmacc e 27.78 10,485 [ 405 | 24.63| 1.771 451 28.01 | 0.477 345
9 yearse-see-ecceccncnmcecao 30.28 | 0.668 | 446 | 26.90 | 1,148 511 30.95| 0.671 374
10 years-m==c-m—cemacrcccnuna 33,97 {1,139 | 394 | 31.08 | 5.432 52| 34.59 | 1.064 316
11 yearse-eemcemcccccnmnnea- 39.12 [ 0.947 | 418 | 38.06 | 1.837 591 39.66 | 1.039 331

Girls
6 years-=-e=-rmcmmmcmmecem——— 21,64 {0,535 | 420 | 21.36 | 1,951 371 21.80 ) 0.583 356
7 yearg-=-mmemecccencccncnnn- 24,45 10,354 | 431 | 23,38 | 2.511 481 24,491 0,338 371
8 years~e-mmcemccccnccaannan 27.90 | 0,495 | 386 | 25.88 | 2.059 70| 28.34| 0.462 294
9 years---w—smrcancemncanca. 31.82 {0,807 | 422 ]| 29,19 | 2.488 52| 32,54} 0,858 349
10 years—==re=cecemmmceacacaa 35,26 | 0,947 | 379 | 31.41 | 2,700 64| 36.29 | 1,069 299
11 vears---smecmcmcmmmcanaa— 39.87 {0,915 | 406 * *| 211 40.04} 0.972 365

NOTE: X=mean; 83z =stan
dren in thousands.

dard

error of the mean; N =estimated number of chil-



Table 22. Height and weight for white children living on farms of any size in rural
sex, and annual family income: mwean, standard error
of the mean, and weighted sample size, United States, 1963-65

areas, by age at last birthday,

All incomes Less than $3,000 or wmore
Age and sex $3,000
X s, N X Sg N| X 8 N

Boys Height in centimeters
6 years~--wsm-—weoc-—aeem—eao 118.6 1.46} 133 116.7 1.85 53} 120.1 1.83 76
7 years-==e-mmmcmmmmmeee— e - 122.8 1.03| 140 | 121.8 | 27.37 531 124.7 1.34 62
8 yearge------eomcmmme e 128.7 1,11] 141 128.8 3.10 52| 128.4| 0.75 78
9 yearg---erm--mmom e 131.9 | 2.82| 123| 133.0 1.60 24| 133.4 2,35 81
10 years---=-mc-ccmmoaa e 138.9 1.,10| 115 138.7 | 31.07 | 43§ 139.1 | 1l.24 63
11 years-=v--mm=rececmmaana 146.0 1.14| 116 144.4 | 2.82 | 40| 146.7 1.00 72

Girls
6 yearS-----e=--em-eom—eoa 117.9 1.26| 117} 117.8 2.43 36| 118.4 1.19 67
7 years-=-scmmmommm— e maas 122,1| 0.95} 155]| 120.8 | 27.12 | 48] 122.7 1.18 91
8 years-----=---emcmeooaaoa- 128.5 1.23( 137 | 127.0 2.50 | 44 129.3 1.51 80
9 yearg=-~-=-rmemmc-occomooo-- 134.6 1.76 | 127 | 133.6 2.97 | 60| 135.9 1.22 61
10 years~=-=~urermmmmmaem 141.1 1.87| 146} 135.9 3.63 39 | 143.6 2.22 91
11l years-=~=c-=-==r-=w-—ono-- 146.1 | 2.24) 128 142.0 3.301 43] 149.51 3.55 70

Boys Weight in kilograms
6 years-=-=--=cmeommommem—an 22.38 [ 0.718| 133} 21.38 | 0.998 531 23.14 | 0.784 76
7 yearg-----srmcaemam e 24,29 1 0.638| 140} 22.96 | 5.158 53] 26.06 | 1.101 62
8 years-----—-----cmmovemnoem 27.27 | 0.766| 1411 27.06 | 2.635 521 27.17 | 0.723 78
9 years-----m--c-cameceaeo- 30.36 | 0.961| 123} 29.10 | 1.201 241 31.13 | 1L.469 81
10 years-—-=-rm-m-mm o 33.24 } 1.136| 115| 33.56 | 7.750 431 32,87 | 1,458 63
11 years-r---=-mmmo—m————eme- 39.16 | 1.616| 116 | 38.78 | 3.348 40 | 39.45 | 1.172 72

Girls
6 years----=-=--e--me-e——o-- 22,20 | 0.777| 117 | 21,02 | 0,584 | 361} 23.19 | 1,199 67
7 yearg=---=rm=--=—-me—mc—a—n 23.54 10,733} 1551 22,89 | 5,215 | 48| 23.96 | 0.944 91
8 years-------mmmmommmme oo 27.63 1 0.854 | 137 | 27.36 | 2.242 | 44 27.99 | 1.208 80
9 yearg-=----ro--mmemeem e oo 30.40 | 1.325| 127 | 28.97 | 2.107 60 | 32,01 [0.982 61
10 yearg---=--mcr—memoaeo 36.72 | 2,166 | 146 | 32.15 | 4.608 39 38.97 | 3.058 91
11 years---==m~-mcmmcmmmea o 39.35{1.874| 128 1 33,33 12,101 | 43| 44.7112.908 70

NOTE: j?==mean; > = standard error of the mean; N =estimated number of children

in thousands.
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Table 23. Height and weight for white children living in suburban areas, by age at last
birthday, sex,and annual family income: mean, standard error of the mean, and weighted

sample size, United States, 1963-65

Age and sex

All incomes

Less than
$3,000

$3,000 or more

X 8, N X S N X S N

Boys Height in centimeters
6 years-=-e-----cmceeccmoo-- 119.3 0.39] 622 117.6 3.741 21f 119.2 0.42 557
7 yearS-~-e-me-mccacc i ————— 124.9 0.48| 606} 122.8 5.87 19] 125.1 0.50 553
8 yearg~=--—-——mccmmmemcecaaao 130.3 0.46| 600| 127.0 3.19 » 28| 130.4 0.50 547
9 years-=--m----ereccmacee—— 136.5 0.75| 604 136.3 4,38 25| 136.7 0.81 528
10 years~----=mmsmomeenee e 140.7 0.36| 543} 140.,5| 31.57 181 140.8 0.42 501
11 years---=---ccocmmcnm- 146.2 0,54 524| 147.3 | 32.97 18] 146.1 0.58 483

Girls
6 years-e==memmcemeememcee—an 118.1 0.32] 545] 116.4| 26,10 201 118.2 0.38 496
7 years----ememcmccmcm e 124,0 0.35) 584] 125.6 2.13 19| 124.0 0.37 523
8 years---mm-meomecmccnm e 129.3 0.38| 597} 127.0 1.89 35| 129.2 0.33 508
9 yearsm-=-msccmmmme e ———— 136.4 0.65] 512] 136.6 | 30.66 20] 136.4 0.71 447
10 years-==-m-emcemcmmcaaea— 141.3 0.56| 521| 137.5 4,38 25] 141.5 0.61 483
1l years--=--emecccccnc e 147.7 0.56] 539 %* * 231 147.6 0.66 470

Boys Weight in kilograms

6 years--=-cemcreocccnoo—onn 22,241 0,199 622} 21.70§ 2,033 214 22.06| 0.235 557
7 years-==-—r--=c-mcmceacnn-- - 24,98 0.307) 606| 23.871{ 3.811 191 25,02 0.314 553
8 years-=-mm-scmmcccccca 27.94( 0.463| 600| 26,06} 1.288 28] 28.05| 0.462 547
9 yearse-=-=--cmmcmcccccnaa- 32,47 1.177] 604 31.111| 2.852 251 32.39| 0.960 528
10 years-eremcmmccceccnacn—- 33,61| 0.530) 543| 35,20 | 8.427 18| 33.68| 0.570 501
11 years=-=----cc-mcemncnnan 38.97| 0.614 524} 41,10110.535 18| 38.,85] 0,703 483

Girls
6 years-=----------—-—c--c--o- 21.83| 0.295] 545| 20.51| 4.632 20| 21,84 0.275 496
7 yearS~==-mmeemcccce e ———— 24,59 | 0,465} 585| 23.99( 2.673 19| 24,71| 0,505 523
8 years-=-------emmmceenoaa- 27.16| 0.402( 597| 25.48 ] 0.688 35| 27.10] 0,372 508
9 years--ememescccncnemcn e~ 32,30 0.719) 512| 30.20| 7.239 201 32.48} 0.827 447
10 years=—==mrmm=--cemeecnao—a- 35.13} 0.674| 521 33.17{ 4.738 25| 35.28] 0,721 483
11l years==-we-cmcccccnmcnn - 39.921 0,518 539 %* * 23] 39.83 0.771_ 470

NOTE: X =mean;
thousands-.

i:standard error of the mean;

