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THIS REPaRT COXTMNS national estimates based on findings from 
the Health Examination Survey in 1963-65 on height and weight measwe
,ments of children 6-11 years of age. 

For this part of the survey a nationwide probability sample of 7,417 
childrenuxzs selected torepresent the roughly 24 million noninstitution
alized children 6-11 years of age in the United States. Of these, 7,119, 
OY 96 percent, wwe examined. 

Measurements of height and weight on each examinee was part of the 
standardized examination. Height was obtained in stocking feet with the 
head in the Frankfort PEane, subject standing erect but not manually 
elongated, and recorded by means of a polaroid camera mounted on the 
measuring rod to reduce observer error. Weight was measured in 
stundaardized clothing weighing less than 2/3 lb., on a carefully cali
brated, self-recording scale, to minimize measurement @ITOY. 

The present findings aye compared with other findings, both in the past 
and in other countries. There has been a steady and very regulaar in-
crease in both height and weight of children in the United States over 
the past 90 years. This increase has been on the order of 10 percent 
for height and 15-30 percent for weight, although all the causes and 
meaning of this increased stature and bulk aye not readily apparent. 

Avnerican children, both white and Negro, aye amongst the largest in 
the world. White Americans are in the highest group, both in height and 
weight, comLpared to their Ewopean counterparts, while Negro Ameri
cans are taller than the tallest African sample reported at 8.0 years 
of age. 
American boys at age 6 aye slightly taller and heavier than the gi~1.s; 
but, by age 11, the girls are larger. This holds Crue for ‘both white and 
Negro children analyzed separately and together. 

The boys of the: two races are essentially the same height throughout 
this age range, but white boys are slightly heavier than Negro boys at 
every age. 

Negro ~-MS, on the other hand, are taller than their white age peers 
throughout this span, and, although they weigh slightly less until age 11, 
they then become both taller and heavier than the white girls. 

This report does not include analysis by socioeconomic OY urban-real 
classifications. 

Height and weight as measwes of growth of the developing human and 
the use of these findings as standards, both clinical and epidemiologic, 
is discussed. 
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HEIGHT AND WEIGHT OF CHILDREN 

Peter IT: V. Hamill, M.D., M.P.H., Francis E. Johnston, Ph.D., and William Grams, M.A.’ 

INTRODUCTION 

Cycle I of the Health Examination Survey 
(HES), conducted from 1959 to 1962, obtained 
information on the prevalence of certain chronic 
diseases and on the distribution of a number 
of anthropometric and sensory characteristics 
in the civilian, noninstitutionalized population 
of the continental United States agea 18-79 
years. The general plan and operation of the 
survey and Cycle I are described in two previ
ous reports,l12 and most of the results are pub
lished in other PHS Publication 1000~Series ll
reports. 

This report on the height and weight of 
U.S. children 6-11 years old is one of a series 
of reports on the findings from Cycle II w&h 
started in July 1963 and was completeu in De
cember 1965. The plan, operation, and response 
results are described in some detail in PHS 
Publication lOOO-Series l-No. 5. 3 

Cycle II of the Health Examination Survey 
involved selection and examination of a prob
ability sample of the noninsdtudonalized chll
dren in the condnental United States aged 6-11 
years. This program succeeded in examining 96 
percent of the 7,417 children selected for the 
sample. The examination had two focuses: on 
factors related .to healthy growth end development 
as determined by a physician, a nurse, a dentist, 
and a psychologist; and on a variety of somatic 

a
Medical Advisor, Division of Health Examination Sta

tistics; Associate Professor of Anthropology, University of 
Texas, Austin, Texas; and form& kalydcal Statistician, Di
vision of Health Examination Statistics, respectively. 

and physiologic measurements performed by 
specially trained technicians. 

In this report data on height and weight are 
analyzed and discussed by chronologic age, sex, 
race, and geographic region (tables 1-12). The 
techniques of measurement and quality control 
are discussed. The present findings are com
pared with other major studies,both longitudinal 
and .cross-sectional, conducted elsewhere. While 
this report takes cognizance of other mijor 
studies on height and weight in children, it does 
not purport to be a comprehensive review of all 
the studies which have obtained heights and 
weights on. children. The analyses of height and 
weight with variables other than age, race, sex, 
and region will be presented in future reports. 
Consideradon of body composition and configu
radon, of obesity, and of nutritional status will be 
the subjects of future separate reports as will 
the examination of the relationship of height and 
weight with other variables such as IQ, school 
achievement, and self-concept. These future re-
ports will also utilize skeletal age determined 
from an X-ray of the hand and wrist as a measure 
of biologic age or state of maturation. Thus, in 
addidon to chronologlc age, which is used by it-
self in this report, two other measures of “age” 
will be considered in the future: biologic (skeletal 
age) and some index of behavioral, Intellectual, 
emotional, and achievement level. 

METHOD 
At each of the 40 randomly selected locations 

throughout the United States, the children were 
brought to the centrally located trailers for an 
examinadon which lasted .about 2% hours. Six 



children were examined in the morning and six 
in the afternoon. Except during vacations, they 
were transported from school and back. 

When they entered the trailer, the children’s 
oral temperatures were taken and a cursory 
screening for acute illness was made; if illness 
was detected, the child was sent home and re-
examined at .n later date. The examinees next 
dressed in shorts, cotton sweat socks, and a 
light sleeveless topper and proceeded to differ
ent stages of the examination, each one following 
a different route. There were six different sta
tions where examinations were conducted simul
taneously and the stations were exchanged 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 
different sequence. Thus, heights and weights 
were taken at successive half-hour intervals 
during the day. The exact time of each exami
nation was recorded so that analysis could be 
made of any diurnal or sequential effect. Analy
sis of the data has showed no meaningful differ
ence during the 9:00 a.m. to 4:00 p.m. interval 
(see tables 27 and 28). 

Weight 

A Toledo self-balancing weight scale which 
mechanically printed the weight directly onto the 
permanent record was used. The direct printing 
was used to minimize observer and recording 
error. The scale was calibrated with a set of 
known weights and any necessary fine adjust
ments were made at the beginning of each new 
trailer location, i.e., approximately every month. 
This recorded weight was later transferred to a 
punched card to the nearest 0.5 pounds (lb.) The 
total weights of all clothing worn’ ranged from 
0.24 to 0.66 lb.; this has not been deducted from 
weights presented in this report. (The weights, 
then, are 0.24 to 0.66 lb. above nude weight 
recorded to the nearest 0.5 lb.). The examination 
clothing used throughout the year was the same 
so there is no seasonal variation in the effect of 
clothing. 

Height 

Height was ,measured in stocking feet, with 
feet together, back and heels against the upright 
bar of the height scale, head in the Frankfort 

plane (“look straight ahead”), and standing erect 
(“stand up tall” or “stand up real straight” with 
some assistance and demonstration tihen neces
sary). However, there was no upward pressure 
exerted by the examiner on the subjects’ mas
toids to purposefully “stretch everyone in a 
standard manner” as is done by Tanner andsome 
others. It is reported that supine length, that is 
the recumbent position which relieves gravita
tional compression of the intervertebral spaces, 
yields 2 centimeters (cm.) greater length(height) 
and that height with Tanner’s “upward pressure 
technique” measures 1 centimeter greater than 
with HES technique.4 

The equipment consisted of a level platform 
to which was attached a vertical bar with a steel 
tape. Attached to the vertical bar perpendicularly 
was the horizontal bar, which was brought. down 
S?ZU.JZZYon the examinee’s head. Attached to an-
other bar in the same plane as the ho&o&Z 
measuring bar was a polaroid camera which 
records the subject’s identification number next 
to the pointer on the scale giving a precise read
ing. The csmera, of course, not only gives a 
permanent record minimizing observer and re-
cording error, but by sliding up and down with 
the horizontal bar and always being in the same 
plane, it 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 if the 
observer had looked up .at the scale from below 
or too low if read down from above. These extra 
efforts in quality control appear justified when 
the excellent level of reproducibility is noted 
(see fuller discussion of replicate studies in the 
appendix). 

RESULTS 

Mean Heights by Sex and Age 

Between the ages of 6.0 and 12.0 years b 
there is an approximately linear increase in 
mean height for both boys and girls (fig.1). This

bThat is, 6.00-11.99 years at time of selection for exami
nation. When a mean value is given in a table or plotted on a 
graph, the integer age is used, referring to age at last birth-
day, i.e., “6 year old” means all children 6.00 through 6.99 
years with a mean value of approximately 6.5 years. Table 1 
gives exact mean ages to nearest hundredth of each yearly 
interval. 
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Figure I. Mean heights for U.S. children,6-ll. years 
of age, by sex and age. 

linear relation results from a very regular in-
crease in the means of the heights each year 
during the ages of 6-11 for both boys and girls. 
The girls’ average annual increase in mean 
height is 6.0 cm. (2.36 in.) over the age range 
6-11 years, while the boy’s average annual in-
crease in mean height is only 5.4 cm. (2.13 in-)-c 
The mean heights for boys increase from 118.6 
cm. (46.7 in.) at age 6 years to 145.7 cm. 
(57.3 in.) at age 11 years. For girls the means 
increase from 117.8 cm. (46.4 in.) at 6 years of 
age to 147.6 cm. (58.1 in.) at 11 years. 

Between ages 6 and 8 years the mean 
heights for boys average 0.8 cm. (0.3 in.) more 
than those for girls. At age 9 the mean heights 
for boys and girls are equal, but at 11 years the 
mean height for girls is 1.9 cm. (0.75 in.) 
greater (tables 1 and 2) than that for boys. 

From tables 1 and 2 it can be seen that the 
sLandard deviations for height increase from 
ages 6 through 11 years for both boys and girls. 
This indicates that the distributions are more 
compact at lower ages for both sexes, and con
versely both sexes become more heterogeneous 

‘For comparative uses and for ease of data handling, the 
metric system is used throughout -this report. Except when 
unwieldy, inches and pounds are included parenthetically. 
Equivalents are as follows: 1 inch (in.)&.54 centimeters 
(cm.); 1 cm.=O-39 in.; 1 kilogram (kg.b2.2 pounds (lb.); 1 
lb.EO.45 kg. 

in height and weight as they get older. This in-
creasing heterogeneity also holds true when using 
the coefficients of variationd rather than simply 
the standard deviations. 

Mean- Weights by Sex and Age 

The yearly increment for mean weight in-
creases for both boys and girls during 6-11 
years of age (tables 3 and 4) is not as regular as 
it is for heights. The increment between ages 
6 and 7 for boys is about 2.7 kg. (5.9 lb.). This 
increment increases to about 4.6 kg. (10.1 lb.) 
for boys between the ages of 10 and ll. For 
girls the increment in mean weight increases 
from 2.6 kg. (5.7 lb.) between ages 6 and 7 to 
4.7 kg. (10.3 lb.) between ages 10 and 11. 

Increments of mean weight from year to year 
are unequal, and so the curve of mean weight by 
sex and age (fig. 2) is not quite linear. There is 
an unexplained tendency towards flattening of the 
boy’s slope between 9 and 10 years (possibly a 
result of mere sampling variability, while at no 
age does the girls’ slope diminish. 

For boys the mean weights increase from 
22.0 kg. (48.4 lb.) at age 6 to 38.4 kg. (84.4 lb.) 
at age 11. For girls the increase is from a mean 
weight of 21.6 kg. (47.4 lb.) at age 6 to 40.0 kg. 
(88.0 lb.) at age 11. 

Between ages 6 and 8 years boys are, on the 
average, about % to 1 lb. heavier than girls. 
At age 9 girls are about % lb. heavier than boys, 
but at the age of 11 years the average weight for 
girls is 3.6 lb. greater than that of boys. 

The same pattern exists for thedistributions 
of weight as for the distributions of height. The 
distributions for weight are, in fact, even more 
compact at the lower ages, relative to the dis
tribution of weight for the older ages, than are 
the distributions of height. Thus children become 
more heterogeneous in weight than they do in 
height at ages 6 through 11 years. 

dThe coefficient of variation is computed by dividing the 
standard deviation by the mean. Big boulders would have a 
greater standard deviation than small pebbles simply because 
all their dimensions are greater absolute numbers (the mean 
and the variance) even though, in fact, it is true that they were 
no more heterogeneous than the pebbles. By use of dimension-
less ratios a truer comparison of relative variance or hetero
geneity is gotten. 
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Figure 2. Mean weights for U.S. children,6-II years 
of age, by sex and age. 

Percenti les for Distribution of Heights 
and  Weights 

Percentile distributions for heights and  
weights are given in tables l-4. The  percentiles 
are derived from the percentage distributions 
given in tables 5 and  6. 

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 interpo
lation method was used to derive both the height 
and  weight percentiles. For both the heights and  
weights the 5th, lOth, 25th, 50th, 75th, 90th, and  
95th percentiles were derived for each sex-age 
group. Graphs of the percentile distributions are 
given in figures 3-6. 

Weight by  Height 

F igure 7 gives weight by height group. 
Tables 13-26 give the percentile distributions 
of weight for each sex-age class and  each 
5-cm. (approximately 2 in.) height group. The  
heights are grouped in 5-cm. intervals, be-
tween 105.0 cm. (41.3 in.) and  165.0 cm. (64.9 
in.) a long with the two tail groups. The  lOth, 

160 r Percaniile 
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Figure 3. Percentile distributions of boys,6-II years 
of age,by height. 
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Figure 4. Percentile distributions of girls,6-llyears 
of age,by height. 
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Figure 5. Percentile distributions ofboys,6-II years 
of age,by weight. 

25th, 5Oth, 751d-1,and  90th percentiles are given 
Although the 5th and  95th percentiles are given 
when the height and  weight percentiles are given 
separately by sex and  age, the further sub-
classification by height groups in the weight by 
height distribution makes these percentiles very 

160.0 and over -

p 155.0-159.9 -

I 
Lhder104.9 “t~~~~tt~~~tl~‘tlt~+t~llttll’t~t”’l”’ 

I5 20 25 30 36 40 45 50 55 
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Figure 7. Average weight of U.S. children,6-II years 
of age, by height and sex. 

Percentile 
,95+t 

A 
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Figure 6. Percentile distributions of girls,6-llyears 
of age,by weight. 

unstable. This instability for the 5th and  95th 
percentiles is due  to the small sample size re-
suiting from the fine Subclassification by sex, 
age, and  height group. 

Percenke distributions were derived from 
sample sizes as small as 15  for the above sub-
classifications. Whenever  less than 15  were 
available for a sex-age-height group, the per
centile is not given since sample sizes this 
small would make the distribution far lessmean
ingful. This cut-off point of 15  is arbitrary and  
relative-less value should be  attached to the 
percentiles derived from sample sizes of 15-30 
than to those derived from much larger samples. 

Racial Differences 

Hei,@.-Table 10  and  figure 8 show that 
from age  6 through 8 years Negro boys are on  
the average 0.6 cm. taller than white boys. At 
ages 9 and  10  white boys are, respectively, 0.5 
and  0.7 cm. taller than Negro boys. At age  il the 
mean  height for both white and  Negro boys is the 
same. At all ages 6 through 11, except age  8, 
Negro girls are taller on  the average than white 
girls. At age  8 both Negro and  white girls have 
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Figure 8. Average height of U.S. children,6-Ii years 
of age, by race and sex. 

the same average height. In fact, Negro girls are 
also on  the average taller than white boys at all 
ages except age  8, At age  8 the white boys are 
only 0.4 cm. taller than the Negro girls. 

The  biggest differences for mean  heights 
occur at age  11. At this age  Negro girls are the 
tallest at 149.2 cm. followed by white girls at 
147.2 cm. (this 2-cm. difference is significant 
P < .OS). Then  come both white boys and  Negro 
boys at identical mean  heights of 145.7 cm. 

When  a two-tailed test of significance was 
applied at each of the 6 years of age  for the 
difference between Negro and  white girls’ mean  
heights, only at ages 9 and  11  was the difference 
significant at the .05 level with these sample 
sizes. At none  of the 6 years were the white and  

Negro boys’ differences significant at the .05 
level with these sample& 

At age  11  the amount  that the Negro girls 
are taller than the Negro boys is significantly 
greater (PC .05) than the amount  that the white 
girls are taller than the white boys. 

W&g&-Table 11  and  figure 9 show that 
white boys are, on  the average, heavier than 
Negro boys at each age  from 6 through 11. 
These differences range from 0.2 kg. (0.44 lb.) 
to 2.0 kg. (4.4 lb.) during the ages of 6-11. 
At ages 7, 9, 10, and  11  years white boys are 
significantly heavier (~~05) than their Negro 
counterparts. 

At ages 6-9 white girls are on  the average 
0.5 kg. (1.1 lb.) heavier than Negro girls. At age  
10  Negro girls are 0.6 kg. (1.3 lb.) heavier than 
white girls. By the age  of 11  years Negro girls 
are 1.3 kg. (2.9 lb:) heavier than white girls. 
On ly at age  11  is the difference statistically 
significant at the 0.5 level. 

Not only at age  11  but also at age  10, the 
amount  that the Negro girls are heavier than the 
Negro boys is significantly greater (pc.05) than 
the amount  by which the white girls are heavier 
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Figure 9. Average weight of U.S. children,6-II years 
of age, by race and sex. 
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than the white boys. Thus the increasingly greater 
heterogeneity of weight than height is revealed 
not only by charting measures of variance but 
also in this sex-by-race comparison. 

There is a definite trend in the racial com
parisons of height and weight: in general, Negro 
children tend to be taller while white children 
tend to be heavier. At all ages the Negro girls 
are either equal to (age 8) or taller (ages 6, 7, 9, 
19, and 11) than white girls, but at every age 
white boys (though sometimes a little taller and 
sometimes a little shorter) are heavier than the 
Negro boys. 

Regional Differences 

Data from tables 7 and 8 and figure 10 indi
cate that at ages 6-11 both boys and girls tend 
to be taller and heavier in the Midwest and 
Northeast than in either the South or West. 
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DISCUSSION 

Growth is an essential property of all living 
things, but it culminates in a vast array of sizes 
and life spans. In size man is flanked by viruses 
and bacteria on the, one side and by dinosaurs 
and whales on the other, while in length of life 
he lies between the few brief hours of the free-
flying adult May fly and the 5,000 years of some 
bristle cone pines. Time is reckoned in two 
ways for all growing things: the lapse of side-
real (calendar) time and the major events of 
biologic time. The first tells us how long, rela
tive to planetary motion, the organism has lived; 
the second tells us the stage it has achieved in 
its own process of cellular and supracellular 
maturation. 

“Age,” as such, is purely relative in growth. 
An hour in the life of a colony of bacteria is 
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Figure IO. Mean heighf. and weight differences from the national average for U.S. children,6-II years of Ge,by 
geographic region and sex. 
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*'See figures for Neanderthals, later Stone Age men, men in primitive societies, eleventh-century Englishmen, and modern 
Europeans and Americans. The everage length of life steadily increases; there is probably no prolongation of the potential dura
tion of life in Homo.sa#iens, which is possibly stationary through the ages. The d<fferences are probably due to decreased life-
hazards, i.e., are cultural and not biological. 

Figure II. Comparison of individual development in primates.6 

vastly different from an hour to a daisy, a Rat%0 O f ie”nget?bT C -
crocodile, a robin, a man, or to the giant red- span for man and other mammals7 

_._. .
wood tree or to the ageless anthrax spore. 

The important thing for humans is that while I 
man shares the process of growth and decay wjth 

AIiillEll Length of
“childhood” 

all other plants and animals, he is set distinctly 
apart by the protracted period of his infancy and in-------- 14 years 70 years 1:5 
childhood. It is as though nature, cognizant of Dogs------- 9 months 16 years 1:21 
man’s unique cerebral evolution, cooperates by Sheep,

goat----- 12 years 1129 
providing a longer training period. This is illus- CC)W------- 16 years 1530 
trated in the following chart of comparative Horse------ 27 years 1: 36 
development and the chart in figure 11. 

pig-----
i12 years 1:36 
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Herein lies one source of man’s boasted 
supremacy over all other beasts-he is essen
tially a learning animal. He unfolds biologically 
so slowly that his mental processes are enabled 
to absorb the cumulative experience of the 
species. Each successive generation does not 
have to invent the wheel all over again. The 
measurement of a host of somatic, physiologic, 
and behavioral variables within a context of 
healthy growth and development during this 
uniquely human protracted childhood and ado
lescence is the object of Cycles II and III of the 
Health Examination Survey. 

The two most universally accepted measures 
of human physical growth are height (increase in 
linear size) and weight (increase in bulk). 5 These 
are the two measures reported here in this first 
of a series of reports of the detailed growth 
findings of Cycle II of the Health Examination 
Survey. The time framework for this report is 
the chronologic time elapsed from the moment 
of birth to the moment of measurement, i.e., 
sidereal, calendar, or planetary time; the “other 
time,” biologic time, will also be included in 
future reports. 

When discussing P;rowth in humans, the 
differences between data derived from cross-
sectional studies and those derived from lox&i
tudinal studies cannot be overemphasized. Both 
modes have their strong points and their limi
tations, and it is only by combining, the two per
spectives that a full description of the growth 
process can be obtained. While longitudinal stud
ies provide the most information, the cross-
sectional studies are logistically more efficient, 
more easily made representative of the total 
population, and equally appropriate for many 
purposes. 

Longitudinal studies follow a group of people 
through time making serial observations at speci
fied intervals over a period of months or years. e 
The intervals should not be so short that the 
measurement error overwhelms the real in
crement nor so long that the critical points on 
the growth curve are missed. After the rapid 
changes in the first months of life necessitating 

eThe Child Research Council in Denver has been follow
ing some of their subjects regularly for 42 years now (and 
into the second generation). 

very frequent observations, it is customary to 
set the intervals so that most of the physical and 
physiologic observations occur once or twice a 
year (preferably at the birthday, both for ease of 
remembering the examination date and for in-
creased efficiency of analysis) but, then, to in-
crease again the frequency of observations during 
the circurnpuberal growth spurt and afterward to 
taper off to much longer intervals. For a fuller 
discussion of optimal frequency of observation 
see Krogman’s discussion of work done by 
Meredith and Marshall. 5 

Growth being a sequence of highly inter-
dependent events extended through sidereal time 
which are unified by being the attributes of one 
person can really be understood only when re
lated to an individual (real or a construct) fol
lowed through time. In fact, one of the earliest 
systematic studies of growth-and certainly Fe 
alltime champion for its contribution of new in-
formation-was extremely simpIe and straight-
forward in design: Philibert Gueneau de Mont
beillard from 1759 to 1777 made serial height 
meagurements every 6 months on his first-born 
son?’~If all humans grew identically, except for a 
few refinements in de Montbeillard’s measuring 
technique, there would have been no necessity 
for increasing the sample of heights on humans 
from this one. 

But variations in attained height and weight 
at a given age (distance curves) and variations 
in patterns of attainment or rates of growth 
(incremental or velocity curves) pervade the 
entire process of measurement of growth and so 
there are introduced immense problems of sam
pling variation and sample size. 

Longitudinally is the “natural” way to study 
growth. And this is the only mode which can de-
scribe variations from person to person in rates 
of growth and which can produce individual in
cremental curves. It is also the most efficient 
(Tanner estimates 20 to 1)’ mode for group in
cremental curves. But the longitudinal approach 
has great logistic limitations which usually re-
strict the sample size to several hundredor less. 

The study of the variation of heights and 
weights in a’given population by accurate temo
graphic variables at a point in time is the chief 
strength of the cross-sectional mode. With its 
many logistical advantages it allows a large and 
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representative sample, so an overview of great 
accuracy in ranges and estimates of variations 
can be made. 

The cross-sectional is topographic. As a map 
doesn’t tell much about a city (and nothing of its 
history) although it locates the city very accu
rately in time and space, so the cross-sectional 
data can allow the accurate placement of an in
dividual-t a point in time relative to the rest 
of the g?‘ouP--for the particular variable under 
study. 

Cross-sectional data of attributes of growth 
and development obtained. on different age co
horts and then grouped by ascending order of 
chronologic age, as these data have been, can be 
very deceiving. It is very tempting to follow the 
mean value from one age grouping to the next 
and to presume that this is a description of the 
growth pattern of the average typical American 
child.. That would not be entirely correct. It is 
true that the mean value of height is the best 
estimate of height for the group of children of 
each of the successive age cohorts measured at 
that point in time. However, because of sampling 
differences from age group to age group (children 
of age 8 are a different sample from those of age 
9 or of age 10 in this study) but mostly because 
real children reach their adolescent growth spurt 
at different times, these successive group aver-
ages do not describe the actual growth to adult-
hood of the average, or typical, child. 

In one of the most carefully donelongitudinal 
studies, , it has been demonstrated that growth 
of the long bones of the extremitiessll(which de
termine most of the height) during infancy (up to 
about 4 years) is quite erratic within both the in
dividual’s own incremental curve over time and 
the individual compared with the rest of the group. 
The curve described by the successive averages 
for this age period isfi2ZseZy smooth relative to 
a real individual. However ,-during midchildhood 
(from about 4 years to about Y to 10 years in 
most girls and 11 or 12years inmost boys), when 
somatic growth and physiologic processes, like 
behavior, are quite stable, the smooth linear 
curve of the group averages probably best de-
scribes the growth curve of the flesh-and-blood 
child, except for the small annual fluctuations 
frequently reputed to be due to seasonal vari
ation in rates of growth. Since de Montbeillard’s 

study of his son, there has been a growing liter
ature on seasonal variation in rate of growth of 
childrenig-15 The fact that, the extremely meticu. 

‘lous Denver study has failed to demonstrate this 
seasonal variation may mean that in some en
vironments or with some sociogenetic groups of 
people this seasonal variation does not operate 
with sufficient force to be detected. On the other 
hand, the possibility that this seasonal variation 
is merely a StatiStiCal fiction deriving from 
measurement error overwhelming the real change 
does not appear too likely because it reappears 
rather consistently in diverse times and places 
and the season of this reputed greatest growth in 
height and weight is rather constantly spring or 
summer. But for the circumpuberal period, the 
curve of the group means can be the most mis
leading. 

As vividly and forcefully described by 
Tanneri’when the age cohorts move through 
adolescence and the growth spurt occurs amongst 
the individuals at very different times, the aver-
age of the group, by averaging out or blunting 
the peaks of the differently phased individuals’ 
crests, is falsely Zow. The rate of movement of 
the avera@? is much less than that of the typical 
real person-in fact, any individual whose growth 
curve during adolescence was best described by 
the composite curve constructed from the group 
average of each consecutive age would definitely 
be atypical, or abnormal. Thetypical, or average, 
growth curve of the individuals would be much 
steeper than the curve typical of the group, i.e., 
the mathematical average. 

The critical reader with a good memory 
(who had had a typical child) who looked at the 
curve described by the successive averages (or 
group averages) and said, “When my boy really 
grew fast, he grew much faster than the avey
cpe,rr might be confused, but he would be abso
lutely correct in his observation. 

In short, to use these cross-sectional data 
properly, the inherent limitations must be borne 
in mind. 

Sex Differences 

The differences between the means of males 
and females at corresponding ages are numeri
cally quite small. Maximum differences are but 
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2 cm. (less than 1 in.) in height and 1.7 kg. (about 
3% lb.) in weight. The age period immediately 
prior to the adolescent growth spurt’ has been 
shown to be the time when children grow the most 
Slowly and when size differences between the sexes 
are but very slight.5T8 Data from the HES are in 
accord with these findings for this age range. 

Despite the lack of any great differences 
between the means of any particular age, dif
ferent patterns can be observed in males and fe
males between the curves of growth indicated by 
the lines connecting the cross-sectional means. 
The increase is, for either sex, essentially 
linear over this 6-11 age range, but the slope of 
the line is greater for girls than for boys. For 
the former the regression of height on age is 
5.92 cm. per year (2.3 in. per year) and for the 
latter, 5.37 cm. per year (2.1 in. per year). 
The slopes for weight are 3.69 kg. per year 
(8.1 lb. per year) and 3.21 kg. per year (7.1 lb. 
per year) respectively. These findings indicate 
that the rates of increase in both height and 
weight are greater for females than for males 
6-11 years of age. 

This difference may also be seen if the fe
male means are plotted on the percentile dis
tributions for males as given in figure 3. At age. 
6 the female height mean is at the 42d percentile 
for males. This means that at this age 58 of 
every 100 boys are tiller than an average girl. 
The female mean moves with increasing age 
steadily upward through the percentiles for the 
males until at age 11 it is at the 58th percentile. 
Thus at this age 58 of every lOUboys are shorter 
than a girl of average height. 

The same pattern exists for the means for 
weight in females relative to the male percentile 
distribution. They move from the 43d to the 56th 
percentile. 

All of the cross-sectional data, therefore, 
,indicate that from 6-11 years of age girls are 
growing at a more rapid rate than are boys, 
though the attained-size curves of both sexes 
show the increase to be almost linear. In the 
early part of the range the boys are a little 

fAs will be pointed out later, the girls as a group have 
already entered the circumpuberal growth period. 

larger, but by the end they are a little smaller. 
It is difficult to explain this obvious difference 
in rate of growth. Many of the girls of the HES 
Sample have already entered their adolescent 
Spurt of growth near the end of theperiod, there-
by accounting for their greater size at 10%years 
and especially at 11%years.g On the other hand, 
these differences at 10% ana 11%are but part of 
a trend observable at 6,7, 8, and 9 years. Even 
though the earlier maturity of the girls explains 
part of the differences, it certainly cannot explain 
most of it from 6 to 12 years. The HES data on 
heights (fig. 1) suggests a slightupwardinflection 
of the girls’ curve in the vicinity of 10%years. 
However, with the different individual girls 
entering the growth spurt over a 5-year range, 
a sharp point of inflection would become badly 
obscured. 

The variability within each age and sex group 
increases with age as indicated by the standard 
deviations. Though the differences are not statisti
cally significant, girls display greater variation 
around their mean at every age than do boys. 
(Note that since weight has a skewed distribution 
with a long tail to the right, its standard deviation 
is not necessarily an accurate indicator of the 
actual variability in either this particular sample 
or the general population). The coefficients of 
variation are larger among females than males 
at every age, indicating that this increased vari
ability of females is not just a functionof greater 
means. 

Race Differences 

Differences between the age-specific means 
of Negro children and white children of the 
Health Examination Survey are small. At 6, 7, 
and 8 years of age Negro boys are, on the aver-

KAnalysis of the individual growth curves on 80 girls from 
the Denver Child Research Councill7gives a mean onset of 
the adolescent growth spurt at 9.57 years with a first in
flection at 10.96 years and maximum increment of growth at 
11.84 years with a range of 6 years. Therefore most girls are 
well into the adolescent spurt by 11.99 years, but very few 
boys have even entered it. 

None of the population data yields any good clues as to the 
reason for the faster growth rate in girls from 6-10 years,
however. 
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age, one-half to three-quarters of an inch taller 
than their white age peers; at 5 and 10 they are 
about a quarter of an inch shorter, and at 11 
they are essentially the same height. Small dif
ferences such as these could easily arise through 
sampling error, and there seems to be no justi
fication for saying that there is any difference in 
stature between Negro and white boys 6 through 
11 years of age in the United States. 

Negro girls are, however, taller than their 
white age peers except for the &year group, 
where the mean heights ‘are the same. This 
difference ranges from 0.8 cm. (0.3 in.) to 2.4 
cm. (0.9 in.) and is statistically significant 
(PC .05) at 9 and 11 years. 

The data from this national survey of Negro 
and white children parallel the findings of others; 
for example, in Philadelphia Malina i8 also found 
no difference in height between males but greater 
means for stature among Negro females aged 
6-11 years. The data of the HES survey as well 
as that of Malina indicate that this difference 
increases with advancing age from 6 through 1J o 
The underlying reasons for this difference are 
not clear but may represent a more rapid rate 
of maturation among Negro females than among 
their white peers; thus, for example, a 9-year-
old Negro girl is taller than a white girl of the 
same age because the former is biologically 
more precocious. Evidence for this comes from 
the assessment of skeletal maturity scores by 
Malina: he found little difference between the 
males but an advanced bone maturity score be-
tween females of the two racial groups.l’ In 
addition as early as 1931, Toddlg noted greater 
skeletal age aiscordance between Negro and 
white females than Negro and white males but 
did not draw any definite conclusions. Future 
reports of the Health Examination Survey will 
consider the question of rates of maturation 
and will shed further light on this difference. 

Although the differences in stature between 
Negro and white girls are statistically very 
real, they are nonetheless quite small and of 
very little consequence from a comparative or 
evaluative standpoint. Thus we may assess the 
stature of an- individual Negro female, or of a 
white female as well, using the combined per
centiles from the entire study without fear of 
making any major error in ‘our assessment. 

Our data indicate that Negro boys weigh 
less than their white peers at every age from 
6 through 11 years, the differences being con
siderably greater at 9, 10, and 11 years; for 
these three ages, the means differed from 1.5 
to 2.0 kg. (3.3 to 4.4 lb.). Thus, though the same 
in height, Negro boys weigh significantly less 
than their white counterparts. Despite their 
greater heights, Negro girls weigh slightly less 
as a rule than white girls of the same age until 
age 11, when they weigh slightly more. These 
differences are not nearly so great as those 
between the boys of the two groups. 

Thus there is greater weight for height 
among white children of either sex when com
pared with Negro children of the same age. 
Negro boys are as tall as white boys but weigh 
less; Negro girls are taller but weigh the same 
as white girls. HES skinfold values, when con
sidered along with other measurements dealing 
with the components of body mass, will help 
clarify these patterns. 