N=estimated number of children in
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Table 24. 10th, 50th, and 90th percentiles of height and weight distributions of children, by age
at last birthday and sex for the following income groups:U.S. total,U.S. less than $3,000, U,S.
$10,000 or more, and total incomes for India and U.A.R. United States, 1963-65; India, 1956-65;
and U.A.R., 1962-63

Distribution at the 10th percentile
Age and sex g.s. U.s
u.s- tess | $16,000 | 1ndia | U.A.R.
$3,000 or more
. ?
Boys Height in centimeters
6 YearS-—mmemmmam e - 111.4 110.6 112.7 100.7 106.0
S o L L P L P S S P P 117.0 115.5 120.3 106.1 110.0
8 yearsS ~- - e e 122.4 119.8 123.8 111.5 114.7
9 YeArS ~— e e e 126.7 125.5 130.2 115.6 119.1
10 years -—ccmemcmeeem e - 131.2 128.2 132.0 120.4 122.4
11 years —ec—mmcm e e e e e o 136.7 137.4 138.8 124.4 126.3
Girls
6 YeArS~——mm e e e e 110.4 108.6 113.0 99.5 105.3
7 years ~- s m e e m e 115.7 115.9 117.6 104.8 109.4
8 YearS mmmmmmm e e e e - 121.2 119.6 124.6 109.9 114.1
9 years~-semmmaccmemc e rcam e nc e —————————— 126.4 125.6 129.1 114.1 118.4
10 years-me-mmcce e e e e e 131.5 130.1 135.5 119.5 122.2
11 yearsec—cemecma e e e 138.1 136.4 141.1 123.8 126.8
Boys Weight in kilograms
6 YEATS —=— e e e e e e 16.8 17.3 18.4 13.7 16.1
7 JEATS m e e e e e e e e 20.2 19.4 21.4 15.1 18.0
8 yearsS ——mmmmmm e e e e 21.4 21.6 23.3 16.3 18.9
9 YeaTS wcmmmm e et e e 23.8 22.4 | 26.4 17.9 20.4
10 years —-cmcmmcmcn e e em 26.3 25.6 27.6 18.5 22,4
1]l years = ee=cmeme e e e e 30.0 31.1 30.9 20.9 23,7
Girls

6 YEATrS - e e 16.3 16.6 18.5 12.9 15.7
7 years-s-s=ee-a L L EE B T emmcaamaam——— 18.7 19.0 20.1 13.8 17.6
8 years---sm-weeccccmncaarcrcnancm e m——ememmen 21.0 21.2 23.1 15.9 18.8
PR o e It P T S 23.4 23.5 25.3 17.3 20.1
10 years--=-rm=cccmmmeccm e mmm e aeme 25.9 24,8 27.21 . 19.0 22.4
11l yearseerrmmcmmccmccmcm e e ———— 29,7 28.2 32.6 20.7 23.8




Table 24. 10th, 50th, and 90th percentiles of height and weight distributions of children, by age
at last birtﬁday and sex for the following income groups: U.S. total,U.S. less Fhan $3,000, U.S:
$10,000 or more, and total incomes for Tndia and U.A.R.:United States, 1963-65; India, 1956-65;

and U.A.R., 1962-63--Con,

Distribution at the 50th percentile Distribution at the 90th percentile
U.s U.s
o U.Ss. e U.S.
US- | Less | 616,000 | 1ndia | U.AR. US| less 1 616,000 | mndia | U.A.R.
$3,000 or more $3,000 or more
E] 2

Height in centimeters

118.6 116.4 118.9 108.4 114.0 125.9 123.6 126.6} 117.2} 122.2
124.4 122.5 125.5 114.0 117.8 132.7 132.4 132.8| 122.6| 126.3
130.0 129.2 130.5 119.8 122.6 137.8 137.8 136.7| 129.8} 131.2
135.9 133.1 137.1 123.8 127.2 143.9 140.8 145.5] 133.0| 136.1
140.7 139.0 140.8 128.8 131.7 149.0 147.3 149.11 138.0} 141.2
146.0 145.8 146.9 133.3 135.9 154.6 151.8 154.7| 143.4| 145.1
117.9 116.8 119.1 107.2 113.1 125.1 124.5 123.5| 115.9) 121.7
123.5 121.8 125.3 113.0 117.1 131.3 129.5 130.7| 121.4| 126.0
129.7 128.6 130.7 117.8 122.3 137.8 135.3 136.7{ 127.1| 130.7
135.5 134.3 136.5 122.5 126.8 144.9 142.7 146.1) 131.5[ 135.1
141.1 139.1 142.8 128.1 131.5 150.4 149.7 150.6 | 137.7 | 141.3
147.4 146.6 147.3 133.4 136.6 157.9 156.5 159.21 144.01 147.3

Weight in kilograms

22.0 20.5 22.0 16.7 20.2 26.8 23.1 26.3 21.1 24.6
24.1 23.1 25.1 18.4 21.2 29.7 28.6 30.8 23.0 25.7
27.1 26.4 26.8 19.6 23.4 34.1 32.5 33.3 23.9 28.8
29.7 28.5 31.2 21.2 25.2 39.2 35.2 39.6 26.0 31.2
32.9 30.6 32.7 22.9 27.6 42.1 39.4 40.5 28.1 33.9
36.9 35.6 37.5 25.4 30.2 49.3 44.4 47.0 31.6 36.9
21.3 20.7 22,1 15.8 19.9 26.6 23.9 27.2 15.0 24.4
23.6 22.4 25.2 17.3 20.9 29.8 26.6 30.6 21.0 25.7
26.8 25.8 27.7 19.2 23.2 34.7 32.3 34.7 23.4 28.8
29.8 27.7 31.1 21.0 25.0 41.7 37.8 43.7 25.7 31.7
33.9 31.9 36.1 23.2 27.7 45,7 46.4 44,1 28.6 34.5
38.2 37.8 38.8 25.7 30.7 53.1 55.9 51.6 32.9 39.0
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Table 25. Cross-cultural comparison of age of children upon attaining equivalent height

or weight:

A, U.S. child in income group of less than $3,000 to U.S. child in i
210000 oo morem group $3, o) child in income group of
B. U.A.R. child to U,S, child, all incomes;
C. Indian child to U.S8. child, all incomes.
Average
. . differ-
Age of children upon reaching comparable
Income group height and weight egff’
ages
A. U.S., less than $3,000~-v--u-- 6,50 | 7.50 | 8.50{ 9.50 | 10,50 11,50 ces
U.S., $10.000 or more:
Height, boyS---~c=cmcwononn- (3) 7.05| 8.25| 8.90 | 10.02 11,32 -0.39
Height, girlg--~--mcccoanmax (3) 6.93 | 8.11| 9.12 92.92 ] 11.34 -0.42
Weight, boys-=meemeeamnan-- (3) 6.86 | 8.23| 8.88 9.36; 11,11 -0.61
Weight, girls-w-eeeeaaaanan (3) 6.60 | 7.75| 8.52 9.65 11,14 -0.77
B. United Arab Republic----c=c-n= 6.50 | 7.50 | 8.50| 9.50 10.50J 11,50
U.S8., all incomes:
Height, boyS~cemcremmeaaao (3) (3) 7.20 | 8.00 8.80 9.57 -1,61
Height, girls-~ececeomemana- (3) (3) 7.28 | 8.03 8.83 9,72 -1.54
Weight, boys~-~------------ (3) (3) | 7.24| 7.85 8.64| 9.70 -1.64
Weight, girls-==v-cem-nana- (3) (3) 7.38 1 7.98 8.84 9.71 ~1.52
C., Indiaeemmmce e 6.50| 7.50! 8.50( 9,50 10.50; 11.50 vee
U.S., all incomes:
Height, boys~-wmconmcancne (3) (3) 6.721 7.40 8.28 9.09 -2.13
Height, girls---c-ncmmunow- (3) (3) 6.5L{ 7.32 8.25 9.16 -2,19
Weight, boys~-=-v-=-~- ————— (3) (3) (3) (3) 6.94 7.92 -3.57
Weight, girls---coemmeoanao (3) (3) (3) (3) 7.38 8,20 -3,21

lyalues in this table were derived from table 24 by determining,for each particular
age and sex group, the median height (or weight) of those children in income group of
less than $3,000 and estimating by interpolation at what age children in income group
-~ ore than $10,000 attained this height (or weight).
- rhese are the average differences in years,
under consideration when heights (or weights) are equivalent.
value could not be interpolated; extrapolation would have been required.
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APPENDIX |
STATISTICAL NOTES

The Survey Design

The sampling plan of the second cycle of the Health
Examination Survey followed a highly stratified, multi-
stage probability design in which a sample of the U.S,
population (including Alaska and Hawaii) from the ages
of 6-11 years, inclusive, was selected, Excluded were
those children confined to an institution or residing
upon any of the reservation lands set up for the American
Indians.