Geographical Differences 

As with race, small though consistent dif
ferences among the means of height and weight 
may be observed when the children are grouped 
by four geographical regions-Northeast, Mid-
west, South, and West. The greatest differences 
between extreme values occurred for height 
among 9-year-old boys: 3.2 cm. (1.3 in.). For 
weight, a difference of 2.6 kg. (5.7 Ib.) among 
9-year-old girls was the greatest. 

Although for either height or weight the 
ranking of the four regions varies, some patterns 
appear. Males and females of the Northeast and 
Midwest are almost always the largest; children 
of the South and West are the smallest of the 
sample. 

The HES data are unable to explain these 
regional differences from among the many ge
netic, cultural, economic, educational, and en
vironmental possibilities. 

Making sharp regional comparisons is not 
one of the strengths of the Health Examination 
Survey design for two reasons: (I) The four 
sampling quadrants of the country are listed in 
the appendix. These divisions were not prima-
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rily based on biologic environmental rationale; 
.they represented slight modifications of the 
existing Bureau of the Census divisions .which 
were necessary for our multiple stage sampling. 
These divisions were used by HES more for 
their sampling conveniences than for their epi
demiologic convenience. (2) The second reason 
is logistic. As depicted on a map by McDowell3 
HES went south in the winter and north in the 
summer (not simply for the delectation of the 
staff, but because one good winter snowstorm 
would have played havoc with the very elaborate 
advance scheduling). With the possibility of a 
real seasonal variation in rate of growtb12-15_~
(see p. j.9) which would be reflectedinthe heights 
and weights, the regional comparisons cannot be 
considered quite unbiased. To have standardized 
for season would have been extremely costly in 
time and money. 

More detailed analyses areinprogress which 
will examine the differences in the sample be-
tween the urban and rural children and among 
the children of various socioeconomic classes. 

Comparisons With Other Studies 

The Health Examination Survey of children 
6 through 11 years old was a national survey 
carried out on a statistically representative 
sample. Although there are numerous other 
studies in the literature, no others are truly 
national in scopeP and all these others rep
resent samples limited geographically, socio
economically, and ethnically:’ Despite this, it 
is useful to select from among the many good 
reports on the heights and weights of American 
children some of the better known to compare 
with these United States estimates from the 
Health Examination Survey. 

With respect to data reported by Stoudt, 
Damon, and McFarland,20 Reed and Stuart,2L 
Stuart and Meredith,% BoydF3 and Simmons,e4 
it can be seen that with but one exception the 
averages of children from the HES are greatest. 

h
Except for hlcDowel1 and others, Bight and Weight of 

Children in the United States, India, and the United Arab 
Republic. To be published in PBS Pub. No. 1000, Series 3. 

i 
Most of the better known studies of the past,werere

stricted to white children of middle and upper middle class 
t (frequently professional groups) of North European ancestry. 

i 

W&e tlie occasional mean of another study is 

greater than the comparable HES group, it will 
not be more than half of a centimeter or half of 
a kilogram greater. 

On the other hand, HES means are often 
markedly greater than those of any other single 
study. For example, the mean weights for girls, 
from the HES are from 2%to 5%pounds greater 
than those reported by Stoudt.,aowho selected 
data from published studies on some 6,000 chil
dren which were supposedly representative of 
the Unitea States. Average weights of boys from 
the HES are up to 2 lb. greater than those of 
Stoudt’s survey. This is noteworthy since the 
heights of the HES children are almost identical 
to those of Stoudt’s report. 

The only exception to the greater value for 
HES children is to be found in the data from the 
Brush Foundation Study.24 The means of these 
Cleveland children, though representing children 
born some 30 years earlier, are almost the same 
as the means of the HES. The Brush sample was 
drawn from an upper middle to upper socio
economic level where the parents were pro
fessional people and the children were cared for 
by a pediatrician, quite unusual in the 1930’s. In 
addition error may be introduced by comparing a 
national sample to a more localized one. There-
fore if we compare the Brush Foundation means 
to those of HES children only from the Midwest, 
we find that, indeed, the HES children are larger 
and weigh more. These differences are not very 
great numerically, but they are consistent. Such 
a comparison seems to go a long way toward ex
plaining this apparent paradox with respect to the 
Cleveland children of the 1930%. 

Secular Changes 

Secular change, i.e., the increase in body 
size of a particular population through time, 
has been demonstrated for a number of groups 
throughout the world and has been well docu
mented by Tanner’ and further discussed by 
Bakwin% and Tanner.27 Utilizing this HES data 
as the most current, by comparing them to aver-
ages of children measured during the past 90 
years, some insight may be gained into the amount 
and rate of secular change among American 
children. Meredith 25 has summarized body size 
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increase in boys from the latter quarter of the 
19th century through 1960; this data from the 
Health Examination Survey may be added to that 
of Meredith. When this is done, it is found that 
for lo-year old boys, the regression of stature 
on year of measurement is 0.13 cm. per year, 
with a straight line fitting thedataquite well. This 
indicates that.between i875 and 1965, lo-year-
old boys were about !4 in. taller per decade. 

The data for 6-year-olds are not as clear, 
since they cannot be adequately represented by a 
straight line without a transformation involving 
the logarithm of stature. However, the increase 
in stature from the earliest data cited by Mere
dith to those of the HES is about 10 cm., very 
close to the 11 cm. recorded for lo-year-old 
boys. Thus’s marked secular trend in the stature 
of children of all these ages can be seen for the 
United States. However, Tanner” has cautioned 
the overly hasty interpretation of such results 
without considering the equivalent maturation 
rate. Wherever studied, secular change has in
volved not only increased height but also in-
creased rate of maturation and, ,hence, a shorter 
growth period. Thus a boy who was 10 years old 
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in 1875 might have been only about 50 percent .of 
the way through his growth period, while a lo-
year-old boy of the mid-1960’s might be 60.to 65 
percent mature. Comparisons among children 
based strictly on chronological age will be con-
founded by the fact that chronological age equiva
lence will not. mean equivalent growth stages. 
[Cf course, the older studies had no accurate 
index of maturational age such as skeletal age, 
so comparisons with them cannot be properly 
standardized for maturation. However, by looking. 
at an extrapolated eventual outcome (i.e., adult 
trends using other cohorts)B the adults are also 
increasingly larger, so an earlier rate of matu
ration could not account for all of this obvious 
increase.] 

Regardless of the biological meaning of com
parisons of children born in different years when 
they are at the same chronological age, such 
comparisons reveal the marked body size in-
crease which has occurred. For the age range 
6-11, this increase has tien on the order of 10 
percent in height and 15 to 30 percent in weight 
over the past 90 years. 
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Figure 12. Standard deviations for height of children, 6-11 years-of age, for the Health Examination Survey and 
the London County Council Survey. 
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Comparison With Children From 

Other Countries 

Attempts to compare the data from the HES 
with those from studies on children of other 
countries are subject to even greater problems 
of control, but some information may be gained 
by comparing HES results with those of the 
1959 survey by the London County Council (LCC) 
of schoolchildren from that city (Scott)? This 
sample of British children consisted of 25,568 
children between 5 and 16 years of age. A com
parison of the LCC means to those for the 
HES reveals slightly greater values for children 
from the United States. The differences range from 
about 1 to 2 cm. (% to 1 in.) in height and up to 
2 kg. (4 lb.) in weight. The children in the Amer
ican sample are slightly larger at all ages than 
their British age peers. 

The standard deviations for height of these 
two studies as seen in, figure 12 showed little 
difference if any and certainly no consistent 
pattern. The deviations in height at the same 
percentiles between the two samples were about 
the same as those for differences in the means. 
The lowest calculated percentile common to the 
two studies was the 10th. The height of 10th 
percentile British children was about 1 centimeter 
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less than of the 10th percentile American chil
dren from the HES except in the case of 11 year-
old girls. For this age group the difference be-
tween the 10th percentile values was 2.5 cm. 
(1 in.), which may be due to increased growth in 
the HES girls but may also reflect the onset of 
their adolescent spurt as well. 

If we examine the 10th percentile values for 
weight, as seen in figure 13, we note that among 
boys they follow each other quite well. The lower 
lim it for weight seems about the same in British 
and American boys. For girls the 10th percen
tile values for the LCC children are also nearly 
identical with those of the HES sample. 

The upper lim its of weight, however, do not 
correspond in the two samples of children for 
either sex. The 90th percentile values for ‘boys 
or girls in the HES are increasingly greater 
from 6 through 11 years than for those children 
from the LCC survey. By age 11 this difference 
is almost 3 kg. (about 6% lb.) in boys and some 
3% kg. (over 7% lb.) in girls. Thus while the 
measures of central tendency coincide quite well, 
the upper lim its of body weight are not the same, 
greater values occurring in the U.S. sample. 

However, the high degree of overall corre
spondence of the data from Scott% and the HES 
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Figure 13. Percentiles for weight of children,6-II years of age,for the Health Examination Survey and the London 
County Council Survey. 
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is quite remarkabe. Since presumably the chil
dren of. London ought to be more homogeneous 
than those of the United States, greater variation 
was expected in the HES sample, However, since 
the LCC .sample was measured by a greater 
number of individuals without as careful quality 
control, an inflated variance may be seenin these 
data due to measuring error. It may also be that 
London children are just not as homogeneous as 
presumed.

In a recent summary of world’s literature 
on height and weight of children, Meredithm has 
brought together available data on the body size 
of &year-old children from all over the world 
measured in the 1950’s. His report summarizes 
over 300 samples. The data are quite hetero
geneous with respect to measurement technique, 
genetic background, and environmental quality, 
but they are homogeneous with respect to the 
ages at which the measurements were made. 
Meredith has interpolated all reported means to 
8.0 years. Since the HES means are centered on 
the half-year (i.e., 8.5 years), we have likewise 
interpolated to 8.0 to permit comparisons to be 
made. . 

The 8-year-olds of the Health Examination 
Survey are at the upper extreme of the range of 
mean heights and weights compiled by Meredith. 
He found a range among North American children. 
of 118.8 to 128.7 cm. for height, males and fe
males grouped together, The interpolated male 
female height for HES children is 126.9 cm. 

The same is true for weight. Meredith found 
a range of 17.3 to 27.7 kg., while the HPS inter
polated value is 26.04 kg. 

This is even more outstanding when we con
sider that the HES data are national averages, 
representing the whole range of socioeconomic 
classes. The samples considered by Meredith 
are far more restricted in scope and are almost 
universally drawn from a much more limited 
stratum. Such samples might very well be ex
pected to yield means of a greater .value than 
found among the HES because of their generally 
more restricted andfavorable socioenvironmental 
surroundings. 

The Negro component of the HES has an 
interpolated mean of 127.7 cm; for height and 
25.5 kg. for weight. These national values are 
again at the upper range of all the means sum
marized by Meredith. 

Thus at 8 years of age U.S. children of 
either Negro or white racial backgrounds are, 
when viewed comprehensively, taller than any 
other children in the world. Where the HES 
means are less, the,samples with which they are 
‘being compared are more restricted in nature. 

These differences are in part due to the 
genetic potential of the two racial groups. Chil
dren of borh European and African ancestry are 
among the tallest in the world at 8.0 years 
whereas Asian and American Indian children and 
Pacific Islanders are the smallest. Environ
mental differences must also play a considerable 
role. American Negroes, as indicated by data ., 
from the HES, are taller than the tallest African 
sample reported by Meredith. Likewise American 
white children are at the very top of the range of 
the European white means. 

Caution should be used in that this com
parison, while valid from an arithmetic point of 
view, may reflect differences in maturation levels 
of the groups being sampled. Thus U.S. children 
may be taller at 8.0 years because they are more 
mature than their African or European chrono
logical age peers. Only more detailed studies en-
compassing greater age ranges can provide the 
answers to this problem. The existing HES data 
will yield additional information on further analy
sis, but it. cannot supply all of the definitive 
answers. 

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?T8y31region 
of country, socioeconomic, strata, ethnic and 
racial differences (including the difficult assess-
ment32y33of food intake patterns from birth on-
wards, which will vary by cultural habits and 
tastes, knowledge of nutrition, economics and 
availability of various foods), genetic differences, 
amount and type of exercise, disease, and en
vironmental influences must all be used to make 
the proper adjustments. 

It has been pointed out in the discussion that 
the regional and racial differences are very real, 
though the causes are not immediately evident, 
but that the magnitude of these differences is so 
small as not to warrant separate gross standards. 
However, these differences can still give good 
clues for the necessary interpretive adjustments 
for clinical use for the individual. They also serve 
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as a reference point and yardstick, both for 
direction and probably for a sense of magnitude 
when these HES data are used as a benchmark 
for making international comparisons (this sense 
of magnitude of variation will be gone into in 
much more detail in future reports containing 
finer analyses of urban-rural and socioeconomic 
differences). When the confounding of these vari
ables (socioeconomic, urban-rural; possibly ge
netic, or racial) has been further clarified, both 
by our own more detailed analyses and other 
additional studies, it will most likely be the 
understanding of these confounding variables 
which will have the greatest utility for inter-
national comparisons and not the use of the 
absolute numbers from the HES data as some 
kind of international standard of excellence by 

which the children of all other countries pre
sumptively should be compared. 

In conclusion, these data on heights and 
weights of children obtained in Cycle II of the 
Health Examination Survey from 1962-65 are 
submitted as the best existing data for use as 
standards for children in the United States from 
age 6.0 through 11.99 years in the 1960’s for 
attained heights and weights at a specified age. 
In addition, as long as the user remains aware 
of the cautions discussed, because of the great 
sampling strengths and the careful measuring 
techniques on such a large sample, these heights 
and weights can also serve as incremental esti
mates for this relatively orderly and biologically 
stable age group. 

17 



REFERENCES 

1National Center for Health Statistics: PIan and initial pro-

gram of the Health Examination Survey. Vital and Health Sta
tistics. PHS Pub. No.lOOO-Series l-No. 4. Public Health Service. 
Washington, U.S. Government Printing Office, July 1965. 

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

‘National Center for Health Statistics: Plan, operation, 
and response results of a program of children’s examinations. 
Vital and HeaZth Statistics. PHS Pub. No. lOOO-Series l-No. 5. 
Public Health Service. Washington. U.S. Government Printing 
Office, Oct. 1967. 

4Tanner, J. M.: Personal communication. 

5Krogman, W. M.: A handbook of the measurement and in
terpretation of height and weight in the growing child. Monog. 
Sot. Research in Child Dev. 13-48:(3), 1948. 

6LaBarre, W.: The Human Animal. Chicago. University of 
Chicago Press, 1954. p. 54. (Chart reproduced with permission.) 

7Oeuvres completes DeBuffon: Histoire NatureZZe De 
L’fiomme. Brussels. Th. LeJeune, 1829. pp. 17-20. 

8Tanner, J. M.: Growth at. Adolescence. Oxford. Blackwell 
Scientific Publications, 1962. p. 5. 

9Maresh, M. M.: Growth of major long hones in healthy 
children, Am.J.Dis.ChiZd. 66:227-257, Sept. 1943. 

10Maresb, M. M.: Linear growth of long bones of extremities 
from infancy through adolescence. Am.J.Dis.ChiZd. 89:725-742, 
June 1955. 

‘lhlaresh, M. M.: Variations in patterns of linear growth and 
skeletal maturation. J.Am.Phys.Therap.A. 44:(10), Oct. 1964. 

12Scammon; R. E: The first seriatim acudy of human 
gcowth. Am.J.Phsy.AnthropoZ. X:(3), July-Sept. 1927. 

13Marshall, W. A.: Seasonal variation in growth rates of 
normal and blind children. To be published. 

14Tanner, J. M.: Evaluation of growth and maturity in 
children, in F. Gross, ed., Protein Metabolism. Springer-
Verlag, 1962. pp. 361-382. 

‘5Reynolds, E. C., and Sontag, L. W.: Seasonal variations 
in weight, height, and’ appearance of ossification centers. 
J.Pediat. 24:524-535,1944. 

16Tanner, J. M., and Whitehouse, R.: Standards from birth 
to maturity for height, weight, height velocity, and ,weight 
,velocity. Arch.Dis.ChiZdhtiod 41:454,1$66. 

17Child Research Council, Denver: Unpublished data. 

-000 

18Malina, R. M.: Growth maturation, and performance of 
Philadelphia Negro and white elementary school children. Ph.D. 
Dissertation, University of Pennsylvania, ‘Philadelphia, 1968. 

19Todd, T. W.: Differential skeletal maturation in celation 
to sex, race, variability, and disease. Child Dev. 2:49-65, 1931. 

“Stoudt, H. W., et al: Heights and weights of white, 
Americans. Human Biology 32:331-341, 1960. 

21
Reed, R. B., and Stuart, H. CT: Patterns of growth in 

height and weight from birth to eighteen years of age. Pediatrics 
24:(5, Part II) 904-921, 1959. 

22Stuart, H. C., and Meredith, H. V.: Use of body measure
ments in the school health program. Am.J.Pzlb.HeaZth 36: 
1365-1386,1946. 

23Boyd, E.: An Introduction to Human BioZogy and Anatomy 
for First Year hfedical Students. Denver. Child Research Coun
cil, 1952. 

24Simmons, K.: The Drush Foundation study of child growth 
and development. II, Physical growth and development. Minog. 
Sot. Research in Child Dev. 9:(l), 1944. 

25Meredith, H. V.: Change in stature and body weight of 
North American boys during the last 80 years, in L. Lipsitt 
and C. Spiker, eds., Advances in ChiZd ,DeveZopment and 
Behavior, Vol. l .New York. Academic Press, 1963. pp. 69-114. 

26Bakwin, H.: The secular change in growth and develop
ment. Acta.Pediat. 53:79-89, 1964. 

27 Tanner, J. M.: The trend towards earlier physical matu
ration, in J. S. Meade and A. S. Parkes, eds., Biologic Aspects 
of Social ProbZems. London. Oliver and Boyd, 1965. 

28Hathaway, M. L., and Foard, E. D.: Heights and weights 
of adults in the United States. Home Ecolzomics Research Re-
port No. 10. Human Nutrition Research Division, United States 
Department of Agriculture. Washington, D.C., 1960. 

2gScott, J. A.: Report on the heights and weights (acd 
other measurements) ‘of school pupils in the county of 
London in 1959. London County Council, 1959. 

30Meredith, H. V.: Body size of contemporary groupsof 
eight-year-old children studied in different parts of. the world. 
Monog. Sot. Research in ChiZd Dev. 34-125:(l). Chicago. Uni
versity of Chicago Press, 1969. 

3barn, S. M., and Rohmann, C. G.: Ped.CZin.North dmetica’ 
14:283, 1967. 

32Beal, V. A.: A critical view of dietary study methods. 
Food and Nutrition News, 40:(3), Dec. 1968, and 40:(4), Jan. 
1969. 

33Beal, V. A,.: The nutritional history in longitudinal 
research. J.Am.Dietet.A. 51:426-432, Nov. 1967 

7 
I 


18 



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

DETAILED TABLES 


Table 1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

Distribution of height by group and percentiles, mean age, standard deviation,

and standard error of mean of children, 6-11 years of age, by sex and age:

United States, 1963-65 --------------------______________^_____------------------


Mean heights, standard deviations for mean heights, selected percentiles, and 

coefficient of variation for height of children, 6-11 years of age, by sex and 

age: United States, 1963-65-----------------------------------------------------


Distribution of weight by group and percentiles, mean age, standard deviation,

and standard error of mean of children, 6-11 years of age, by sex- and age:

United States, 1963-65----------------------------------------------------------


Mean weights, standard deviations for mean weights, selected percentiles, and 
coefficient of variation 
age: United States, 1963-65

for weight of children, 6-11 years of age, by sex and 


Percent distributions of children, 6-11 years of age, by height groups, accord

-Jng to sex and age: United States, 1963-65--------------------------------------


Percent distributions of children, 6-11 years of age, by weight groups, accord

ing to sex and age: United States, 1963-65 ______________________________________ 


Mean heights and standard errors for mean heights of children, 6-11 years of 

age, by geographic region, sex, and age: United States, 1963-65-----------------


Mean weights and standard errors for mean weights of children, 6-11 years of 

age, by geographic region, sex, and age: United States, 1963-65-----------------


Number of children, 6-11 years of age, in sample from the Health Examination 

Survey, by geographic regions, sex, and age: United States, 1963-65-------------


Mean heights and standard errors for mean heights of children, 6-11 years of 

age, by race, sex, and age: United States, 1963-65------------------------------


Mean weights and standard errors for mean weights of children, 6-11 years of 

age, by race, sex, and age: United States, 1963-65------------------------------


Number of children, 6-11 years of age, in sample from the Health Examination 

Survey, by race, sex, and age: United States, 1963-65---------------------------


Population, number of chfldren in sample, mean weight, and percentiles by weight

for boys, 6-11 years of age, by height group: United States, 1963-65------------


Population, number of children in sample, mean weight, and percentiles by weight

for girls, 6-11 years of age, by height group: United States, 1963-65-----------


Population, number of children in sample, mean weight, and percentiles by weight

for boys, 6 years of age, by height group: United States, 1963-65---------------


Population, number of children in sample, mean weight, and percentiles by weight

for boys, 7 years of age, by height group: United States, 1963-65---------------


Population, number of chfldren in sample, mean weight, and percentiles by weight

for boys, 8 years of-age, by height group: United States, 1963-65---------------


Population, number of children in sample, mean weight, and percentiles by weight

for boys, 9 years of age, by height group: United States, 1963-65---------------


Population, number of children in sample, mean weight, and percentiles by weight

for boys, 10 years of age, by height group: United States, 1963-65--------------


Page 

21 

22 

23 

24 

25 

25 

26 

26 

27 

28 

28 

29 

30 

31 

32 

33 

34 

35 

36 

19 



DETAILED TABLES-Con. 

Page 

Table 20. 	 Population, number of children in sample, mean weight,and percentiles by weight

for boys, 11 years of age, by height group: United States, 1963-65------------- 37 


21. 	 Population, number of children in sample, mean weight,and-percentiles by weight

for girls, 6 years of age, by height group: United States, 1963-65------------- 38 


22. 	 Population, number of children in sample, mean weight,and percentiles by weight

for girls, 7 years of age, by height group: United States, 1963-65------------- 39 


23. 	 Population, number of children in sample, mean weight,and percentiles by weight

for girls, 8 years of age, by height group: United States, 1963-65------------- 40 


24. 	 Population, number of children insample, mean weight,and percentiles by weight

for girls, 9 years of age, by height group: United States, 1963-65------------- 41 


25. 	 Population, number of children in sample, mean weight,and percentiles by weight

for girls, 10 years of age, by height group: United States, 1963-65------------ 42 


26. 	 Population, number of children in sample, mean weight,and percentiles by weight

for girls, 11 years of age, by height group: United States, 1963-65------------ 43 


27. 	 Mean heights and standard errors for mean heights of children, 6-11 years of 

age, by time of examination, sex, and age: United States, 1963-65-------------- 44 


28. 	 Mean weights and standard errors for mean weights of children, 6-11 years of 

age, by time of examination, sex, and age: United States, 1963-65-------?------ 45 


20 



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

Table 1. Distribution of height roup and percentiles,mean age,standard deviation,and standard error of meanof chil
dren, 

by
6- f 1 years of age, by sex and age: Dnited States, 1963-65 

Boys Girls 
Selected variables 

6 i 8 9 10 11 6 7 8 9 10 11 
pSX9 years Y-s yea*8 years years years years years years year8 years 

Height group Estimated number of children in population in thousands 

All groups------ 2,082 2,074 2,026 2,012 1,963 1,924 2,016 2,010 1,960 1,945 1,904 1!,868 
r - - - - - - - - - - - 7

Under lOS.O,cm-------- - 7 14 10 4 3 -
105.0-109.9 cm-------- 87 3 4 - 3 4 161 17 5 3 

110.0-114.9 cm-------- 417 7* 14 2 5 389 127 12 3 5 3 

115.0-119.9 cul-------- 749 326 76 8 2 775 379 106 25 3 

120.0-124.9 cul-------- 586 715 230 92 14 475 688 292 81 13 4 

125.0-129.9 cm-------- 200 605 684 267 108 18 173 546 602 297 85 14 

130.0-134.9 cm-------- 40 265 645 i29 289 81 25 199 591 508 267 57 
135.0-139.9 cm-------- 4 76 306 586 483 257 4 38 273 534 464 164 

140.0-144.9 cm-------- 8 58 409 600 486 12 63 303 515 416 
145.0-149.9 cm-------- - 6 82 333 560 - 5 12 143 347 555 
150.0-154.9 cIn-------- 3 21 103 357 47 148 324 

155.0-159.9 cm-------- 10 25 139 44 240 

160.0-164.9 cm-------- 16 8 63 

165.0 cm and over----- 5 20 

Percentile 	 j Height in centimeters i 
\L--

110.2 115.4 120.2' 124.5 128.5 134.5 107.7 113.3 118.6 124.0 129.1 135.3 

111.4 117.0 122.4 126.7 131.2 136.7 110.4 115.7 121.2 126.4 131.5 138.1 

116.2 120.9 126.3 131.2 135.7 141.2 114.2 119.7 125.6 130.8 136.1 142.6 

118.6 124.4 130.0 135.9 140.7 146.0 117.9 123.5 129.7 135.5 141.1 147.4 

122.6 128.6 134.0 140.2 144.8 150.5 121.8 127.7 133.8 140.1 146.0 152.8 

125.9 132.7 137.8 143.9 149.0 154.6 125.1 131.3 137.8 144.9 150.4 157.9 

128.5 134.7 139.4 145.8 151.5 157.3 128.0 $33.9 139.6 148.3 153.6 159.8 

Mean ageattime ofex-
amination(in years)-- 6.50 7.50 8.51 9.50 10.49 11.52 6.53 7.50 8.49 9.48 10.48 11.54 

Mean height in cm----- 118.6 124.5 130.0 135.5 140.2 145.7 117.8 123.5 129.4 135.5 140.9 147.6 

Standard deviation
in cm---------------- 5.27 5.42 5.67 6.71 6.79 6.98 5.47 5.91 6.22 6.89 7.27 7.83 

Standard error of 
mean---_- 0.24 0.36 0.26 0.44 0.37 0.27 0.27 0.18 0.33 10.31 0.31 0.24 



-- 

Table 2. Mean heights,. standard deviations for mean heights,selected percentiles, and coefficient 
of variation for height df children, 6-11 years of age, by s&x and age: United States, 1963-65 

-

Mean Standard Percentiles Coefficient 
.Sex and age 	 1neight Seviation of 

,LnZes in inches 5th 10th ) 25th ) 50th 1 75th 1 90th 1 95th variation 

Boys Height in inches -\ 

1 

6 years--------- 46.7 2.07 43.4 43.9 45.7 46.7 48.3 49.6 50.6 ..0444 
7 years--------- 49.0 2.13 45.4 46.1 47.6 49.0 50.6 52.2 53.0 .0435 
8 years--------- 51.2 2.23 47.3 48.2 49.7 5L.2 52.8 54.3 54.9 .0436 
9 years--------- 53.3 2.64 49.0 49.9 51.7 53.5 55.2 56.7 57.4 .0495 

10 years-------- 55.2 2.67 50.6 51.7 53.4 55.4 57.0 58.7 59.6 : .0484 

11 years-------- 57.4 2.75 53.0 53.8 55.6 57.5 59.3 60.9 61.9 .0479 

Girls 
I 

6 year---------- 46.4 2.15 42.4 43.5 45.0 46.4 48.0 49.3 50.4 .0464 
7 years--------- 48.6 2.33 44.6 45.6 47.1 48.6 50.3 51.7 52.7 j.0478 
8 years---------

9 year----------

50.9 

53.3 

2.45 

2.71 

46.7 

48.8 

47.7 

49.8 

49.4 

51.5 

51.1 52.7 

53.3 .55.2 

54.3 

57.0 

55.0 

58.4 

, .0481 
I 
1 .0508 

10 years-------- 55.5 2.86 50.8 51.8 53.6 55.6 57.5 59.2 60.5 / .0516 

11 years-------- 58.1 3.08 53.3 54.4 56.1 58.0 60.2 62.2 69.2 .0530 
L 
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Table 3. Distribution of weight by-group and percentiles, mean age, standard deviation, and stantird error of mean of 
children, 6-11 years OL age, by sex and age: United States, 196%a5 

Boys Girls 
Selected variables 

6 7 8 9 10 11 6 7 8 9 10 11 
years years years years years years years years years years years years 

Weight group Estimated number of children in population in thousands 

All groups------ 2,082 2,074 2,026 2,012 1,963 1,924' 2,016 2,010 1,9601 1,945 1,904 1,868 
- - - -

Under 15.0 kg--------- - 16 

15.0-19.9 kg---------- 563 159 44 8 722 275 70 16 3 

20.0-24.9 kg---------- lJ20 1,080 578 251 65 14 1,014 1,026 627 264 101 18 

25.0-29.9 kg---------- 258 662 928 797 518 175 194 528 773 717 459 180 

30.0-34.9 kg---------- 29 136 336 569 688 555 52 136 313 503 444 442 

35.0-39.9 kg---------- 6 23 91 220 422 585 18 33 104 213 427 457 

40.0-44.9 kg---------- 3 2 24 80 170 246 9 55 109 214 306 


45.0-49.9 kg---------- 3 12 18 43 43 185 - 3 15 102 113 202 


50.0-54.9 kg---------- 8 7 27 98 - - 2 14 59 123 

55.0-59.9 kg---------- 21 15 29 3 13 73 

60.0-64.9 kg---------- 9 7 15 - 3 9 41 


65.0-69.9 kg---------- 6 3 14 - 16 


70.0 kg. and over----- 3 8 - 12 9 


Percentile Weight in kilograms 

5th------------------ 15.9 18.3 20.5 21.8 25.3 27.4 15.6 16.8 20.2 21.5 24.6 27.1 
lOth------------------ 16.8 20.2 21.4 23.8 26.3 30.0 16.3 18.7 21.0 23.4 25.9 29.7 
25th------------------ 19.6 21.7 24.0 26.5 29.1 32.6 18.4 21.1 23.3 26.4 29.1 33.0 
50th------------------ 22.0 24.7 27.1 29.7 32.9 36.9 21.3 23.6 26.8 28.8 33.9 38.2 
75th------------------ 24.1 27.4 29.8 34.0 37.4 42.3 23.8 27.0 30.0 34.6 39.3 45.0 
gOth------------------ 26.8 29.7 34.1 39.2 42.1 49.3 26.6 29.8 34.7 41.7 45.7 53.1 
95th------------------ 28.8 32.6 37.1 44.2 45.1 53.5 29.2 33.0 38.8 46.3 49.9 58.2 

j 

Mean age at time of 
examination(in years)- 6.50 7.50 8.51 9.50 10.49 11.52 6.53 7.50 8.49 9.48 10.48 11.54 

Mean weight in kg----- 22.0 24.7 27.8 31.2 33.7 38.4 21.6 24.2 27.6 31.4 35.2 40.0 

Standard deviation in 
kg------------------- 3.48 4.06 4.85 6.82 6.63 8.42 3.73 4.21 5.48 6.84 

Standard error of 
mean----------------- 0.15 0.18 0.22 0.43 0.30 0.36 0.23 0.21 0.23 0.37 
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Table 4. Mean weights, standard deviations for mean weights, selected percentiles,snd coefficient
of variition for weight of children, 6-11 years of age, by sex and age: United States, 1963-65 

S@x and age weight 

po:ds 
deviation 
in pounds 5th LOth 25th 50th 75th 90th 95th 

of 
variation 

Boys Weight in pounds 

6 years--------------- 48.4 7.65 35.0 37.0 43.1 48.4 53.0 59.0 63.4 .158 
7 years--------------- 54.3 8.94 40.3 44.4 47.7 53.0 60..3 65.3 71.7 .165 
8 years--------------- 61.1 10.68 45.1 47.1 52.8 59.6 65.6 75.0 81.6 ..I75 
9 years--------------- 68.6 15.00 48.0 52.4 58.3 65.3 74.8 86.2 97.2 .219 

10 yews--------------- 74.2 14.58 55.7 57.9 64.0 72.4 82.3 92.b 99.2 .196 
11 years--------------- 84.4 18.51 60.3 66.0 71.7 81.2 93.1 108.5 117.7 .219 

Mean St'andard Percentiles Coefficient 
. 