In the first stage of this design, the nearly 2,000
primary sampling units (PSU's), geographic units into
which the United States was divided, were grouped into
357 strata for the use of the Health Interview Survey
and the Current Population Survey of the Bureau of the
Census and were then further grouped into 40 super-
strata for use in Cycle Il of the Health Examination
Survey.

The average size of each Cycle Il stratum was 4,5
million persons, angd all strata fell between the limits
of 3.5 and 5.5 million. Grouping into 40 strata was done
in a way that maximized homogeneity of the PSU's in-
cluded in each stratum, particularly with regard to the
degree of urbanization, geographic proximity, and de-
gree of industrialization, The 40 strata were classified
into four broad geographic regions (each with 10 stxata)
of approximately equal population and cross-clas-
sified into four broad population density groups (each
having 10 strata), Each of the resultant 16 cells con-
tained either two or three strata. A single stratum
might include only one PSU, only part of a PSU (e.g.,
New York City, which represented two strata), or
several score PSU's,

To take account of the possible effect that the rate
of population change between the 1950 and 1960 census
might have had on health, the 10 strata within each
region were further classified into four classesranging
from those with no increase to those with the greatest
relative increase, Each such class contained two or
three strata,

One PSU was then selected from each of the 40
strata, A controlled selection technique was used in
which the probability of selection of a particular PSU
was proportional to its 1960 population. Inthe controlled
selection an attempt was also made to maximize the
spread of the PSU's among the States. While not every
one of the 64 cells in the 4x4x4 grid contributes a PSU
to the sample of 40 PSU's, the controlled-selection
technique ensured the sample's matching the marginal
distributions in all three dimensions and being closely
representative of all cross-classifications,

Generally, within a particular PSU, 20 census
enumeration districts (ED's) were selected with the
probability of selection of a particular ED 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 for Cycle Il, A similar
method was used for selecting one segment (cluster of
households) in each ED, Each of the resultant 20 seg-
ments was either a bounded area or acluster of house-
holds (or addresses). All the children in the age range
properly resident at the address visited were eligible
children (EC's). Operational considerations made it
necessary to reduce the number of prospective exami-
nees at any one location toa maximum of 200. The EC's
to be excluded for this reason from the sample child
(SC) group were determined by systematic subsampling,
If one of the sample children had a twin who was not a
sample child, thisother twin was brought in for exam-
ination; although the results were recorded for use in
a special substudy of twins, this twin was not included in
the 7,119 children under the present analysis.

The total sample included 7,417 children 6-11
years old, of which 96 percent were finally examined,
These 7,119 examined children were said to repre-
sent the 24,000,000 children in the United States who
met the general criteria for inclusion into the sam-
pling universe as of mid-1964.

All data presented in this publication are based on
"'weighted' observations, Thatis, data recorded for each
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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 in-
flation process are a product of the reciprocal of the
probability of selecting the child, an adjustment for non-
response cases, and a poststratified ratio adjustment
which increases precision by bringing survey results
into closer alignment with known U.S, population figures
by color and sex for each single year of age 6 through
11,

In the second cycle of the Health Examination
Survey the sample was the result of three stages of
selection—the single PSU from each stratum, the 20
segments from each sample PSU, and the sample chil-
dren from the eligible children. The probability of
selecting an individual child is the product of the prob-
ability of selection at each stage,

Since the strata are roughly equal in population
size and a nearly equal number of sample children
were examined in each of the sample PSU's, the sam-
ple design is essentially self-weighting with respect to
the target population; that is, each child 6-11 years
old had about the same probability of being drawn into
the sample,

The adjustment upward for nonresponse is intended
to minimize the impact of nonresponse on final esti-
mates by imputing tononrespondents 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
which 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 exactly with independent controls prepared by
the Bureau of the Census for the noninstitutional popu-
lation of the United States as of August 1, 1964 (approxi-
mate midsurvey point), by color and sex for each single
year of age 6 through 11. The weight of every respond-
ing sample child in each of the 24 age, race, and sex
classes is adjusted upward or downward so that the
weighted total within the class equals the independent
population control.

A more detailed description of the sampling plan
and estimation procedures is included in Vital and
Health Statistics, Series 1, Number 5, 1967: 'Plan,
Operation, and Response Results of a Program of
Children's Examinations," and in Vital and Health
Statistics, Series 11, Number 1, 1964: "Cycle I of the
Health Examination Survey, Sample Response,'" where,
in the latter, the techniques used in Cyclel are similar
to those in Cycle II,
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Replication and Training for the Measurement

Process

The only good replication data available for the
standing height measurement from Cycle II come from
the Chicago stand. In this particular replication study
100 of the original 283 children examined were brought
back for reexamination, Fifty of these children were
originally examined by Caravan I and were reexamined
by Caravan I1:* the other 50 were originally examined by
Caravan II and reexamined by Caravan I, As a result
of this planmning, all replicature comparisons are be-
tween observers who were unaware of the original
measurements.

The replicate sample was chosen in terms of con-
venience of transportation to and from the examination
center rather than in a strictly random manner. The
technicians were specially instructed to use the same
procedures as they did in the original exarninations,

All body measurements were replicated except for
weight. Weight was not replicated because of the 2-
week interval between the dates of the original exami-
nation and the replicate examination and because of high
day-to-day variability of weight,

These data suggest that after accounting for growth
there is not more than a 3-millimeter average inter-
observer difference for the standing height measure-
ment,

This result is consistent with results of another
Health Examination Survey that used similar pro-
cedures, The data in this other survey (Cycle III)
suggest that the inter- and intra-examiner differences
found on replication of height measurements of the
same subjects had median absolute differences of only
3 or 4 millimeters,

Training and retraining in body measurement
techniques were accomplished in several ways, The
initial training was given by Dr. Francis E, Johnston,
Professor of Anthropology at Temple University, in
the pretests conducted in Washington, D.C., and Wil-
mington, Delaware, prior to the beginning of Cycle Il
Two formal retraining sessions were held with Dr.
Johnston at Philadelphia in November 1963 and at Wash-
ington in January 1964. Besides these sessions with
Dr. Johnston, there were practice sessions once a
month among the technicians supervised by the super-
visory staff physician during the dry runs conducted
the day before each stand.

Further reduction of interobserver variability was
achieved by using the small number of observers who

NOTE: The list of references follows the text.



could be well trained, The same four technicians were
used throughout the entire survey of 2% years and
7,119 sample children,

' Parameter and Variance Estimation

As each of the 7,119 sample children has an as-
signed statistical weight, all estimates of population
parameters presented in HES publications are com-
puted taking this weight into consideration. Thus, the
estimate of a population mean “u” is computed as
follows: X=Z WX /}:W ;. where X; is the observation
or measrurement taken on the ;™ person and W; is
the weight assigned to that person,

The Health Examination Survey has an extremely
complex sampling plan, and obviously the estimation
procedure is, by the very nature of the sample, com-
plex as well. A method is required for estimating the
reliability of findings which "reflects both the losses
from clustering sample cases at two stages and the
gains from stratification, ratio estimation, and post-
stratification."®

The method for estimating variances in the Health
Examination Survey is the half-sample replication
technique. The method was developed at the U.S. Bureau
of the Census prior to 1957 and has at times been given
limited use in the estimation of the reliability of re-
sults from the Current Population Survey. This half-
sample replication technique is particularly well suited
to the Health Examination Survey because the sample,
although complex in design, is relatively small (7,119
cases) and is based on but 40 strata, This feature per-
mitted the development of a variance estimation com-
puter program which produces tables containing desired
estimates of aggregates, means, or distributions to-
gether with a table identical in format -but with the
estimated variances instead of the estimated statistics.
The computations required by the method are simple,
and the internal storage requirements are well within
the limitation of the IBM 360-50 computer system
utilized at the National Center for Health Statistics
(NCHS).

Variance estimates computed for this report were
based on 20 balanced half-sample replications, A half
sample was formed by choosing one sample PSU from
each of 20 pairs of sample PSU's, The composition of
the 20 half samples was determined by an orthogonal
plan, To compute the variance of any statistic, this
statistic is computed for each of the 20 half samples.
Using the mean as an example, this is denoted.’_flm
Then the weighted mean of the entire, undivided sample
(X is computed. The variance of the mean is the
mean square deviation of each of the 20 half-sample

eans %bout the overall mean, Symbolically, Var(X)=
2 — and the standard error of the mean is simply

NOTE: The list of references follows the text.

the square root of this, In a similar manner, the stand-
ard error of any statistic may be computed,

A detailed description of this replication process
is contained in Vital and Health Statistics, Series 2,
Number 14, "Replication: An Approach to the Analysis
of Data from Complex Surveys," April 1966, by Philip
J. McCarthy, Ph.D,

Standards of Reliability and Precisien

All means, variances, and percentages appearing in
this report had to meet certain standards before they
could be considered precise, reliable, and suitable for

‘publication.