Girls 

6 yews--------------- 47.4 8.20 34.3 35.9 40.5 46.9 52.4 58.5 64.2 .173 
7 years--------------- 53.2 9.26 37.0 41.1 46.4 51.9 59.4 65.6 72.6 ,174 ;-
8 years--------------- 60.6 12.06 44.4 46.2 51.3 59.0 66.0 76.3 85.4 ..- .199 

9 ye*rs--------------- 69.1 15.04 47.3 51.5 58.1 65.6 76.1 91.7 101.9 .218 
10 years ~~~--~-----~-~~ 77.4 17.93 54.1 57.0 64.0 74.6 86.5 -00.5 109.8 .232 .' 
11 years--------------- 88.0 20.42 59.6 65.3 72.6 84.0 99.0 -16.8 128.0 .232 

f 
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Table 5. Percent distributions of children, 6-11 years of age, by height groups, according to sex and 
age: United States, 1963-65 

Height group 
6 7 8 9 10 11 6 7 8 9 10 11 

years years years years years years years years years years years years 

Percent distribution 

All groups---- 100.0 100.0 100.0 100.0 LOO.0 100.0 100.0 	 100.0 100.0 100.0 100.0 100.0 - -

Under 105.0 cm---- 0.4 0.7 0.5 0.2 0.2 
105.0-109.9 cm---- 4.2 0.2 0.2 0.2 0.2 8.0 0.9 w 0.2 0.2 
110.0-114.9 cm---- 20.0 3.6 0.7 0.1 0.2 19.3 6.3 0.6 0.1 0.2 0.2 
L15.0-119.9 cm---- 36.0 15.7 3.7 0.4 m 0.1 36.4 18.8 5.4 1.3 0.2 
120.0-124.9 cm---- 28.2 34.5 11.4 4.6 0.7 23.6 34.2 14.9 4.2 0.7 0.2 
125.0-129.9 cm---- 9.6 29.2 33.8 13.2 5.5 0.9 8.6 27.2 30.7 15.2 4.5 0.8 
130.0-134.9 cm---- 1.9 12.8 31.8 26.3 14.7 4.2 1.3 9.9 30.1 26.1 14.0 3.1 
135.0-139.9 cm---- 0.2 3.7 15.1 29.1 24.6 13.4 0.2 1.9 13.9 27.5 24.4 8.8 
140.0-144.9 cm---- 0.4 2.9 20.3 30.6 25.2 0.6 3.2 15.6 27.0 22.3 
145.0-149.9 cm---- 0.3 4.1 17.0 29.1 0.2 0.6 7.4 18.2 29.7 
150.0-154.9 cm---- 0.1 1.0 5.2 18.5 2.4 7.8 17.4 
155.0-159.9 cm---- 0.5 1.3 7.2 2.3 12.9 
160.0-164.9 cm---- 0.8 0.4 3.4 
165.0 cm. and over 0.3 1.0 

Table 6. Percent distributions of children, 6-11 years of age, by weight groups, according to sax and 
age: United States, 1963-65 

Boys Girls 

Weight group 
6 7 8 9 10 11 6 7 8 9 19 11 

years years years years years years years years years years years years 

Percent distribution 

All groups---- 100.0 100.0 100.0 	 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
- - - - -

Under 15.0 kg----- - v 0.8 

15.0-19.9 kg------ 27.0 7.7 2.2 0.4 35.8 13.6 3.6 0.8 0.2 

20.0-24.9 kg------ 58.6 52.0 28.5 12.5 3.3 0.7 50.3 51.0 32.0 13.6 5.3 0.9 

25.0-29.9 kg------ 12.4 31.9 45.8 ,39.6 26.4 9.1 9.6 26.3 39.4 36.9 24.1 9.6 

30.0-34.9 kg------ 1.4 6.5 16.6 28.3 35.1 28.8 2.6 6.8 16.0 25.9 25.9 23.7 

35.0-39.9 kg------ 0.3 1.1 4.5 10.9 21.5 30.4 0.9 1.6 5.3 10.9 22.4 24.5 

40.0-44.9 kg------ 0.1 0.1 1.2 4.0 a.7 12.8 0.4 2.8 5.6 11.2 16.4 

45.0-49.9 kg------ 0.2 0.6 4.9 2.2 2.2 9.6 0.1 0.8 5.2 5.9 10.8 

50.0-54.9 kg------ 0.4 0.4 1.4 5.1 0.1 0.7 3.1 6.6 

55.0-59.9 kg------ 1.0 0.8 1.5 0.2 0.7 3.9 

60.0-64.9 kg------ - - 0.4 0.4 0.8 0.2 0.5 2.2 

65-O-69.9 kg------ 0.3 0.2 0.7 0.8 

70.0 kg. and over- 0.1 0.4 0.6 0.5 
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Table 7. Mean heights and standard errors for mean heights of children,6-11 years of age,,by geographic region, sex, and age:
United States, 1963-65 

Geographic region 

Sex and age 
:ota1 North- Mid-

east west south West. Total North- t;;; South Westeast. 

Boys Mean height: in centimeters Mean ieight in inches I Standard error in centimeters-
6 years------ 118.6 119.2 119.1 117.8 118.5 46.7 46.9 46.9 46.4 46.7 0.24 0.39 0.32 0.30 0.85 
7 years------ 124.5 124.5 125.8 124.2 123.6 49.0 49.0 49.5 48.9 48.7 0.36 0.43 0.58 0.5; 1.02 
s yeara------ 130.0 130.5 130.3 129.3 129.9 51.2 51.4 51.3 50.9 51.1 0.26 0.25 0.65 0.49 0.60 
9 years------ 135.5 135.9 137.2 134.5 134.0 53.3 53.5 54.0 53.0 52.8 0.44 0.63 0.69 0.39 1.78 

10 years------ 140.2 140.2 141.0 139.9 139.4 55.2 55.2 55.5 55.1 54.9 0.37 0.51 0.38 0.84 1.00 
11 years------ 145.7 146.3 146.2 144.5 145.8 57.4 57.6 57.2 56.9 57.4 0.27 0.62 0.46 0.24 1.01 

Girls 
6 years------ 117.8 119.0 118.9 116.9 116.6 46.4 46.9 46.8 46.0 45.9 0.27 0.35 0.51 0.34 0.56 
7 years------ 123.5 124.4 123.9 123.0 122.7 48.6 49.0 48.8 48.4 48.3 0.18 0.27 0.16 0.45 0.70 
8 years------ 129.4 129.2 130.3 129.5 128.5 50:9 50.9 51.3 51.0 50.6 0.33 0.41 0.40 0.58 1.11 
9 years------ 135.5 136.7 135.9 134.6 134.7 53.3 53.8 53.5 53.0 53.0 0.31 0.69 0.65 0.74 0.90 

10 years------ 140.9 140.6 141.9 140.2 140.9 55.5 55.4 55.9 55.2 55.5 0.31 0.77 0.61 0.64 0.85 
11 years------ 147.6 147.0 147.8 147.5 147.9 58.1 57.9 58.2 58.1 58.2 0.24 0.54 0.46 0.63 0.61 

Table 8. Mean weights and standard errors for mean weights of children,6-11 years of age, by geographic region, sex, and age:
United States, 1963-65 

Geographic region 

sex and age “-11 
Boys Mean weight in kilograms I Mean weight in P'mnds Standard error in kilograms-

6 years------ 22.0 22.0 22.4 21.4 22.3 48.4, 48.4 44.3 47.L 49.1 0.15 0.33 0.15 0.23 0.49 
7 years------ 24.7 24.5 25.6 24.2 24.3 54.3 53.9 56.3 53.2 53.5 0.18 0.23 0.48 0.24 0.50 a 
8 years------ 27.8 28.3 27.8 27.2 27.8 61.1 62.3 61.2 59.8 61.2 0.22 0.43 0.43 0.25 0.41 * 
g years------ : 31.2 31.9 31.9 30.1 30.8 68.6 70.2 70.2 66.2 67,8 0.43 0.64 0.63 0.59 0.39 ' 

10 years------ 33.7 33.9 34.1 33.5 33.4 74.2 74.6 75.0 73.7 73.5 0.30 0.28 0.37 0.55 0.40 
11 years------ 38.3 38.8 38.7 37.3 38.5 84.4 85.4 85.1 82.1 84.7 0.36 0.21 0.55 0.39 0.69 r 

Girls 
6 years------ 21.5 ' 21.8 22.8 20.7 20.8 47.4 48.0 50.2 45.5 45.8 0.23 0.30 0.31 0.30 0.51 
J years------ 24.2 24.6 24.6 23.8 23.4 53.2 54.1 54.1 52.4 51.5 0.21 0.40 0.24 0.63 0.28 = 
8 years------ 27.5 27.0 28.5 27.0 27.5 60.6 59.4 62.7 59.4 60.5 0.23 0.33 0.44 0.53 0.54 
g years------ 31.4 32.7 31.8 30.1 31.1 69.1 71.9 70.0 66.2 68.4 0.37 0.47 0.59 0.45 0.09 '. 

10 years------ 35.2 35.3 36.6 34.8 34.0 77.4 77.7 80.5 76.6 74.8 0.41 0.32 0.10 0.19 0.54 
11 years------ 40.0 40.6 40.1 39.7 39.6 88.0 89.3 88.2 87.3 87.1 0.40 0.29 0.50 0.37 0.25 

L - I-
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Table 9. Number of children, 6-11 years of age, in sample from the Health Examination Survey, by
geographic region, sex, and age: United States, 1963-65 

Sex and age 

Boys Number of children 

All ages, 6-11 years -__----_-_-------------------------- 3,632 893 961 850 928 
-

6 years -__----_-_-____---_-__________________c_-------------- 575 148 138 144 145 

7 years------------------------------;--'----------------------- 632 154 163 147 168 

8 years------------------------------------------------------ 618 148 164 145 161 

9 years -___--_--__---_--------------------------------------- 603 154 157 146 146 

10 years -_-__-__--__-___--_----------------------------------- 576 139 174 121 142 

11 years ---__-----_-_---_------------------------------------- 628 150 165 147 166 

Girls 

All  ages, 6-11 years------------------------------------	 3,487 1,782 .,896 1,707 .,734 
-

6 years--------------------------------------------~--------- 536 142 134 123 137 

7 years------------------------------------------------------ 609 160 179 144 121 

8 years -___----_-__-----__-____________________-------------- 613 178 151 136 148 

9 years---------------~---------------;---.---~------------ 581 146 158 146 131 

10 years--------------------------------------~--------------- 584 127 163 148 146 

11 years --____--___-___--__----------------------------------- 564 136 150 155 123 
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Table 10. Mean heights and standard errors for mean heights of children,6-llyears of age,by race, 
sex, and age: United States, 1963-65 

Sex and age 

Bovs Mean height
in centimeters 

Mean height
in inches 1 

Standard error 
in centimeters 

6 years---------------------- 118.6 118.5 119.1 46X- .-4L-7 46.9 0.24 0.30 0.72 
7 years---------------------- 124.5 124.5 i25.2 49.0 49.0 49.3 0.36 0.38 0.59 
8 years---------------------- 130.0 129.8 131.3 51.2 51.1 51.7 0.26 0.29 0.57 
9 years------------;--------- 135.5 135.5 135.0 -53.3 53.3 53.1 0.44 0.50 0.67 

10 years---------------------- 140.2 140.3 139.6 55.2 55.2 55.0 0.37 0.37 0.97 
11 years---------------------- 145.7 145.7 145.7 57.4 57.4 57.4 0.27 0.30 0.50 

,Girls 
.6 years--------.------------- 117.8 117.7 118.5 46.4 46.3 46.7 0.27 0.32 0.87 
7 years------------------------ 123.5 123.4 124.6 48.6 48.6 49.1 0.18 0.17 0.59 
8 years---------------------- 129.4 129.4 129.4 50.9 50.9 50.9 0.33 0.39 0.52 
9 years---------------------- 135.5 135.1 137.5 53.3 53.2 54.1 0.31 0.36 0.90 

10 years---------------------- 140.0 140.8 141.8 55.5 55.4 55.8 0.31 0.'34 0.65 
11 years---------------------- 147.6 147.3 149.2 58.1 58.0 58.7 0.24 0.27 0.69 

Table 11. Mean weights and standard errors for mean weights of children,6-llyears of &ge,by race, ] 
sex, and age: United.States, 1963-65 

Sex and age 

-I Total 11 White 1 Negro 

-

r 

8 years----------------------- I27.8 27.8 27.5 61.1 61.2 60.5 0.22 0.25 0.42 f 
9 years------------------------- 31.2 31.4 29.4 68.6 69.1 64.7 0.43 0.47 0.29 

10 years----------------------- 33.7 33.9 32.4 74.2 74.6 71.3 0.30 0.30 0.10 
11 years----------------------- 38.3 38.6 36.8 84.4 84.9 81.0 0.36 0.40 0.50 ' 

Girls 
6 years----------------------- 21.5 21.6 21.1 47.4 47.5 46.4 0.23 0.25 0.36 
7 years------------------------- 24.2 24.3 23.7 53.2 53.5 52.1 0.21 0.20 0.47 
8 years----------------------- 27.5 27.6 27.0 60.6 60.7 59.4 0.23 0.26 0.37 
9 years----------------------- 31.4 31.4 31.2 69.1 69.1 68.6 0.37 0.43 0.62 

10 years----------------------- 35.2 35.1 35.7 77.4 77.2 78.5 0.41 0.44 0.54 
11 years----------------------- 40.0 39.8 41.1 88.0 87.6 90.4 0.40 0.36 0.33 ', 

Boys Mean weight Mean weight Standard error 
in kilograms / in pounds inkilograms 

6 years----------------------- 22.0 -2270 'il.8 48.4 48.4 48.0 0.15 0.17 0.37 r 
7 years----------------------- 24.7 24.8 24.0 54.3 54.6 52.8 I 0.18 0.21 0.32 
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Table 12. Number of children,6-11 years of age, in sample from the Health Examination Survey, by 
race, sex, and age: United States, 1963-65 

Sex and age ,rotall/ White INegro / ti 

Boys rNumber of children 

All ages, 6-11 years _____________--_________________________-- 3,632 3,153 464 15 - - -

6 years -----------------------‘---------’ 575 489 84 2 

7 years------------------------------------------------------------ 632 551 79 2 

8 years ________________________________________-------------------- 618 537 79 2 

9 years ___________________________________I____-------------------- 603 525 74 4 

10 years -______-___-_______-____________________-------------------- 576 509 65 2 

11 years -_______________________________________-------------------- 628 542 83 3 

Girls 

All ages, 6-11 years -----------------------,------------------- 3,487 2,947 523 17 

6 years _.______-________-______________________-------------------- 536 461 72 3 

7 years -________--_____________________________-------------------- 609 512 93 4 

8 years ____-_________-___________ -___-__--_________________________ 613 498 113 2. 

9 years -__________-____________________________-------------------- 581 494 84 3 

10 years ____-___________________________________-------------------- 584 505 77 2 

. 11 years ________-_______________________________-------------------- 564 477 84 3 
-
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Table 13. Population,number of children in eample,mean weight,and percentiles by weight for boys,
6-11 years of age, by height group: United States, 1963-65 

lumber 
Height groups %- in

housands lample 

Under 105.0 centimeters---;-----------

105.0-109.9 centimeters----------------

110.0-114.9 centimeters----------------

115.0-119.9 centimkters----------------

120.0-124.9 centimeters----------------

125.0-129.9 centimeters----------------

130.0-134.9 centimeters----------------

135.0-139.9 centimeters----------------

140.$)-144.9 centimeters----------------

145.0-149.9 centimeters----------------

150.0-154.9 centimeters----------------

155.0-159.9 centimeters----------------

160.0 centimeters and over------------

h&r 41.3 inches----------------------

41.3-43.3 inches-----------------------

43.3-45.2 inches-----------------------

45.3-47.2 inches-----------------------

47.2-49.2 inches-----------------------

49.2-51.1 inches-----------------------

51.2-53.1 inches-------.---------------

53.2-55.1 inches-----------------------

'55.1-57-l inches-----------------------

57.1-59.0 Lnches-----------------------

59.1-61.0 inches-----------------------

61.0-63.0 inches-----------------------

63.0 inches and over------------------. 

Weight in kilograms 

7 2 e-s -mm -mm m-w m-s 

100 28 19.0 15.9 16.9 17.9 19.0 19.8 

512 145 19.5 17.1 18.1 19.3 20.6 21.6 

1,161 323 21.3 18.9 20.0 21.1 22.5~ 23.6 

1,638 488 23.5 20.7 21.9 23.2 24.7 26.4 

1,881 569 26.1 23.1 24.2 25.6 27.5 29.6 

1,848 555 28.8 25.0 26.4 28.2 30.0 33.0 

1,711 520 31.8 27.6 29.0 31.0 33.8 36.5 

1,561 473 35.2 30.3 31.9 34.0 37.1 41.8 

980 300 39.0 32.8 34.8 37.6 41.8 47.6 

482 163 42.6 3.6.0 37.7 41.0 45.9 51.4 

174 58 50.7 40.1 43.3 48.3 56.7 65.0 

20 8 B-m -mm s-m --m -Be -mm 

Weight in pounds 

7 2 -mm -SW --a S-B w-m 

100 28 41.8 35.0 37.3 39.4 41.9 43.7 

512 145 42.8 37.6 39.9 42.4 45.3 47.6 

1,161 323 46;8 41.5 44.0 46.5 49.5 51.9 

1,638 488 51.7 45.5 48.3 51.1 54.3 58.0 ', 

1,881 569 57.5 

63.3 

69.9 

77.5 

85.9 

93.7 

111.6 
m-m 

50.8 53.2 56.4 60.6 65.2 

1,848 555 55.0 58.2 62.1 66.0 72.6 
/

1,711 520 60.7 63.8 68.2 74.3 80.4 

1,561 423 66.7 70.3 74.8 81.6 92.0 ;' 

980 300 72.1 76.5 82.3 91.9 io4.5 

482 163 79.1 82.9 90.2 100.9 .13.0 ! 