For reporting means, two basic criteria wereused,
The first criterion was that a sample size of at least
five was required. If this was not the case (e.g., there
are only three 10-year-old Negro males coming from
families with income between $500-$1,000), asterisks (*)
are used instead of means and standard errors of means
in the tables. If, on the other hand, the first criterion of
sample size five was satisfied, then the second criterion
must have been demonstrated as well. If the coefficient
of variation, that is, the standard error of the mean
divided by the mean (s, X), was greater than 25 per-
cent, the variation with respect to the mean was con-
sidered too large and the estimate was neither precise
nor reliable enough to meet the standards; the asterisks
(™ in the tables denote failure to meet the second
criterion.

Where percentages are reported there is only ome
criterion used and that is that the number of people
from which the percentage is calculated was at least
10, An asterisk again points out where this was not the
case.

All the procedures described in the discussion to
follow utilized certain rules which should be mentioned
here, When a mean (or percentage) was considered un-
reliable, the cell containing the unreliable mean was
pooled with an adjacent cell. The mean used inm the
analysis was thus a weighted mean computed by multi-
plying each of the means by its weighted sample size and
dividing by the sum of the weighted sample sizes. Pool-
ing was carried out until all the means reported met
the specified criterion for inclusion.

Hypothesis Testing

Several methods of hypothesis testing have been
used in the report:

z-test.—If one independent sample is drawn from
each of two univariate normal distributions with means
& and My & method is sought to test the hypothesis that
their means areequal, i, Con = e . The mull hypothesis
IsHj:u,=u 2w11:h the alternative H py# g Ordinarily,
to test a hypothesis concerning means from two in-
dependent samples, a t~test is done which makes the
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assumption that ¢°= o>, In the data at HES, since the

sample sizes are generally large, ifitis found thatSi*S ,
tl;en fzor all practical purposes it may be assumed that

4 1* v (52 refers to the variance computed from

a sample, whereas o¢? refers to the true variance in

a population.) Indeed, it will henceforth be assumed

that sf= af,s:= o> and that each may be treated as
constants. In this sense, DF=wand t=z.

The standard normal test can now be performed to
determine whether or not to reject the null hypothesis,
Since a difference between two means is being examined,
a measure for the standard error of this difference is
needed, Using the replicate half-sample method,
\/V(}'Zl)is obtained from the first sample and \/V(}?zs
from the second sample, Now, if sample 1 and sample
2 are assumed independent then, since the covariance
between X, and X, is zero, V()—fl—fz)=V(5fl)+V(J_(2).

- Thus the logic behind the test statistic:

2= XX VV(R)+V(X).

If one is willing to accept the above assumptions
as well as the one of normally distributed estimators,
the z-—statistic can then be used to test the difference
between two means,

Test for consistency of a velationship,—The non-
parametric procedure known as the Sign Test, as its
name implies, is concerned with the directions of dif-
ferences rather than the magnitude of these differences.
Consistency of direction of change is the important
factor to be tested., Although it is not an extremely
powerful procedure, use in the analysis of these data
merely as a quick indicator of consistency of a partic-
ular relationship makes it quite useful, Inapplicationto
HES data, independence of eachof the 12 age-sex groups
is assumed. For each of these 12 groups two statistics
are selected (e.g., for each age-sex category the
analysis may compare the mean height of children from
families earning less than $500 with that from families
earning $15,000 or more; or the percentage falling
below some designated cutoff height may be consid-
ered for those families earning less than $3,000 com-
pared with those earning $3,000 or more; or the normal
deviate of slope for the relationship betweenincome and
height may be compared with thenormal deviate of slope
for the relationship between education of parent and
height), In all cases, within each age-sex break the
direction of the difference is recorded (i.e., the weight
of 6~-year-old males from families earning $15,000 may
exceed the weight of those from families earning less
than $500, but for 8-year-old males the opposite may
be the case). The number of positive or negative dif-
ferences is recorded, and this is compared with a
critical value determined by the binomial distribution.

The null hypothesis tested by the sign test is that
P(X,>X,)=P(X,>X,)="s Where X, is the parameter
under the first condition and X_ ig the parameter

under the second condition, Thus, X, and g Aare
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scores under various conditions for a particular age-
sex category, where and Xe are statistics esti-
mating the parameters. :

Obviously, six pluses and six minuses out of the
12 groups would dictate that the null hypothesis cannot
be rejected and this lack of consistency indicates that
there is mno difference in the two conditions. On the
other hand, if it is found that of 12 groups the statistic
of one of the two conditions is greater than that from
the other 11 times, the binomial distribution indicates
that this could happen less than 1 percent of the time
if the null hypothesis were true, and thus the null hy-
pothesis is rejected which indicates that one of thé
conditions yields higher means (or what-have-you) than
does the other.

As an example, consider the meanheightsrecorded
for each age-sex category. A comparison is to be
made between the extreme education categories (i.e.,
less than 5 years versus 17 years or more (table I),

A

Table I. Mean heightin centimeters of ex~
treme education groups, by age and sex:
United States, 1963-65

I IT
Age less 17
:23 than years I-1T
5 years or more

Boys Mean height
6 years-- 115.7 119.5 -
7 years-- 121.5 123,6 -
8 years-- 128.3 130,7 -
9 years-- 133.1 136.1 -
10 years- 137.0 142,0 -
11 years- 142,1 145,3 =

Girls

6 years=-- 115,7 118.6 -
7 years-- 121.,1 125.8 -
8 vears--~ 126,1 131.3 -
9 years -~ 130.7 137.7 -
10 years- 136.3 142,5 -
11 vears- 143,2 148.6 -

This clearly leads to rejection of the null hypothesis
that P(XA>XB)=P(XB>XA)=1/2. The higher education
group's means are greater than the  corresponding
means of the lower education group in all 12 cases.

Test for Trend,—There have been several pro-
cedures proposed in the literature for handling the
analysis of trend. The one chosen for the analysis of



data in this report is the nonparametric procedure
known as Daniel's Test for Trend® which is, in effect,
Spearman's Correlation Test. 4 Spearman's Correla-
tion Test measures the degree of correlation between
two numerical variables. In our trend analysis, the
first variable is the socioeconomic one under consid-
eration. ' ‘

In the amalyses of the present report, all children
within a particular age-sex category are distributed
by the appropriate socioeconomic categories., The
statistic of interest (be it mean or percentage) is cal-
culated for each socioeconomic category, and the
statistic is listed next to the appropriate socioeconomic
category (from which it was computed). Obviously, an
increasing trend or, put another way, a monotonically
Increasing relationship between a socioeconomic vari-
able and the variable under consideration could be
demonstrated if, as the socioeconomic variable in-
creased in magnitude, the statistic representing the
variable under consideration increased as well,

To be more specific, within each age-sex category
the mean height (or weight) was computed for each
income (or education) category. A rank of "1" is as-
signed to the lowest Income category 'less than
$500,"" "2" to the mext highest ($500-51,000), and so
on until a rank of "10" is assigned to the highest in-
come category "more than $15,000." This is called the
theoretical rank. Then, if it is hypothesized that as in-
come increases 30 does height, it would be expected that

ZRecall here that if the sample size were less than 5 or if the
coefficient of variation sy were greater than .2500, this first group.
would be a pooled one which did meet the criteria (e.g.<$1,000).

NOTE: The list of references follows the text.

assigning ranks to the means at each level of income
would, similarly, show a rank of 1 (indicating the
smallest mean) corresponding to the lowest income
category and upward until finally the largest mean is
observed for the largest income category and is as-
signed a rank of 10. At each level of income the value
d; (difference between the theoretical rank under the
null hypothesis and the rank of the mean observed for
that income category) is determined, Each d, is
squared and the sum of these squared differences

fd,z is calculated, Spearman’s Rank Correlation
(lféefﬁcient z, isthen computed by the following form-
. _ 6Zd|2
ula: =1 ﬁ,
of the socioeconomic variable under consideration.,

Tables are available of the probability distri-
bution of various values for z, for different levels
of N. Use of .such tables enables tests of the null
hypothesis z,=0 against the alternative r,+0. Ob-
viously as N increases, smaller values for r, would
be considered significant where they might not have
been for smaller values of N. Example: Consider the
mean heights corresponding to the various income levels
for 6-year-old boys (table II),

Note thatzdf=22. Using Spearman’s formula for com-~
puting the correlation Coefﬂcient,r.-l-&(%)-.sml Tables
indicate that for =9 the 99-percent criticalvalue is
0.783 and the 9S-percent critical value is 0.600. Thus
a correlation coefficient of 0.8167 indicates that a
positive trend does exist—and does 8o with 99-percent
confidence.