174 58 88.2 95.2 I.06.3 124.8 -42.9 

20 8 s-w mm- m-w S-B W-B 
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Table& Population,number of children in sam le,mean wei ht,and 
e 

ercen&e$5by weight for girls,
6-11 years of age, by height group: Unf ted Sta es, 

?opulation (umber Mean 
I Percentile 

Height groups in in
thousands sample reight 

10th 25th 50th 75th 90th 

Under 105.0 centimeters----------------

105.0-109.9 ce&meters---------------

110.0-114.9 cent~metere----------------

115.0-119.9 centimeters----------------

120.0-124.9 centimeters----------------

125.0-129.9 centimeters----------------

130.0-134.9 centimeters----------------

135.0-139.9 centimeters----------------

140.0-144.9 centimeters----------------

145.0-149.9 centimeters----------------

150.0-154.9 centimeters----------------

155.0-159.9 centimeters----------------

160.0 centimeters and over-------------

Under 41.3 inches----------------------

41.3-43.3 inches-----------------------

_'-	 43.3-45.2 inches-----------------------

45.3-47.2 inches-----------------------

47.249.2 inches-----------------------

49.2-51.1 inches-----------------------

‘j1.2-‘j3.1 inches---------- ____ 

53.2-55.1 inches-----------------------

55.1-57.1 inches-----------------------

57.1-59.0 inches-----------------------

59.1-61.0 inches-----------------------

61.0-63.0 inches-----------------------

I 

Weight in ki .ograms 

30 7 ---s-s --w s-w -mm --w 

I 

185 49 17.4 15.3 15.9 16.8 18.0 19.5 

539 153 19.6 17.1 18.4 19.3 20.4 22.1 

1,288 359 21.1 18.7 19.6 20.8 22.4 24.1 

1,552 452 23.5 20.3 21.7 23.0 24.8 27.4 

1,717 518 26.1 22.2 23.8 25.6 28.1 30.8 

1,647 512 28.7 24.6 26.0 27.9 30.2 33.8 

1,477 450 32.3 27.3 28.9 31.3 35.0 39.4 

1,309 400 36.1 30.1 32.1 34.7 38.8 44.7 

1,062 314 39.5 32.0 34.9 38.5 43.1 48.3 

519 161 43.0 35.1 3i.8 42.6 47.1 53.9 

284 83 49.4 40.2 43.4 49.3 54.9 60.0 

90 29 53.8 43.8 46.7 50.9 61.7 67.0 

Weight in pounds 

30 7 m-m -mm -mm--- --- ---

185 49 38.3 33.8 34.9 36.9 39.; I 42.9 

539 153 43.1 37.7 40.5 42.4 44.9 48.6 

1,288 359 46.4 41.1 43.0 45.9 49.4 53.1 

1,552 452 51.7 44.7 47.7 50.6 54.5 60.3 

1,717 51E 57.3 48.9 52.3 56.2 61.9 67.7 

-_------- 1,647 512 63.2 54.2 57.2 61.4 66.5 74.3 

1,477 45C 71.1 60.0 63.6 68.8 77.0 86.6 

1,305 4OC 79.5 66.3 70.6 76.4 85.5 98.4 

1,062 314 86.9 70.4 76.9 84.8 94.9 106.2 

515 161 96.3 77.3 83.1 93.7 t03.7 118.6 

281 8: 108.6 88.6 95.4 108.5 120.7 131.9 

63.0 inches and over------------------- 9( 25 118.4 96.5 02.7 L11.9 135.7 147.4 
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Table 15. Population,number of children in sample,mean weight,and percentiles by weight for boys,
6 years of age, by height group: United States, 1963-65 

Population Number 
Height groups in in 

thousands sample 

Weight in kilograms 

Under 105.0 centimeters---------------- s-e 0 me- me- -a- -es 

105.0-109.9 centimeters---------------- 86 24 17.6 15.8 16.8 17.7 18.7 19.5 

110.0-114.9 centimeters---------------- 416 117 19.4 17.1 18.Y. 19.2 20.5 21.6 

115.0-119.9 centimeters---------------- 748 198 21.2 18.9 20.0 21.2 22.5 23.6 

120.0-124.9 centimeters---------------- 586 163 23.7 20.6 21.7 23.1 24.8 26.6 

125.0-129.9 centimeters---------------- 199 60 25.8 22.9 24.0 25.4 27.1 29.5 

130.0-134.9 centimeters---------------- 39 12 m-w mm- mm- m-m 

135.0-139.9 centimeters---------------- 3 1 -m- m-m 

140.0 centimeters and over------------- v-s 0 -w- m-s m-w 

Weight in pounds 

Under 41.3 inches---------------------- s-m 0 -mm -mm 

4i.3-43.3 inches----------------------- 86 24 38.7 34.7 37.0 38.9 41.2 42.9 

43.3-45.2 inches------------------------ 416 117 42.6 37.6 39.8 42.4 45.1 47.4 

45.3-47.2 inches----------------------- 748 198 46.8 41.5 44.1 46.6 49.5 51.9 

47.2-49.2 inches------------------------ 586 163 52.1 45.3 47.7 50.8 54.6 58.6 

49.2-51.1 inches-----rr.r---------------- 199 60 56.7 50.4 52.8 55.8 59.6 65.0 

51.2-53.1 inches----------------------- 39 12 mm- -..- m-w 

53.2-55.1 inches-----~----------------- 3 1 mm- m-s -mm 

55.1 inches and over------------------- s-m -m- --a -s- m-m -mm -i-0 I 
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Table 16. Population,number 	 of children in sample,mean weight,and 
States, 1963-65
7 years of age, by height group: United

percentiles by weight for boys, 


Height groups 

Under 105.0 centimeters----------------

105.0-109.9 centimeters----------------

110.0-114.9 centimeter~s----------------

115.0-119.9 centimeters----------------

120.0-124.9 centimeters----------------

125.0-129.9 centimeters----------------

130.0-134.9 centimeters----------------

135.0-139.9 centimeters----------------

140.0-144.9 centimeters----------------

145.0 centimeters and over-------------

Under 41.3 inches----------------------

41.3-43.3 inches-----------------------

43.3-45.2 inches-----------------------

45.3-47.2 inches-----------------------

47.2-49.2 inches-----------------------

49,.2-51.1 inches-----------------------

51.2-53-f inches-----------------------

53.2-55.1 inches-----------------------

55.1-57.1 inches----------------------

: 57.2 inches and over------------------

, 

Population Number 
in in

thousands sample 

0 

3 1 


74 22 


326 100 


715 224 


605 186 


264 75 


76 22 


8 2 

-mm 0 


-SW 0 

3 1 


74 22 


326 100 


715 224 


605 186 


264 75 


76 22 


8 2 

m-m 0 


Percentile 

Weight in kilograms 
em- w-w 

B-s e-m 

19.6 17.3 18.6 19.5 20.9 22.1 

21.3 18.9 20.0 21.1 

23.4 20.8 22.0 23.2 

26.1 22.9 24.2 25.7 

28.8 23.9 25.8 27.6 

30.2 26.5 28.5 29.9 
-me B-m mm- m-w 

m-w 

sWeight in PNound: 
m-w h-s mm- s-e 

-mm 

43.1 38.0 40.8 42.9 

46.9 41.6 44.0 46.4 

51.4 45.7 48.5 51.2 

57.5 50.1 53.1 56.6 

63.4 52.6 56.7 60.8 

66.4 58.3 62.6 65.8 
-v- em

s-s m-m w-s 

22.5 23.8 

24.7 26.2 

27.5 29.6 

29.9 31.8 

32.3 33.1 

mm- mm

-w-

45.8 48.6 

49.5 52.3 

54.3 57.6 

60.5 65.1 

65.9 70.0 

71.1 72.8 
m-m -mm 

m-m m-s 
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Table 17. Population,number of children in sample,mean weight,and percentiles by weight for boys,

8 years of age, by height group: United States, 1963-65 


Population Vumber 
Height groups in in

thousands sample 

Weight in kilograms 

Under 105.0 centimeters---------------- --- 0 S-M m-B -m- w-m B-B s-s 

105.0-109.9 centimeters---------------- 3 1 w-m S-B B-s s-m B-w S-B 

110.0-114.9 centimeters---------------- 14 4 --m w-s B-m S-M s-w m-s 

115.0-119.9 centimeters---------------- 75 22 21.0 18.8 19.6 20.8 22.2 23.0 

120.0-124.9 centimeters---------------- 230 71 23.7 21.0 22.1 23.3 24.6 26.8 

125.0-129.9 centimeters---------------- 684 209 26.0 23.4 24.2 25.6 27.5 29.4 

130.0-134.9 centimeters---------------- 645 196 29.0 15.2 26.8 28.4 30.3 33.8 

135.0-139.9 centimeters---------------- 305 94 32.6 27.9 29.1 31.8 34.3 37.4 

140.0-144.9 centimeters---------------- 58 18 34.9 30.6 31.6 33.3 34.9 39.0 

145.0-149.9 centimeters---------------- 5 2 m-B m-m B-m B-s --- m-m 

150.0-154.9 centimeters---------------- 2 1 mm- s-m we- -es S-B m-s 

155.0 centimeters and over------------- --- 0 --- -m- --- s-s W-B -es 

Weight in pounds 

Under 41.3 inches---------------------- mm- 0 --- w-w m-w w-s s-w m-m 

41.3-43.3 inches----------------------- 3 1 mm- L-m s-w --- B-m --w 

43.3-45.2 inches----------------------- 14 4 -s- m-w S-B B-s S-B --s 

45.3-47.2 inches----------------------- 75 22 46.4 41.5 43.1 45.9 48.8 50.7 
47.2-49.2 inches------------------------ 230 71 52.1 46.2 48.6 51.2 53.9 58.9 
49.2-51.1 inches------------------------ 684 209 57.2 51.5 53.2 56.2 60.5 64.8 
51.2-53.1 inches----------------------- 645 196 63.9 55.4 59.0 62.4 66.6 74.5 
53.2-55.1 inches----------------------- 305 94 71.9 61.3 64.1 69.9 75.5 82.3 
55.1-57.1 inches----------------------- 58 18 76.8 67.4 69.4 73.2 76.7 85.7 
57.1-59.0 inches----------------------- 5 2 w-s s-w -s- m-s m-m s-m 

59.1-61.0 inches----------------------- 2 1 B-w v-- S-B --- m-w ---

61.0 inches and over------------------- m-m 0 --- s-m --- -w- e-m -s-
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--- 

--- 

--- --- 

--- 

--- 

--- 

--- 

w-w --- --- 

-mm --- --- --- 

--- mm-  w-- w-a --- --- --- --- --- 
23.4 24.7 25.9 

25.5 27.7 30.0 

28.0 29.7 32.3 

30.9 33.8 37.7 

34.4 37.7 43.3 

36.4 46.8 49.4 

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

--- --- 

--- 

--- 

--- 

Table 18. Population,number 	 of children in sample,mean weight,and
9 years of age, by height group: United

percentiles by weight for boys,
States, 1963-65 

Height groups 
Population Number Mean . 

PercentiSe 

in i.n


thousands sample 


Weight in kilograms 

Under 105.0 centimeters----------------

105.0-109.9 centimeters----------------

110.0-114.9 centimeters----------------

115.0-119.9 centimeters----------------

120.0-124.9 centimeters----------------

125.0-129.9 centimeters----------------

130.0-134.9 centimeters----------------

135.0-139.9 centimeters----------------

140.0-144.9 centimeters----------------

145.0-149.9 centimeters----------------

150.0-154.9 centimeters----------------

155.0-159.9 centimeters----------------

160.0 centimeters and over-------------

Under 41.3 inches----------------------

41.3-43.3 inches----------.------------

43.3-45.2 inches-----------------------

45.3-47.2 inches-----------------------

47.2-49.2 inches----------.------------

49.2-51.1 inches----------------.-----

.	. 51.2-53.1 inches---------------------.

'\ 53.2-55.1 inches----.-----.-----------

'* 	 55.1-57.1 inches----.------------------

57.1-59.0 inches----------.------------

59.1-61.0 inches-------------;--------

61.0-63.0 inches----------.-------L-----

63.0 in&es and over-------------------

7 2 -mm 

w-w 0 B-s w-m --m 

2 1 -m- --a 

7 2 c-s es- r-

91 26 23.2 20.6 22.1 

266 78 26.1 22.7 23.9 

529 163 28.4 25.0 26.3 

585 177 31.7 27.2 28.8 

408 121 36.3 30.0 31.9 

81 23 39.3 30.6 32.4 

20 7 48.3 -mm s-m 

10 3 53.7 -"-

-mm 0 -s-

em

--_ w-w 

-mm --m 

-mm I mm- I m-s 

23.4 24.7 25.9 

25.5 27.7 30.0 

28.0 29.7 32.3 

30.9 33.8 37.7 

34.4 37.7 43.3 

36.4 46.8 49.4 

m-mm-m 

me- MB- -mame- MB- -ma 

I I 

-mm-mm I -mm I mm-

Weight in pounds 

7 2 SW- w-m 

-ss 0 --s --w -SW 

2 1 e-m -a-

7 2 m-b SW-

91 26 51.0 45.3 48.7 

266 78 57.5 49.9 52.7 

529 163 62.5 55.0 57.9 

585 177 69.7 59.9 63.4 

408 121 79.8 66.1 70.2 

81 23 86.5 67.3 71.2 

20 7 a-- w-s 

10 3 m-s -s-

0 --w -mm 

m-s w-m e-m 

w-e VW- -mm 

e-s -w- -w

m-w m-w w-m 

51.6 54.3 57.0 

56.2 60.9 66.0 

61.5 65.3 71.0 

67.9 74.4 82.9 

75.7 83.0 95.3 

80.0 03.0 LO8.8 
v-w w-m -w

-mm 	 w-m w-

-:. - m-m 
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Table 19. Population,number of children in sample,mean weight,and percentiles by weight for boys,
10 years of age, by height group: United States, 1963-65 -

Population Jumber 
in inHeight groups 

thousands sample 1 
0I m-m 

Weight in kilograms 

Under 105.0 centimeters---------------- m-w m-m 

105.0-109.9 centimeters---------------- 3 1 


110.0-114.9 centimeters---------------- 4 1 mm- 


115.0-119.9 centimeters---------------- 0 -em mm- -mm --m 

120.0-124.9 centimeters---.------------- 14 4 -mm -mm -mm m-w 

125.0-129.9 centimeters---------------- 107 30 26.7 23.7 25.1 26.1 27.7 30.7' 

130.0-134.9 centimeters---------------- 289 82 28.4 24.0 26.2 28.4 3o.c 32.4 

135.0-139.9 centimeters---------------- 482 143 31.4 27.7 29.0 30.8 33.5 35.7 

140.0-144.9 centimeters---------------- 600 178 34.6 30.3 31.8 33.5 36.5 40.9 

145.0-149.9 centimeters---------------- 332 96 38.8 32.5 35.1 38.0 41.8 45.6 

150.0-154.9 centimeters---------------- 102 33 42.C 35.7 36.9 39.9 43.1 50.9 

155.0-159.9 centimeters---------------- 24 8 -mm -SW m-e m-m 

160.0 centimeters and over------------- a -mm mm-

Weight in pounds 
Under 41.3 inches---------------------- m-m a m-w -mm mm-

41.3-43.3 inches----------------------- 3 1 a-- --m m-v 

,43,3-45.2 inches----------------------- 4 1 -mm 

45,3-47.2 inches----------------------- a --a mm-

47.2-49.2 inches----------------------- 14 4 m-m m-w m-m 

49.2-51.1 inches----------------------- 107 30 58.8 --a 

51.2-53.1 inches----------------------- 289 82 62.5 52.2 55.3 57.3 60.9 67.5 I 
53.2-55.1 inches----------------------- 482 143 69.1 55.1 57.5 62.5 65.9 71.4 

55.1-57.1 inches----------------------- 600 178 76.1 60.9 63.8 67.8 73.6 78.7 '-
57.1-59.0 inches----------------------- 332 96 85.5 66.6 69.9 73.6 80.2 90.1 
59.1-61.0 inches----------------------- 102 33 92.5 71.5 77.3 83.7 92.1 .00.5 

I 

61.0-63.0 inches----------------------- 24 a m-w 78.4 81.1 87.7 94.8 l2.0 
63.0 inches and over------------------- m-m C -em -mm e-e 

I 
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Table 20. Population,number of children in sample,mean weight,and percentiles by weight for boys.,.
11 years of age, by height group: United States, 1963-65 

Height groups 

Under 105.0 centimeters----------------

105.0-109.9 centimeters----------------

110.0-114.9 centimeters----------------

115.0-119.9 centimeters----------------

120.0-124.9 centimeters----------------

125.0-129.9 centimeters----------------

130.0-134.9 centimeters----------------

135.0-139.9 centimeters----------------

140.0-144.9 centimeters----------------

145.0-149.9 centimeters----------------

150.0-154.9 centimeters----------------

155.0-159.9 centimeters----------------

Population Number Meanin in 
thousands sample weight 

B-B 0 s-m 

3 1 m-s 

s-w 0 

2 1 s-s 

-mm 0 

17 6 e-w 

80 27 29.8 

257 83 32.0 

485 154 35.2 

560 179 39.1 

356 122 42.4 

Percentile 

Weight in kilograms 
B-m S-B -mm 

s-s a-m 

s-s -mm 

S-B we- m -m 

-s- s-m 

-Be -em w-m m-m -mm 

26.0 27.9 29.6 32.1 33.6 

28.4 29.3 31.3 34.3 36.3 

30.5 32.2 34.2 37.3 41.1 

33.4 34.9 37.6 41.2 47.8 
I 

36.2 37.9 41.2 45.8 50.8 

39.7 42.8 47.8 54.5 65.1 

m-w S-B m-w s-s I es-

Weight in pounds 

w-s -mm s-m s-m 

m-s B-v --m B-B 

m -m e-m SW- m-s 

w-w m-w e-m s-s B-B 

m-s s-m -mm -mm m-m 

-es s-w B-m w-m 

57.3 61.4 65.0 70.6 74.0 

62.5 64.6 68.8 75.4 79.9 

67.1 70.8 75.3 $2.0 90.3 

73.6 76.7 82.7 90.7 .05.1 

79.7 83.4 90.6 100.7 .11.7 

87.3 94.3 .05.2 120.0 43.F 

-mm m-m s-s m-r v-m 
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160.0 centimeters and over-------------

Under 41.3 inches----------------------

41.3-43.3 inches------------------------

43.3-45.2 inches------------------------

45.3-47.2 inches-----------------------

47.2-49.2 inches-----------------------

49.2-51.1 inches-----------------------

51.2-53.1 inches---------------------.. 

53.2-55.1 inches-----------------------

55.1-57.1 inches-----------------------

57.1-59.0 inches-----------------------

59.1-61.0 inches-----------------------

61.0-63.0 inches-----------------------

63.0 inches and over-------------------

138 47 49.9 

20 8 s-w 

m-B 0 B-s 

3 1 -s-

m-w 0 s-w 

2 1 m-m 

S-B 0 

17 6 w-s 

80 27 65.6 

257 83 70.4 

485 154 77.6 

560 179 86.2 

356 122 93.3 

138 47 109.8 

20 8 -mm 



--- 

--- 

--- 

--- 

--- 

Table 21. Population,numberofchildren in sample,mean weight,and percentiles by weight for girls,
6 years of age, by height group: United States, 1963-65 

lumber Percentile 
Height groups PopuFonin 

thousands mmple 

Weight in ki .ograms 

Under 105.0 centimeters---------------- 13 3 S-B 

105.0-109.9 centimeters----------------- 160 41 16.8 15.3 15.8 16.6 17.8 18.7 I 

110.0-114.9 centimeters---------------- 388 107 19.4 17.0 18.4 19.2 20.3 21.9 

115.0-119.9 centimeters---------------- 774 204 21.1 18.6 19.5 20.8 22.4 24.2 

120.0-124.9 centimeters---------------- 474 128 23.5 20.5 21.8 23.1 24.7 27.0 

125.0-129.9 centimeters---------------- 173 46 26.5 22.5 23.8 25.6 28.1 31.7 

130.0-134.9 centimeters---------------- 25 6 B-s w-s -w- -se S-B 

135.0-139.9 centimeters---------------- 4 1 S-B v-m m-w 

140.0 centimeters and over------------- -s- 0 -mm s-w B-s a--

Weight in pounds 

Under 41.3 inches---------------------- 13 3 36.5 39.1 41.2 
41.3-43.3 inches----------------------- 160 41 37.0 42.3 44.6 48.1 

43.3-45.2 inches----------------------- 388 107 42.6 45.8 49.3 53.2 

45.3-47.2 inches----------------------- 774 204 46.4 50.8 54.4 59.4 

47.2-49.2 inches----------------------- 474 128 51.8 56.4 61.7 69.7 

49.2-51.1 inches----.------------------ 173 46 58.2 s-m s-- w-m 

51.2-53.1 inches----.------------------ 25 6 B-w B-B B-B m-s 

53.2-55.1 inches----.-----.------------ 4 1 B-w s-w -me 

55.1 in&es and over---------.--------- w-- 0 w-e B-w M-s 

“; ‘. , 

,, I. 
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Table 22. Population,numberofchildren in sample,mean wefght,and .percentiles by wei ht for girls,
7 years of age, by height group: United States, 1963-6 f 

?opulation Number Mean 
Percentile 

Height groups 
thousands sample tieightin in 

Under 105.0 centimeters----------------

105.0-109.9 centimetets----------------

110.0-114.9 centimeters----------------

115.0-119.9 centimeters----------------

120.0-124.9 centimeters----------------

125.0-129.9 centimeters----------------

130.0-134.9 centimeters--.---------------

135.0-139.9 centimeters----------------

140.0-144.9 centimeters----------------

145.0-149.9 centimeters----------------

150.0-154.9 centimeters----------------

155.0 centimeters and over------------

h&r 41.3 inches--~------------------

41.3-43.3 inches-----------------------

43.3-45.2 inches----------.-----------

' 	 45.3-47.2 inches------------------.----

47.2-49.2 inches-----------------------

49.2-51.1 inches-----------------------

51.2-53.1 inches-----------------------

53.2-55.1 inches----------------------

q 	 55.1-57.1 inches-----------------------

57.1-59.0 inches-.----------------.----

59.1-61.0 inches-----------------------

61.0 incnes and over-------------------

Weight in kilograms 
B-s 0 B-s m-m mm- -SW m-w 

17 6 S-B W-B --s -mm W-B 

127 39 19.2 17.3 18.4 19.2 20.0 21.5 

378 114 21.1 18.7 19.6 20.9 22.3 23.5 

688 204 23.6 20.4 21.7 23.1 24.8 27.7 

545 166 26.3 22.0 23.8 25.8 28.6 31.3 

198 63 28.0 24.2 25.4 26.7 29.7 33.4 

37 12 B-w B-B SW- W-B m-m us-

11 4 s-w m-w S-B 

4 1 s-m S-B w-s 

w-m 0 m-w S-B m-s 

m-N w-w c-m .s- -mm 

Weight in pounds 

B-w 0 s-s L-B s-s s-s w-m 

17 6 w-w s-w S-B m-B S-B 

127 39 42.3 38.0 40.5 42.2 44.0 47.3 

378 114 46.4 41.2 43.2 45.9 49.0 51.7 

688 204 51.8 44.8 47.8 50.7 54.6 60.9 

545 166 57.9 48.4 52.3 56.7 62.9 68.8 

198 63 61.6 53.2 55.8 58.8 65.3 73.5 

37 12 71.6 S-B s-m -s-

11 4 B-s m-s B-B B-w 

4 1 B-s B-B W-B w-s 

S-B 0 BBS W-B B-s w-s 

m-w m-s B-s B-s v-s -mm 
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Table 23. Population,numberof children in sample,mean weight,and percentiles by weight for girls,

8 years of age, by height group: United States, 1963-65 


Population Yumber 
Height groups in in 

thousands sample 

Weight in kilograms 

Under 105.0 centimeters---------------- 9 2 --w --- --- m - m  s-w m - w  

105.0-109.9 centimeters---------------- s-w 0 --- --- --- --- s-w s-s 

110.0-114.9 centimeters---------------- 12 4 -we --- --- m-s w-w m m -

115.0-119.9 centimeters---------------- 100 33 21.7 18.8 19.6 21.2 23.7 25.0 

120.0-124.9 centimeters---------------- 291 92 23.0 20.0 21.0 22.5 24.4 26.8 

125.0-129.9 centimeters---------------- 601 186 25.7 22.2 23.6 25.4 28.1 30.5 

130.0-134.9 centimeters---------------- 590 188 29.0 24.7 26.2 28.3 30.6 34.4 

135.0-139.9 centimeters---------------- 272 82 32.5 27.8 29.2 31.8 35.1 39.4 

140.0-144.9 centimeters---------------- 63 21 38.7 31.8 34.0 38.3 42.2 46.7 

145.0-149.9 centimeters---------------- 11 5 -mm m-m --- W-B m-s ---

150.0 centimeters and over------------- -mm 0 --- s-m m-m m-m m-M -mm 

Weight ir ’ I lounds 

Under 41.3 inches---------------------- 9 2 s-m m m - --- - m m  v -m ---

41.3-43.3 inches----------------------- --- 0 --- --w m-s  s-w m m - mm-

43.3-45.2 inches----------------------- 12 4 --w -a- s-w --- --w ---

45.3-47.2 inches----------------------- 106 33 47.7 41.3 43.2 46.7 52.1. 55.0 

47.2-49.2 inches----------------------- 291 92 50.7 44.0 46.3 49.5 53.7 58.9 

49.2-51.1 inches----------------------- 601 186 56.7 48.7 52.0 55.8 61.7 67.0 ' 

51.2-53.1 inches----------------------- 590 188 63.9 54.3 57.8 62.2 67.3 75.6 

53.2-55.1 inches----------------------- 272 82 71.7 61.2 64.3 69.9 77.1 86.7 

55.1-57.1 inches----------------------- 63 21 85.1 70.1 74.8 84.2 92.8 02.8 L 

57.1-59.0 inches----------------------- 11 5 --- --- --- --- B-s m-m 

59.1 inches and over------------------- --a 0 --- mm- --- -em -mm -c.. 
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Tabie 24. Population, number of children in sample, mean weight, and percentiles by weight for 
girls, 9 years of age, by height group: United - States, 1963-65 

?opulation [umber
in inHeight groups 

thousands ample B 
Under 105.0 centimeters----------------

los.o-io9.9 centimeters----------------

3 

_--

1 -tie 

0 I -a-

m-m 

-mm 

m-m 

110.0-114.9 centimeters---------------- 2 1 --a -mm 

115.0-119.9 centimeters---------------- 25 7 D - m  -a- m-e 

120.0-124.9 centimeters---------------- 81 23 23.7 20.7 22.2 23.2 25.3 27.0 

125.0-129.9 centimeters---------------- 296 90 26.1 22.8 24.1 25.7 28.6 29.8 

130.0-134.9 centimeters---------------- 507 152 28.4 24.6 26.0 27.6 30.2 33.2 

135.0-139.9 centimeters---------------- 534 165 32 4 27.8 29.2 31.1 35.0 38.5 

140.0-144.9 centimeters---------------- 302 91 37.1 30.5 32.3 34.7 40.3 45.6 

145.0-149.9 centimeters---------------- 143 38 39.8 29.9 33.3 40.0 46.5 49.9 

150.0-154.9 centimeters---------------- 46 13 D-m --_ 

155.0 centimeters and over------------- 0 m-e m-m 

Weight in kilograms 

WI2i ght in pounds 

k&r 41.3 inches---------------------- 3 1 -em -em -em m-s mm-

41.3-43.3 inches----------------------- 0 -em t-- m -m - m m  --w 

43.3-45.2 inches----------------------- 2 1 m-m 

45.3-47.2 inches----------------------- 25 7 -mm D - m  -mm D-w 

47.249.2 inches----------------------- 81 23 52.1 45.5 48.8 51.1 55.6 59.5 

49.2-51.1 inches----------------------- 296 90 57.3 50.1 52.9 56.6 61.6 65.5 

51.2-53.1 inches----------------------- 507 152 62.5 54.1 57.2 61.3 66.3 73.0 

53.2-55.1 inches----------------------- 534 165 71.4 61.2 64.1 68.5 77.1 84.7 

55.1-57.1 inches----------------------- 302 91 81.7 67.1 71.0 76.3 88.6 99.0 

57.1-59.0 inches----------------------- 143 38 87.5 65.8 73.3 87.9 .02.4 109.8 

‘~9.141~0 inches----------------------- 46 13 -mm m-v -mm 

61.0 inches and over------------------- 0 -mm v-m -mm 
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Table 25.Population,number of 	 children in sample,mean weight,and percentiles by weight for girls,
10 years of age, by height group: United States, 1963-65 

Height groups 
Population Vumber 

in in 
thousands sample “‘t fi 

Under 105.0 centimeters---------------- -em 0 -w- 


105.0-109.9 centimeters---------------- 4 1 


110.0-114.9 centimeters---------------- 4 1 


115.0-119.9 centimeters---------------- 3 1 m-s 


120.0-124.9 centimeters---------------- 13 4 


125.0-129.9 centimeters---------------- 85 26 25.5 


130.0-134.9 centimeters---------------- 266 85 28.6 


135.0-139.9 centimeters---------------- 463 139 31.9 


140.0-144.9 centimeters---------------- 515 161 36.3 


145.0-149.9 centimeters---------------- 347 106 40.0 


i50.0-154.9 centimeters---------------- 148 45 43.4 


155.0-159.9 centimeters---------------- 44 12 a--


160.0 centimeters and over------------ 7 3 


Under 41.3 inches---------------------- se- 0 --e 


41.3-43.3 inches----------------------- 4 1 


43.3-45.2 inches----------------------- 4 1 


45.3-47.2 inches----------------------- 3 1 m-e 


47.2-49.2 inches----------------------- 13 4 m-L 


49.2-51.1 inches-----------------i------ 85 26 56.2 


51.2-53.1 inches----------------------- 266 85 62.9 


53.2-55.1 inches----------------------- 463 139 70.3 


55.1-57.1 inches----------------------- 515 161 79.9 


57.1-59.0 inches----------------------- 347 106 88.1 


59.1-61.0 inches----------------------- 148 45 95.5 


61.0-63.0 inches----------------------- 44 12 w-w 


63.0 inches and over------------------- 7 3 


Weight in kilograms 

m-m -mm m-m -mm 

-mm -c- -mm -mm 

-mm m-m ..m

-s- w-- mm- em- -a

-w-

21.4 23.5 24.6 26.5 30.1 


24.6 25.8 27.4 29.8 32.8 


26.7 28.2 31.0 34.8 40.0 


30.3 32.2 34.7 37.0 45.4 


32.4 35.7 38.7 42.6 48.7 ( 


35.7 37.4 41.8 45.0 51.4 


w-m -c


mm- -mm -mm 


Weight in pounds 

-mm -mm , 

m-w -mm w-m 

-a- -em -mm 

-w- -mm m-s 

-mm B-s 

47.1 51.8 54.1 58.2 66.2 


54.1 56.8 60.4 65.1 72.3 


58.8 62.0 68.3 76~6 88.0 


66.7 71.0 76.4 81.4 99.9 , 


71.4 78.5 85.5 93.7 .07.1 


78.5 82.3 91.2 99.0 I3.1 


-em -mm m-m -mm 


--L -..- -ma 
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Table 26. Population,numberofchildren in sample,mean we$ght,and percentiles by weight for girls,
11 years of age, by height group: United States, 1963-65 

Population Number Mean 
Percentile 

in inHeight groups 
thousands sample weight 

10th 25th 50th 

Under 105.0 centimeters----------------

105.0-109.9 centimeters----------------

110.0-114.9 centimeters----------------

115.0-119.9 centimeters----------------

120.0-124.9 centimeters----------------

125.0-129.9 centimeters----------------

130.0-134.9 centimeters----------------

135.0-139.9 centimeters----------------

140.0-144.9 centimeters----------------

145.0-149.9 centimeters----------------

150.0-i54.9 centimeters----------------

155.0-159.9 centimeters----------------

160.0 centimeters and over-------------

Under 41.3 inches----------------------

41.3-43.3 inches-----------------------

43.3-45.2 inches-----------------------

45.3-47.2 inches-----------------------

47.2-49.2 inches-----------------------

49.2-51.1 inches-----------------------

51.2-53.1 inches--;-------------------

53.2-55.1 inches-----------------------

55.1-57.1 inches-.---------------------

57.1-59.0 inches-----------------------

59.1-61.0 Inches-----------------------

61.0-63.0 inches-----------------------

63.0 inches and over-------------------

Weight in kilograms 

3 1 

3 1 m - m  

3 1 -we 

w-m 0 - m m  e-m 

3 1 me- m-e m - m  

14 4 -we 

57 18 29.7 26.6 27.3 28.5 

164 51 32.4 27.4 29.2 32.3 

416 123 34.9 29.4 31.4 34.4 

555 i64 39.2 32.3 34.5 38.2 

324 103 44.0 34.8 38.0 42.8 

240 71 49.4 40.3 42.9 49.3 

82 26 53.7 43.7 46.2 50.8 

Weight in pounds 

m - m  s-e ,',, 

e-s m-s  -mm 
3 1 

3 1 

3 1 --m w-s  m - w  m-m 

w-s 0 v-m -se m - w  -a-

3 1 w-s 

m-s  m m - -mm14 4 

57 18 65.4 58.6 60.1 62.6 

164 51 71.3 60.2 64.3 71.0 

416 123 76.7 64.6 69.0 75.6 

555 164 86.4 70.9 75.9 83.9 

324 103 96.9 76.7 83.6 94.2 

240 71 108.6 88.7 94.4 .08.4 

82 26 118.2 96.1 .01.8 Al.7 

75th 90th 

se- m m 

- m m  e-m 

- m m  

m-s  

-a-- - m m  

31.5 33.3 

35.2 39.6 

37.5 40.0 

42.9 47.9 

48.2 54.6 

55.3 61.8 

61.2 67.4 

-se 

m-m 

B-m s-w 

m-s m-w 

--a mm

s-m --w 

69.3 73.3 

77.5 82.2 

82.4 88.0 

94.4 LO5.4 

06.1 L20.1 

21.7 L35.9 

34.5 L48.3 
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Table 27.Mean heights and standard errors for mean heights of children,6-1Qears of age,by time of 
examination, sex, and age: United States, 1963-65 

Time of examination 

j:OO a.m. 10:00 a.m. 11:OO a.m. 2:00 p.m. 3:00 p.m. 