Weighted least squares asa test for trend, —1f there
indeed exists a positive relationship between income

where N=number of categories

Table II. Worksheet for Spearman's Test on mean heights of 6-year-old boys, by family
income group: United States, 1963-65

Theoretical Mean 11 I-1I 2

Income rank height rank d; d

Less than $1,000=—==memmm 1 "115.2 1 0 0
$1,000-81,999 cmmvmmccacan 2 117.0 3 -1 1
$2,000-82,999 cmcmmmucnaa" 3 117.4 4 -1 1
$3,000~83,999 wm e —————— 4 118.5 5 -1 1
$4,000-84,999 cocmmmccmaasn 5 116.8 2 3 9
55,000~56,999 wmcvemcmucnn 6 119.5 7 -1 1
$7,000-89,999 carcmmcamcaa 7 120,1 9 -2 4
» $10,000+814,999 cccmcanca- 8 118,7 6 2 4
$15,000 or more~=m—wemcea= 9 119.6 8 1 1
I 0 22

IThis is a pooled mean, made up of 23 persons, which meets the criteria for preci-

sion and reliability. 1In this case,

gories was called for.

as is seen in table 1, the mean for the category
"less than $500" alone did not meet the criteria and so pooling the first two

cate-
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(or education) and height (or weight), then a useful test
for this relationship would be to fit a regression line
to the data to determine the slope andthen to determine
whether or not this slope is significantly greater than
zero, That is, aregressionlineoftheform Y=a+8X+¢,
is to be fit to the data where, in this case Y=height
(or weight), X = income (or education),a=""Y-intercept,"
i.e., value of height (or weight) if income (or education)
equaled zero, B= slope of Y on X, ie., the rate of
change in height (or weight) per unit change in income
(or education), and finally, = unexplained error.

The data available from the Health Examination

Survey present certain very basic problems which dis-
courage the use of classical regression procedures.
Among these problems are violation of the assump-
tions of independence of the original observations, vio-

lation of homoscedasticity, i.e,, equal variances of the
dependent variable within each category of the inde-
pendent variable, perhaps violation of the normality
assimption, etc., Dr. Paul Levy of the Office of Statis-
tical Methods of NCHS has worked out a "modified
regression model which makes no assumptions about
the original observations and which makes no stronger
assumptions about the sample estimates than are made
in testing whether two means are equal when the esti-
mated means and their standard errors are obtained
from complex surveys.,' =
The proposed model is as follows:
1. Let ¥, be the estimated mean and s; be its
estimated standard error for the # group.
2. Let X, be the midpoint of the independent vari-
able for the group.

3aFrom an unpublished memorandum by Dr. Levy.

3. Assume Sy, is based on a large enough number
of observations thdt it can be assumed it is, in
fact, equal to e¢; and thus has no sampling’
error.

4, Further assume that

yi

E(5p=a+BX,

V(y,)=5§‘ for i=1,2,..,,K, where K
is the number of groups.

5. *Finally, it is assumed that the §’s are morm-
ally distributed and they are statistically inde-
pendent of each other,

The weighting procedure proposed weights all observa-
tions by the reciprocal of thevariance. That is, W,= /Syi
and the mean X = ZWX]/Z and the mean Y-ZWY/ZW

The slope is computed in a manner similar to the

classical least squares regression, by the following
formula: — =
oo ZH(X-X) Y,

T Iw(x-X)?
Computationally, this is easily computed by

Zw X, 7 -Ew)(X) ()
Zle( (EW,)X2
The variance of the slope 1s

b=

2_ Zw (X, -X)?
" Ewx - X )]2
Now, since W=7, this formula can be
simplified to
, w(x~%)° _ 1

o 2w, -X)7P  IwX-X)?

and computationally

1
57y 2w X2 -(Ew) X’

Table III. Worksheet for weighted least squares regression of mean heights of 6-year-
old boys, by education of parent: United States, 1963-65
Midpoint .
Education of of Mean Standard 2 2
parent education height error of SJ", W, =S,
group mean
0~4,99 years-=memem=ua= 2,5 115,7 2,68 7.1824 0,1393
5-7.99 years--~=----- 6.5 117,2 .92 . 8464 1.1815
8 years--=-ce-nn ——— 8.0 117.8 .86 .73%6 1.3521
9-11.99 years~m-==-- 10.5 117.7 .50 .2500 4,4000
12 years-e=-cececw--- 12.0 119.1 .33 .1089 9.1828
13-15.99 years=-m~=-- 14,5 120.4 .71 .5041 1,9838
16 years-==eccecuaaman 16.0 118,9 .68 4624 2,1627
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An approximate normal deviate test can now be per-
formed by z= "/Sb . This would test the hypothesis that
B8=0 or, alternatively, compute confidence intervals
for 8.

As an’ example, suppose for every education level
the mean height of 6-year-old boys is recorded as
shown in table III, Applying this described method tothe
data shown, we have:

Zw,X¥,=27859.7 X=11.7191
" Zw,=20.0022 7=118.7036
Iw, X, =234.4068 b=.28
Iw,7,=2374.3325  5,=.0897
Iw, X,2=2871.3919 z=75:3.12

Thus, since the z-—value is quite large, a positive as-
sociation is demonstrated between height and education.

Test for best possible dichotomy.—The problem
suggesting this analysis was an attempt to isolate a
"hest" dichotomy of family income level, Inother words,
it was found that as family income level increased

(within any age-sex category), the percentage of chil-
dren within a family income level falling below the
lowest 10th percentile value for that age-sex category
decreased, Four dichotomies were used: $2,000, $3,000,
$4.000, and $5,000, That is, for any age-sex category
the percentage falling below the lowest 10th percentile
was computed for eight income categories: less than
$2,000, $2,000 or more; less than $3,000, $3,000 or
more; less than $4,000, $4,000 or more; and finally,
less than $5,000, $5,000 or more. This was done for
each of the 12 age-sex categories for both height and
weight, and the ratio of the percent falling under the
cutoff point for those earning less than the dichotomy
was divided by the corresponding percentage for those
earning more than that family income level. The re-
sults for the height analysis are shown in table IV,
Each row of table IV gives the scores of one age-sex
group under the four possible dichotomies, Since the
four possible dichotomies are not independent, con-
ventional statistical analyses must give way to a more
general examination of the data.

Table IV. Resulting ratios by age and sex for each of the four dichotomies under con-
sideration: United States, 1963-65
Possible dichotomy
Age and sex
$2,000 $3,000 $4,000 $5,000
Mean ratio-====--- - 2,00 1.95 2,09 2,03
Boys
6 years-wssssmecccccecenna 3.16 2,29 1.88 2,55
7 yearse=e-secmmcnncccan~- 2.53 3.03 2,40 2,01
8 yearg-=meemmcrcacennnn~ 1,42 2.32 2,37 2,33
9 years--m==meen=- ——————— 2,24 2,14 2,97 2.26
10 years-=--=-=~ e ————— 2,28 2,28 2,70 2,29
11 yearse-=-=eemsccmmccamce- 1,18 1.00 1.41 1.61
Girls
6 years-em=mmmmmm—c——-- - 1.90 2,36 2,19 2,22
7 years---me-emcemcmocae- 1.53 1,07 1.75 1.40
8 years-~-emcecccmmicanaa 2,37 1.85 2,19 2,18
9 years-=-=- e et 1.80 1.58 1.79 1.81
10 years-===-wccccmnmmun- 1.75 1.85 2,05 2,15
11 years-===== e —————— 1,86 1.66 1.42 1.61




Table V. Ranks of resulting ratios within each age and sex: United States, 1963-65
Rank
Age and sex
$2,000 $3,000 $4,000 $5,000
Mean ratio---=---- - 29 2 33 3%
Boys
6 yearsee-=em=—rmemcscmco-ce= 4 2 1 3
7 Vears--e=emmcmmmec—cac———.o 3 4 9 L
8 years--=-==- ———————m—— 1 2 4 3
9 yearg~=-me=mmccmcnmcan- 2 1 4 3
10 years-e-emeomecmccaan- 1 9 4 3
11 yearg=--mc=mmmcecaaaa- 2 1 3 4
Girls
6 years-e-~== m——eccmemn o 1 4 2 3
7 years=--=ee—meeccmcemne- 3 1 4 5
8 yearserm=emsmecmmmemcea- 4 1 3 9
9 years-m-eemccmemccnan—— 3 1 9 4
10 years=--mcmmemccemanan 1 2 3 4
11 years------- R 4 3 1 9

A preliminary analysis involved obtaining the mean
ratio at each possible dichotomy. As illustratedintable
IV the mean ratios for the four dichotomies are ex-
tremely close, and this would leadto the conclusion that
each of the possible breaks gives a similar differentia-
tion. Another tack is to rank the data within each row—
the Iowest ratio receiving a rank of 1 and the largest a
rank of 4. This was done for each of the 12 age-sex
categories (table V), If no single dichotomy was better
than any of the others, one would expect that summa-
rizing the ranks over all age-sex groups within each of
the dichotomies would yield similar sums, Alternatively,
if one were constantly better than the others, the sum
of the ranks would be relatively high since ranks of 4
should have prevailed within that column. As the above
analysis illustrates, theranks arefairly well distributed
and it was felt that the differences among the sums
were not large enough to dictate that any one of the

dichotomies was better or worse than any of the
others.

A standard nomparametric procedure such as
Freedman's chi-square was not used in this problem
because the various dichotomies are not independent.
Thus, an alternative procedure was sought which made
no assumption of independence. The W, Statistic de-
scribed in "Some Aspects of the Statistical Analyses of
the "Mixed Model'"" by Gary G. Koch and Pranab Kumar
Sen which appeared in Biometrics, March 1968, ismost
appropriate here and is based on the ranks descr1bed
above,

Testing the differences between the various income
dichotomies, for heights, W =261 with .3 degrees of
freedom, and for weights, W 128 with 3 degrees of
freedom. Since W, is dlstrlbuted as x2, alldichot-
omies appear to be performing an equal job of dif-
ferentiation.

-
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APPENDIX 1l

DEMOGRAPHIC VARIARL

Definitions of Demographic Coding Terms From
HES Procedures Manual

Age,—Age was computed using the date of birth
stated at the interview, This was confirmed by com-
paring it with the date of birth as given on the child's
birth certificate, The age recorded for each child was
the age at his last birthday on the date of examination.

NOTE: The age criterion for inclusion in the sam-
ple was defined in terms of age onthe day of interview,
Since the examination usually took place 2 to 4 weeks
after the interview some of those whowere 11 years old
at the time of interviewbecame 12 yearsold by the time
of the examination. There were 72 such cases, In the
adjustment and weighting procedures these 72 were in-
cluded in the 11l-year-old group.

Race,—The race classification recorded by obser-
vation was confirmed by comparison with the race
classification on the child's birth certificate, Race was
recorded as 'white,’ "Negro, " or "other." "Othex"
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 per-
sons of mixed Negro and other parentage were recorded
as ""Negro."

Pareni,—A parent was the natural parent or, inthe
case of adoption, the legal parent of the child,

Guardian,—A guardian was the person responsible
for the care and supervision of the child. He (or she) did
not have to be the legal guardian to be considered the
guardian in this survey. A guardianship could exist only
when neither parent of the child resided in the sample
household,

Head of household,~—Only one personineachhouse-
hold 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 some cases the head wasthe parent of the chief
earner, or the only adult member of the household.

Household member,—A household member was a
person whose usual place of residence was inthe imter-
viewed household, Persons who lived away from their
usual place of residence for the purpose of attending
school were not considered "household members' at
their usual place of residence except during summer
vacation periods,

Marital status of pavent ov guardian,—The marital
status classification consisted of five major categories:
"married," "widowed," "divorced," 'separated,” and
"never married.” Persons with common-lawmarriages
were considered married, "Separated'' was defined as
referring only to married persons who had a legal
separation or a de facto separation for reasons such
as marital discord, Thus, absence of spouse solely
because of military service, employment in another
location, or similar reasons was not basis for clas-
sification as "separated."”

Usual activity of parent or guardian.—This item
was defined as that activity ("'working," ‘'keeping house,"
or "doing something else'") in whichthe personhad been
engaged for most of the time between the date of inter-
view and the same date 3 months earlier. "Working"
included paid work as an employee for someone else
for wages, salary, commission, or pay in kind (meals,
living quarters, or supplies provided in'place of cash
wages), Also included was work in the person's own
business, professional practice, or farm, and work with-
out pay in a business or farm run by a relative. Work
performed around a person's own houseor volunteer
unpaid work for a church or charity was not included in
the "working' category.

Family income,—The income recorded was the total
income during the past 12 months received by the head
of the household and all other household members re-
lated to the head by blood, marriage, or adoption. This
income was the gross cash income (excluding pay in
kind, e.g., meals, living quarters, or supplies provided
in place of cash wages) except in the case of a family
with its own farm or business, in which case net
income was recorded. Also included in the family in-
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come figure were allotments and other money re-
ceived by the family from a member of the Armed
Forces whether he was living at home or not,

Education of parent ov guavdian,—This item was
recorded as the highest grade that had been completed
in school, The only grades counted were those which
had been completed in a regular school where persons
were given formal education in graded or private
schools, either day or night schools, with either full-
time or part-time attendance, A "regular'' school is
one which advances a person toward an elementary or
high school diploma, or a college, university, or pro-
fessional school degree, Education in vocational, trade,
or business schools outside the regular school system
was not counted in determining the highest grade of
school completed,

Grade in school (eligible child).—The grade that
the child was attending at the time of interview was
taken, The grade of those children on summer vacation
was congidered to be the grade that they would enter
when school resumed,

Geographic region,-—For purposes of stratification
the United States was divided into four broad geographic
regions of approximately equal population. These re-
gions, which correspond closely to those used by the
Bureau of the Census, are as follows:

Region States Included

Northeast -~~~---- Maine, New Hampshire, Vermont,
Massachusetts, Connecticut, Rhode
Island, New York, New Jersey, and
Pennsylvania

South ==wem=mmm=m Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
Kentucky, Tennessee, North
Carolina, South Carolina, Georgia,
Florida, Alabama, Mississippi,
Louisiana, and Arkansas

Midwest -------- Ohio, Illinois, Indiana, Michigan,
Wisconsin, Minnesota, lowa, and
Missouri

West ~-----==--- Washington, Oregon, California,
Nevada, New Mexico, Arizona,
Texas, Oklahoma, Kansas,
Nebraska, North Dakota, South
Dakota, ldaho, Utah, Colorado,
Montana, Wyoming, Alaska, and
Hawaii
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Population density,—Four population density
groups were used to divide the U,S, population into
four approximately equal parts., These groups werede-
fined differently for the four geographic regions, in an
attempt to obtain a division of each region into the fol-
lowing four classes (1) the largest metropolitan areas;
(2) standard metropolitan statistical areas (SMSA's) of
specified size; (3) other SMSA's or specified highly
urban areas; and (4) all other urban and rural areas.

Region Class Composition
Northeast---~---- 1. New York City's two SMSA's and
the Philadelphia SMSA
Other SMSA's over 1,000,000 pop-
ulation
Remaining SMSA's
All other urban and rural areas
South----=--~--- 1. SMSA's over 700,000 population

2. All other SMSA's
Specified highly urban areas
All other urban and rural areas
Midwest-----~--- 1. Chicago and Detroit SMSA's
2, Other larger SMSA's, most of
them over 500,000 population
3. Remaining SMSA's
4, All other urban and rural areas
West-----m-nmn- 1, The two Los Angeles SMSA's and
the San Francisco and Seattle
: SMSA's
2, All other SMSA's over 550,000
population
3. Remaining SMSA's
4, All other urban and rural areas

2

B

oo
o

Urban-vural.—~The classification of urban-rural
areas was the same asthatused inthe 1960 census, Ac-
cording to the 1960 definition, those areas considered
urban were (a) places of 2,500 inhabitants or more in-
corporated as cities, boroughs, villages, and towns
(except towns in New England, New York, and Wiscon-
sin); (b) the densely settled urban fringe, whether in-
corporated or unincorporated, of urbanized areas; (c)
towns in New England and townships in New Jersey and
Pennsylvania which contained no incorporated munic-
ipalities as subdivisions and had either 2,500 inhabit-
ants or more, Or a population of 2,500 to 25,000 and a
density of 1,500 persons or more per square mile; (d)
counties in States other than the New England States,
New Jersey, and Pennsylvania that had no incorporated
municipalities within their boundaries and had a density
of 1,500 persons or more per square mile; and (e)



unincorporated places of 2,500 inhabitants or more which
were not included in any urban fringe. The remaining
population was classified as rural.

Place description,—The SMSA population was clas-
sified as living "in central city" or "mot in central
city" of a standard metropolitan statistical area (SMSA).
The remaining population was classified as "not in
SMSA,"

The definitions and titles of SMSA's are established
by the U.S, Bureau of the Budget with the advice of the
Federal Committee on standard metropolitan statistical
areas,

The definition of an individual standard metro-
politan statistical area involved two considerations:
First, these must be a city or cities of specified pop-
ulation which constitute the central city and which
identify the county in which it was locatedas the central
county; and, second, these must be economic and social
relationships with contiguous counties which were
metropolitan in character so that the periphery of the
specific metropolitan area could be determined.