118.9 
124.8 
130.4 
136.2 
140.8 
146.0 

119.7 
125.0 
129.7 
135.6 
141.0 
147.9 

1.06 
0.49 
0.90 
0.44 
0.59 
0.55 

0.91 
1.02 
0.54 
0.87 
0.64 
0.61 

Mean height in centimeters 

118.5 119.1 117.7 
124.3 124.9 123.9 
129.8 130.9 129.8 
135.8 135.1 135.2 
140.3 138.8 139.7 
145.4 146.7 146.0 

117.2 117.7 118.2 
124.0 123.0 122.9 
129.2 129.7 128.9 
136.8 133.7 135.9 
142.0 139.7 140.8 
148.0 145.5 147.0 

Standard error in centimeters 

0.46 0.32 1.26 
0.70 0.51 0.69 
0.56 0.53 0.66 
0.70 1.53 0.38 
0.53 2.08 0.63 
0.69 1.64 0.46 

0.57 0.44 1.38 
0.29 0.61 0.57 
0.72 0.71 0.56 
0.82 0.95 0.55 
0.55 1.74 0.73 
0.90 2.68 0.41 1 

118.3 
124.8 
130.2 
134.6 
139.7 
144.6 

118.0 
123.3 
129.5 
135.1 
139.3 
149.4 

0.39 
0.40 
0.33 
1.21 r 
0.71 
1.36 

0.44 
0;41 
1.17 ; 
0.67 
1.61 
1.51 , 

44. 
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Table 28. Mean weights 	 and standard errors for mean weights of children, 6-11 years of age, by
time of examination, sex, and age: United States, 1963-65 

Time of examination 
Sex and age 

9:00 a.m. 
I 

10:00 a.m. 
I 

11:OO a.m. 
I 

2:00 p.m. 
I 

3:00 p.m. 

Boys 

6 
7 
8 
9 

10 
11 

Girls 

6 years-----------------------------------

7 years------------------------------

8 years----------------~-------------

9 years-----------------------------------

10 years------------------------------

11 years---------------------------

Boys 

6 
7 
8 
9 

10 
11 

Girls 

6'years """""""""""""""""""""""""""""""" 
7 years """""""""""""""""""""""""""""""" 
8 years """""""""""""""""""""""""""""""" 
9 years """""""""""""""""""""""""""""""" 

10 years """""""""""""""""""""""""""""""" 
11 years """""""""""""""""""""""""""""""" 1 

Mean weight in kilograms 

21.2 21.7 22.2 21.9 22.0 
24.4 24.7 24.2 24.7 24.9 
28.5 27.3 27.8 28.1 27.7 
31.1 30.8 31.9 31.3 30.7 
34.0 33.4 34.4 33.7 32.8 
38.5 37.6 38.3 38.6 39.5 

22.0 21.0 21.6 22.5 21.6 
24.6 24.3 24.0 23.8 24.2 
27.6 27.7 26.9 27.6 27.9 
31.5 31.7 29.3 32.1 31.7 
34.2 35.8 35.9 35.0 34.1 
40.4 40.1 37.2 39.4 41.8 

Standard error in kilograms 

0.33 0.29 0.22 0.08 0.24 
0.37 0.39 0.22 0.64 0.30 
0.55 0.36 0.60 0.64 0.22 
0.48 0.59 0.13 0.59 0.41 
0.13 0.49 0.28 0.52 0.68 
0.14 0.33 0.69 0.49 0.64 

0.32 0.40 0.39 0.33 0.31 
0.47 0.30 0.34 0.31 0.59 
0.35 0.44 0.58 0.58 0.68 
0.35 0.62 0.24 0.66 0.36 
0.63 0.65 0.57 0.08 0.40 
0.55 0.52 0.67 0.56 0.26 
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APPENDIX 


STATISTICAL NOTES 

Survey Design 

The sample design of the second cycle of the Health 
Examination Survey is quite similar to that of the first 
cycle-a multistage stratified. probability sample of 
loose clusters of persons in land- based segments. The 
successive elements dealt with in the process of sam
pling were primary sampling unit (PSU), census enu
meration district, segment (a cluster of households), 
household, eligible child, and sample child. 

The total number of children in the United States 
(including Alaska and Hawaii) whomet the general cri
teria for inclusion in the universe sampled was about 
24,000,OOO.This was the estimated U.S. population aged 
6 through 11 years as of mid-1964 excluding small 
numbers who were residing in institutions or residing 
outside the United States. 

The sample actually selected consisted of 7,417 
children. The proportion of this sample that was finally 
examined was 96 percent (7,119 sample childrenexam
ined). This means that the nonresponse rate was held 
down to 4 percent of the sample selected. 

Considerable effort was made to determine whether 
the class of nonrespondents was different than the 
respondents with respect to the data collected. No final 
answer to this question was obtained, but this search 
along with the fact that the nonresponse rate was only 
4 percent, indicated that the possibility of results 
being biased by the nonrespondents was very small. 

Sampling and Measurement Error 

In the present report, reference has beenmade to 
efforts to minimize bias and variability of measure
ment techniques. This effort has come mainlythrough 
automatic recording of the heights and weights and 
through regular recalibration of the equipment and in
tensive training and retraining of the technicians. This 
topic will be extensively discussed in “Quality Con
trol in a National Health Examination Survey” by Wes
ley Schaible (in preparation). 

The sample design along with the replication 
method1 makes it possible to calculate sampling er
rors. 

The estimation of sampling errors for a survey 
of the type of the Health Examination Survey is difficult 
for at least three reasons: (1) measurement error and 
“pure” sampling ‘error are confounded in the data, 
(2) the survey design and estimation procedure are 
complex and require computationally involved tech
niques for the calculationof variances, and (3) there are 
thousands of statistics beingproducedfrom the survey, 
many coming from small numbers of samples cases. 
Since the estimates of sampling error are based on 
sample data, they too are subject to sampling error and 
may be large when the number of sample cases in a cell 
is small. 

Replication and Training for the Measurement 

Process 

The only good replication data available for the 
standing height measurement from Cycle II comes 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 II; i the other 50 were originally examined 
by Caravan II and reexamined by Caravan I. As a re
sult of this planning, all replicature comparisons are 
interobserver comparisons. 

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 examinations. 

All body measurements (see form in figure I) were. 
replicated except for weight. Weight was not replicated 
because of the a-week interval between the dates of the 
original examination 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-centimeter average inter-
observer difference for the standing height measure
ment. 

This result is consistent with results of another 
Health Examination Survey that used similar proce
dures. The data in this other survey (the present Cycle 
III) suggest that the inter- and intra-examiner differ
ences found on replication of height measurements of 
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HEALTH EXAMINATION SURVEY-II 

BODY MEASUREMENTS P GPO:1964-741079 
OBSERVER (6-7) F 

r 

CARD 06 :ARD 07 

COL. NO. Sl7TlNG * :OL. NO STANDING (FLOOR) * 


6-10 FOOT LENGTH 6-10 BlACROMIAL DIAM. 
_-_- -m-. . _-.-_ -__--

. 
_ - I - BODY 

MEAS. 

11-13 FOOT BREADTH _I___ e---e a---
11-13 ACROUION TO OLECRANON _--_--I_-- . --__-_ 

14-17 KNEE HEIGHT _-__- _-_--_ -_--- . v--m 
14-16 CHEST BREADTH 4TH 1CS 

16-a POPLITEAL HEIGHT -_-__- I--- _-_- . m-e-
,I-16 CHEST DEPTH ~TH Its 

22-25 THIGH CLEARANCE ___-- ----_- ---*-----
20-22 BlCRlSTAL DIM.,. _--_-_---.--e 

26-26 SEAT .BREADTH ____ _-___ . e-e-
23-25 CHEST GIRTH 

m---m ---_ . --_-

26-31 ELBOW-ELBOW BREADTH _- l 26-26 WAIST GIRTH _-- --.-me 

32-35 SlTTlNG HEIGHT-ERECT 
_-_ --e-m -m-w . 29-31 HIP GIRT” 

---I_ --• ---.-

36-36 BUTTOCK-POPLIT LENGTH -_ ----‘ 
u-34 R. UPPER ARM GIRTH 

m-- --*-----

m-41 BUTTOCK-KNEE LENGTH 36-37 R. LOWER ARM GIRTH 
__.-_ ---.--- m--m ---.----

42-44 ELBOW-WRIST LENGTH -I_ ----_ l SKIN FOLDS 

43-47 HAND LENGTH - R. UPPER ARM (MM)
--_ ----• 

46-50 HAND BREADTH 41-u R. INFRASCAPULAR (MM)
__-__ .-_-_- . -_--

STANDING (ON STEP)* 44-46 R. LAT. CHEST WALL (MM) 

51.53 R. BICONDYLAR DIAM. 
--_ -II- . -m---

54-56 R. CALF GIRTH _-I- .-.--• 

57.so STANDlNG HEIGHT 
___-_- I_--_ ---*---

ANTHRO. NO. 
47-50 WEIGHT (LBS) 

.-m-m _-I- _-_-_ l ----_ 

61-62 COLS. 14-23 _.- -_-
79-80 END CARD 07 

63-64 

79-60 END CARD 06 

*lncm 

MEASUREMENTS NOT DONE OR SIDE VARIED-specify which and give reason __._____________________________________-------------

Figure I. Body measurement fem. 
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the same subjects had median absolute differences of 
only 3 or 4 millimeters. 

In the analysis of the height data, the heights have 
generally been considered in S-centimeter groups. 
Since’ the variability in the measurements due to exam
iner error seems equally likely to be in either direc
tion, and since its magnitude is small relative to the 
measurement itself and to the range included in the 
grouped frequencies, it is believed that the effect on the 
resultant means, percentiles, and the like can be disre
garded. 

Training and retraining in body measurement 
techniques was accomplished in several ways. The ini
tial training was given by Dr. Francis E. Johnston in 
the pretests conducted in Washington, D.C., and Wil
mington, Delaware, prior to the beginning of Cycle 11. 
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, ther,e 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 
could be well trained. The same four technicians were 
used throughout the entire survey of 2% years and 
7,119 sample children. 

DEMOGRAPHIC VARIABLES 

Regional and demographic characteristics by 
which the population has been classified for this reporr 
are defined as follows. 

Age and Sex 

Population was classified into 12 age-sex groups-
the six ages 6 through 11 years by sex. For 95 per-
cent of the children the givenage was verified by birth 
certificates. Age stated by the parents was accepted as 
the true age for the other 5 percent. 

Race 

Heights and weights were reported by race for 
white and Negro children. Children of other races were 
not sampled sufficently for comparison purposes; these 
children represented only 0.45 percent of the sample 
(see table 16). 

Region 

Regional data are presented for four regions of 
the continental United States. 

Region States Included 

Northeast Maine, Vermont, New Hampshire, 
, 

Massachusetts, Rhode Island, 
Connecticut, New York, 
Pennsylvania, New Jersey 

Midwest--- ______ 	 Minnesota, Wisconsin, Michigan, 
Iowa, Missouri, Illinois, Ohio 

South-----------	 Delaware, Maryland, Virginia, 
District of Columbia, West Virginia, 
Kentucky, Tennessee, North Carolina, 
South Carolina, Georgia, Florida, 
Alabama, Mississippi, Arkansas, 
Louisiana 

West _______ ____ 	 Washington, Oregon, Idaho, Montana, 
North Dakota, South Dakota, Wyoming, 
Nebraska, Kansas, Colorado, Utah, 
Nevada, California, Arizona, New 
Mexico, Texas, Oklahoma 

ESTIMATION PROCEDURE 

An examination finding for a sample child is in
cluded in tabulations as a weighted frequency, the 
weight being a product of the reciprocal of the proba
bility 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 within single years of age 6 
through 11. 

In the second cycle of the Health Examination Sur
vey the sample of slightly more than 7,400 children was 
the result of three stages of selection, the probability 
of selecting an individual sample boy or girl being the 
product of the probabilities of selection at each stage. 
Briefly the three stages of probabilitv selection are of: 

1. A single PSU from each stratum ofPSU’s. 

2. Twenty segments from each sample PSU. 

3. 	 Sample children from among eligible chil
dren found in the segments. 

Since the strata are roughly equal in population 
size and a nearly equal number of sample children were 
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examined in each of the sample PSU’s, the sample de-
sign is essentially self-weighting with respect to the 
target population, that is, each child6 through 11 years 
old has about the same probability of beingdrawn into 
the sample. 

The adjustment for nonresponse is intended to 
minimize the impact of nonresponse onfinalestimates 
by imputing to nonrespondents the characteristics of 
“similar” respondents, relating nonrespondents to 
respondents by ancillary data known for both. In the 
second cycle the usual household nonresponse due to 
refusals to be interviewed and “not at homes” was 
virtually zero, so the only nonresponse category re
quiring some adjustment was the “failure to be exam
ined” nonresponses,which amounted to4.0 percent of the 
7,417 sample children. Wmilar” respondents were 
judged to be children in a sample PSU having the same 
age (in years) and sex as the childrennot examined m 

-ooo

the sample PSU. The weights of all respondents ma PSU 
having the same age and sex were adjusted upward to 
give representation to the nonrespondents in the PSU 
having that age and sex. 

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 makes the final sample estimates of population 
agree exactly with independent controls prepared by 
the U.S. Bureau of the Census for the noninstitutional 
population as of August 1,1964 (approximate mid-sur
vey point), by color and sex for each single year of age 
6 through 11. The weights of every responding sample 
child in each of the 24 age, color, and sex classes is 
adjusted upwards or downwards so that the weighted 
total within the class equals the independent population 
control. 

Q V. S. GOVERNMENT PRINTING OFFICE : 1975 58&528/4 
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VITAL AND HEALTH STATISTICS PUBLICATION SERIES 

Ori@nally Public Health Service Publication No. 1000 

Series 1. 	 Programs and &lEection procedures. -Reports which describe thegeneral programs of the N,ational 
Center for Health Statistics and its offices anddivisions, data collection methods used, definitions, 
and other material necessary for understanding the data. 

Series 2. 	 Data evaluation and methods reseavch.- 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 collecteddata, contributions to statistical theory. 

Series 3. 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. 

Series 4. 	 Documents and committee reports.- Pinal 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. 

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

Series 11. 	 Data from the Health Eaxzmination Survey. -Data from direct examination, testing, and measure
ment of national samples of the civilian, noninstitudonalpopulation 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. 

Series 1~. 	 Data from the Institutional Population Surveys. -Statistics relating to the health characteristics of 
persons in institudons, and their medical, nursing, and personal care received, based on nadonal 
samples of establishments providing these services and samples of the residents or patients. 

Series 13. 	Daterfvom the Hospital Discharge Survey. -Statistics relating to discharged padents in short-stay 
hospitals, based on a sample of patient records in a nadonal sample of hospitals. 

Series 14. 	 Data w health resources: manpower and facilities. -Statistics on the numbers, geographic distri
budon, and characteristics of health resources including physicians, dentists, nurses, other health 
occupations, hospitals, nursing homes, and outpatient facilides. 

Series 20. 	 Data on mortality.-Various statisdcs 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 dme series analyses. 

Series 21. 	 Data on natulity, marriage, and diwrce.- 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. 

Series 22. 	 Data from the National Natulity and Mmtality 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 socioeconomic 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 
Rockville, Md. 20852 
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