Persons '"in central city" of an SMSA were there-
fore defined as those whose residency was in the city
or cities of the standard metropolitan statistical area
title, Persons who resided in an SMSA but not in the
city given in the SMSA title were considered "not in
central city,"

The remaining population was allocated into urban
(not SMSA), rural-farm, and rural-nonfarm groups.
The farm population included all persons living inrural
territory on places of 10 acres or more from which
sales of farm products had amounted to $50 or more
during the preceding 12 months or on places of less
than 10 acres from which sales of farm products had

amounted to $250 or more during the preceding 12
months. Other persons living in rural territory were
classified as nonfarm, Persons were also classified
as nonfarm if their household paid rent for the house
but their rent did not include any landused for farming,

The location number and the 1960 population of the
SMSA central cities in the HES sample are shown in the
table below,

. Location 1960

City number | population
Portland, Me-m==-ccemmae 01 72,566
Boston, Mass~~c-mmeecmu= 05 697,197
Denver, Colo=====cercam=a 06 493,887
Philadelphia, Pa--ce==e= 07 2,002,512
Charleston, S.CE_E ------ 0(9) 65,925
Los Angeles, Calif----=- 1 }
Los Angeles, Calif-==w-- 12 2,479,015
Atlanta, Ga=====~- m—————— 13 487,455
San Francisco, Calif--=-=- 14 740,316
Baltimore, Mde=mreom————- Z]L-; 934,024
New York, N.Y---=-crc-eee
New York, N.Y=mmmememmem= 19} 7,781,984
Minneapolis, Minn=--=-=-- 20 482,872
Grand Rapids, Miche=me~=- 21 177,313
Chicago, Ill--=-sweccma= 23 3,550,404
Des Moines, Iowa=---===== 24 208,982
Wichita, Kans=—=—==ce=w=- 26 381,626
Brownsville, Tex=======- 28 48,040
Houston, Texm=s=cmmame=- 29 938,219
Birmingham, Ala=-====-==- 30 340,887
Detroit, Mich-—-—-=rmema- 31 1,670,144
Cleveland, Ohio====w==-- 33 876,050
Allentown, Pa~-e===c-e-= 35 108,347
Newark, N, Je=-mm=emceea- 37 405,220
Jersey City, N Jem=eeee= 38 276,101
Columbia, S.C--=mmmmwe-= 40 97,433

000
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APPENDIX il
HOUSEHOLD INTERVIEW QUESTIONNAIRE

CONFIDENTIAL - The National Health Sutvey is authorized by Public Law 632 of the 84th Congress (70 Stat.
489; 42 U.S.C. 305). All information which would permit_identification of the individual will be held strictly BUDGET BUREAU NQ. §8-R620-54 5
confidentjal, will be used anly by persons engaged in and for the purposes of the survey and will not be dis- | APPROVAL EXPIRES JULY 31, 1965
closed or released to others for any other purposes (22 FR 1687).

FORM NHS-HES-2 U.S. DEPARTMENT OF COMMERCE 1. Questionnaire
(11=13-63) BUREAU OF THE CENSUS
ACTING AS COLLECTING AGENT FOR THE
U.S. PUBLIC HEALTH SERVICE

of
NATIONAL HEALTH SURVEY .
Questionnaires
2. (a) Address or description of location (include city, zone, and State) 3. ldentification |4, PS| 5. Segment 6. Se:igl
code number number number

if this questionnaire is for an **EXTRA" unitina B or
NTA Segment, enter: .

Sertal No, of If in NTA Segmeat, also

Sample Unit listed on property

Z. {b) Mailing addsess if not shown in 2(a) OR [_] Safae as shown in 2(a) E original_ Jrem No. by enter for FIRST unit

Segment List

Sheet No. Line No.

2. (c) Name of special dwelling place Code 7. Type of living quarters (Check ons box)

T
1
H [] Housing unit {T] Other unit

ALL segments (ask if Item 2(a) address identifies a SINGLE-UNIT structure),

f if e ” is ms
Ask items 8 and 9 only if *Rural” box is marked 10. Are there any occupied or vacont living quarters BESIDES YOUR OWN--

L

* 0,
71 ] Ruaal 2] All ocher(skip to ftam 10) ««in the basement? .... [ JYes~=S____ [L__ ["|No
8. Do you own or rent this place? ==on this floor? ....... [] Yes--S L [T1Neo
1 Own 2 Rent 3 Rent free --on any other floor
(A%l o(a)) (Agkjwb» mgs(.)) of this building? .... [[JYes--S___ L [T|No
9. {(a) If Own or Rent free, ask - Doas this ploce have 10 (Fill Tabla X for each quarters NOT lated)
or more acres? ALL segments (a'sk if Item 2(a) identifics entire floor or unnumbered part of
(b) If Rent, ask - Does the place you rent have 10 floor in & MULTI-UNIT structuce).

of more acres 11. Ars there any accupied or vacont living querters BESIDES YOUR OWN --

17 ] Yes 2[JNo If Item 2(a) identifies entire floor
=~on this floor? ] Yes--5 L CINe
If Item 2(a) identifies part of the floor,
specify part {Fill Table X for each quacters NOT listed.}

{c) During the past 12
months did sales of

{d) During the past 12

months did sales of --in the -~ of this floor?

crops, livesteck, and
other farm preducts
from the place amount
to $50 or more?

crope, livestock, and
other farm products
from the place amount
to $250 or more?

TA and NTA segments (ask at all units EXCEPT APARTMENT HOUSES).

12. Is there any other building on this proparty for paople 10 live in - either occupied
or vacant? i

[ Yes--S, L [TINo

1[]Yes 2[JNo 1] Yes 2["JNo (FIll Table X for ench quarters NOT listed.)
Telephone No.
13. What is the telephone number here?
OR [__]No telephone

(INTERVIEWER): 1f eligible child in household enter child's name, 14, Whot would be the best time of day for the

segment, serirl, and column number on Medical representative to come?....... T
History Form.

(READ TO RESPONDENT) Medical histories [eft fore- Person with wham fotm left--
In addition te the information you have already given me, 1 would like - T
to leave this form to be filled out about-- . The form is self-explana- Column Nofx). Column No. and relationship
tory. A reprasentative of the U.S, Public Health Service will come by
to pick up the form in o week or so. (Aszk Item 14)

15, RECORD OF CALLS AT HOUSEHOLD
Item 1 Com, 2 Com, 3 Com. 4 Com. 5 Com.
1 *h hald D.te
Entire Time
16. REASON FOR NON-INTERVIEW
TYPE A B < Z
[] Refusal (Deacribe In footnotes) [[] Vacant~-non-seasonal (1 Demolished Interview not obtained for
Reason: | [ No one at home - [} Vacant«- seasonal [] In sample by mistake
eason repeated f'“s (Go to {[_] Usual residence elsewhere |[—] Eliminated in sub-sample E:cl:;:se_- -
[] Temporasily abseat (" 17y  [[] Other rspocify [ Other (specity) :
[} Other (Specity)
17. TYPE A FOLLOW.UP PROCEDURE 18. Signature of interviewer 19. Code

If final call results in a Type A non-interview (except Refusals)take the following steps:
1. Contact neighbors (caretakers, erc.) until you find someone who knows the family.
2. Find out the number of people in the household, their names and approximate ages;

if names of all members not known, ascertain relationships. Record this informa-
tion in the regular spaces inside the questionnaire,
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1. (a) What is the name of the head of this household? (Enter name in first cotumn.)
(b) What are the names of all other persons who live here? (List ail persona who live hero.)
(<) | have listed (Read names) is there onyone -else staying here now such as friends, relatives,,
or roomers?......... e e P eeeraiaeees [ . [ Yes (List)
(d) Have | missed onyone who usually lives here but is now -- Temporarily in a hospital? [ ] Yes (Liat)

[C]No
[C]No

Last name @

, partner, roomer’s wife, otc.)

(Enter relationahip to head, for wife, di , 8

--Away on business?...... [_] Yes (List) [_]No |First name
--On a visit or vacation?... [ | Yes (Lisaty [_] No
(e) Do any of the people in this household have a home onywhere else?
|:| Yes (Apply houaehold membership rules, if not a household member delete) D No (Leave on questionnaire)
2 How are(is)- -related to the head of the household? Relationship
P . cand: ther-ini HEAD

ALL

3 Rage (Mark one box for each peraon)

] White
[ Other

[ Negro

{b) What is the month, day, and year of--’s birth?
{Check with Question 5(a) for consistency)

4. Sex (Mark one box for each person) l:] Male D Fe@aie
Age ] Under
5. (a) How old were you on your last birthday? - 1 year
For each child age 5—12 listed on the questionnaire, ask: Month Day Year

TO INTERVIEWER: Mark “*EC” box for each eligible child {(age 6~11) listed on the questionnaire. If no EC,
ask coverage questions on Page 1.
NOTE: Questions 614 must be asked only of parent(s) or guardian(s) of EC. If no parent or
guardian is at home, arrange to call back when they will be home.

T EC T Not

EC

FORM NHS-HES-2 (5-13-33)
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Ask only for EC (children 6—11 years of age) {1 No school
3 Name and location
nO: 6. Whot is the name and location of the school -- goes to?
U
iﬁ {a) What grade is--in? Grade
Please look at this card (Hand respondent HES-2(a) card and pencil). Statement No.
7. Do any of the questions on that card apply to any members of the family? Please mark **Yes’' or *‘No”*
4 for each question. ’ 1
= e >3 -
< ((:;o; ea;‘; Ye:e :jked’;::)wu this? NOTE: If **1’’ marked, enter name 2
ou ve Ci C. - 15¢ f . P . .
(b) When was this? of hospital or institution. ;
U.S.
8. Where were you born? lF:] "
(Check U.S. box or write in name of country) orelgn country
[} Right [] Left
9. Are you primarily right handed, primarily left handed, or both?
[ Both
8 10. What is the highest grade you attended in school? 1 None
w (Circlc higheat grade attended or mark ‘*None.’’) Elem....123 45678
2 (If attended, ask): l(-:h%h' --1234
Z| (o) Did you finish this grade (yean)? College 12345
= [] Yes 1 Neo
°<: 11. What were you doing most of the past 3 months — working, keeping house, or daing something else? [ Vosking  [] Keeping house|
=S [] Something else
O (If “Doing something else,” ask): e e e e
o
©| (a) What were you doing? (Enter reply verbatim and ask 11(B)). ......e.... RPN RN
- -
; (If “*Keeping house'" OR “'Doing something else,”” ask): 5
g (b} Did you work at a job or business at any time during the past 3 months?...... eveeen Gereeseeeinearenes vo 1T ves  no
L3 1
o (If *'Working®’ in 11 OR **Yes’* in 11(b}, ask):
§ (c) Did you work full-time or partetime?. . . ... ittt et e riaeennettiatarntosastarnaenrnrearaans 1 Full-time [ Pact-time
Hh2 Ace you now married, widowed, divorced, or separated? [ M.an:ied [ Divorced
< (If **Married,?’ ask): _[;]_\!xd_ov_v_ei _g_s_etfllftid_
(a) Have you{your husband) been married more than once? [ Yes T No
13. Besides (Read names of children entered in Question 1) have you and{or) your husband(wife) ever had Name
any other children?
[ Yes v 1
(If *“Yes,’’ ask): .
(a) What are their names? 2
(b) How old is--? .
(c) Where does he(she) live now? 3
. J14. Whi:'h of these income groups represents your total combined family income for the post 12 months, that is, Group
j your’s, your--'s, etc? (Show Income Flash Card HES-2(b).) Include income from all scurces, such as wages,
] salaries, rents from property, Social Security, or retirement benefits, help from relatives, etc,
(Go to Question 15 on Page 4)




Last name @

Last name @

Last name @

Last name @

Last name ( : )

First name First name First name First name First name
Relationship Relationship Relationship Relationship Relationship
] White ] Negro [] Whize [C] Negro |[] White [J Negro {{] White 1 Negro |[] White [T Negro
[] Other ] Other [ Other [] Other [] Other
[} Male [C] Female |[_]Male [] Female [[] Male [ Female [[] Male [C] Female | [} Male [C] Female
Age ] Under Age [] Under Age [Under |[Age JUnder | Age ] Under
1 year 1 year 1 year 1 year 1 year
Month Day Year Month Day Year Month Day Year Month Day Year Month Day Year
EC Not EC Not EC Not EC Not EC Not
a O Nos O [ Not [ 04 Not [ O Ner [ O Nor
-r_—l No school ] No school [ No school ] No school [—] No school

Name and location

Name and location

‘Name and location

Name and location

Name and location

T U. s,

Grade l Grade Grade ' Grade Grade
- ——
u.s. u.s. Ju.s. u.s.

Foreign country

Foreign country

Foreign country

Foreign country

Foreign country

] Right C Left I Right [J Lefe ] Right [JLefe [ Right ] Lefe ] Right [ Lefe

[ Both [ Both ] Both [ Both []Both

] Noae [ None [1None [ None [] None
Elem...123 45678 Elem... 12345678 Elem...123 45678 Elem...1 2345678 |Elem...12345678
High...1 2 3 4 High... 123 4 High...12 3 4 High...1 23 4 High...12 3 4
College 1 2 3 4 S+ College 1 2 3 4 5+ College 1 2 3 4 5+ College 1 2 3 4 5+ College 1 2 3 4 5+
CIYes ™ INe I CIYes [INe | fYes "CI8% ~ " "1 0Yes TiNo T3 ¥es [Ne  ~ 7

[C] Working [ | Keeping house
[T Something else

[ Working [_] Keeping house
[ Something clse

'] Working [ ] Keeping house
[C3 Something else

[ Working [__]Keeping house|
[ Something else

[T] Working [1Keeping house|
[T] Something else

_____________ I e T R Ry SR PP J U
[ Yes [ No T Yes [ No [ Yes [ Ne [] Yes [ Ne [ Yes Cne
e ——— oo gy | .
[ Fulltime [ Par-time | [] Fullime [] Parctime |[] Full-time [ ] Parc-time |{] Full-time [ ] Part-time [ Ful-time [ ] Part-time
[_IMaried [ ] Divorced |[JMarried []Divorced |[]Married [ _] Divorced {[]Married [] Divorced | [ | Mamied [ ] Divorced
] Widowed [ Separated | (] Widowed [ ] Separated | [_] Widowed [} Separated |[ ] Widowed [ ] Separated| [ | Widowed [_] Separated
] Yes CINo ] Yes [ No ] Yes [INo ] Yes CiNe CdYes ~— [iNe ~—

Age Present whereabouts

Name Relationship Year(s) Name of Institution

Group Group Group Group Group
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INCOME FLASH CARDS

ForM NHS-HES-2b U.S. DEPARTMENT OF COMMERCE
(5-14-63) BUREAU OF THE CENSUS

ACTING AS COLLECTING AGENT FOR THE
U.5. PUBLIC HEALTH SERVICE

NATIONAL HEALTH SURVEY

Total combined family income during past 12 months

Group A. .
Group B. ..
Group C. ..
Group D.
Group E.
Group F. ..
Group G. .
Group H. ..
Group I. ..

Group J. ..

. Under $500 (Including loss)

$ 500-% 999
$ 1,000-8¢ 1,999

.$ 2,000-8 2,999
. $ 3,000 -¢ 3,999

$ 4,000- ¢ 4,999

.$ 5,000 - % 6,999

$ 7:000 - $ 97999
$10,000 - $14,999

$15,000 and over
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[ Yes
(If **Yes,” ask):
What language(s)?

INo

15. Is any language other than English spoken here in your home?

Language(s)

P

{Complete front page of questionnaire)

Comments

TABLE X - LIVING QUARTERS DETERMINATIONS AT LISTED ADDRESS

Are these USE OF CHARACTERISTICS CLASSIFICATION IF HU IN B SEGMENT, ASK
S:‘»;:;:::yslt}c-llM) Occupied All Quarters Not a In what
. rs for . . n wl
E more than one Location of unit |De :I:e :ccu- go fhe!e:'S:eciﬁy lcc.:- ts:tl’:" Fill were :he,::r (If before July 1960)
3 v | group of people? ‘?:n b i on) quarters have: unit Separate | (Specify location)
z2] = (Examples: @sé (Specity Direct A kitch: question= | quarters What th £
o 5|y N : focation) irect ace [A kitchen (adg | najre croated? aF wax the pame o
k: g es o Bascment, quarters live |cess from for cooking|oceu- and the household head
A1 8 |(FHl one 2nd floor, etc.) |and eat with |the outsidefequipment |panes interview |TEI959 051960, | oo e quarters o
@ |line for ’ any other or through [for exclu- [¢o this also. specity “*F** nee d "
S |eacn group of a common |sive vse? | ues- if firat half or April 1, 19602
© | group) people? hall? tion- ;";;)' i laat
Yes | No | Yes| No | Yes| No |27 HU gf,l:f’ “
1] ) (3a) (3b) (4) (52) | (5b) | (6a)](6b)] (7a) [(TB)| (8) ) | (9b (10 a1
1
2

FORM NHS-HES.2 {5-13.63)

*U.S. GOVERNMENT PRINTING OFFICE: 1977— 260-937:27

USCOMM-DC 15859 Pe3
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Series 1.

Series 2.

Series 3.

Series 4.

Series 10,

Series 11.

Series 12,

Series 13.

Series 14.

Series 20,

Series 21,

Series 22,

VITAL AND HEALTH STATISTICS PUBLICATION SERIES
Formerly U.S. Public Health Service Publication No. 1000

Programs and collection procedures.— Reports which describe the general programs of the National
Center for Health Statistics and its offices and divisions, data collection methods used, definitions,
and other material necessary for understanding the data,

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

Analvtical studies.—Reports presenting analytical or interpretive studies basedon vital and health
statistics, carrying the analysis further than the expository types of reports in the other series,

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

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

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

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

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

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

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

Data on natality, marriage, and divorce,—Various statistics on natality, marriage, and divorce
other than as included in regular annual or monthly reports—special analyses by demographic
variables, also geographic and time series analyses, studies of fertility,

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

For a list of titles of reports published in these series, write to; Office of Information

National Center for Health Statistics
Public Health Service, HRA
Hyattsville, Md. 20782
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