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Obese and Overweight Adults
in the United States

by Sidney Abraham, Margaret D. Carroll, Matthew F. Najjar
and Robinson Fulwood, Division of Health Examination
Statistics

Introduction

This report presents estimates of the prevalence
of obesity and overweight in the U.S. civilian non-
institutionalized population 20-74 years of age by sex
and age. These estimates are based on body measure-
ments obtained from the first National Health and
Nutrition Examination Survey conducted by the Na-
tional Center for Health Statistics in 1971-74. The
National Health and Nutrition Examination Survey
was designed to measure the nutritional status of the
United States population as well as certain aspects of
general health status and medical care needs. A
nationwide probability sample of 28,043 persons was
selected to be examined in 65 primary sampling units
visited between April 1971 and June 1974.

The survey included a general medical examina-
tion by a physician for indicators of nutritional de-
ficiencies, a skin examination by a dermatologist, and
a dental examination by a dentist. Body measure-
ments were taken by a trained technician. A dietary
interview was administered consisting of a 24-hour
recal]l of food consumption and a food-frequency
questionnaire. Laboratory tests were performed on
whole blood, serum, plasma, and urine. A description
of the sampling process and survey content and
operation was published previously.!

Findings in this report are based on examinations
of 13,131 persons from a probability sample of
18,816 persons ages 20-74 years selected to represent
122 million persons of these ages in the population.
The examination response rate was 70 percent, and
findings are shown as national estimates based on
weighted observations. Appropriate weights were
used to account for sampling fractions and survey
response results with a final adjustment to closely
aline population estimates with the independent U.S.
Bureau of Census estimates for the U.S. civilian non-
institutionalized population as of November 1, 1972,
by race, sex, and age.

In this report, distinctions are made between the
terms “obesity” and ‘‘overweight.” Obesity is an
excess of body fat; overweight is an excess in body
weight relative to standards for height. Obesity, de-
fined by triceps plus subscapular skinfold measure-
ments, reflects adipose tissue. Obesity determined by
weight indexes, independent of a fat measurement,
commonly is defined as overweight. Overweight re-
flects several tissues—bone, muscle, and adipose—and
is measured by using two types of weight indexes that
differ in the manner in which they include height.

The most commonly used method to measure
overweight is to compare the height and weight of
persons with tables of standard weights, referred to as
“relative body weight.” Another method used is the
“power function” of height in relation to weight ob-
tained by calculating a power function of height in a
weight-height index (W/HF in kilogram/meterP). The
weight indexes allow individuals to be classified as
overweight or underweight. Because obesity and over-
weight are not synonymous, the relationship is
analyzed between the obesity measure and the over-
weight measure, which traditionally is used to esti-
mate the prevalence of obesity. The analysis aids in
determining whether overweight measures are reliable
estimates of obesity and may be used interchangeably
with independent measures of obesity.

Estimates of obesity also are obtained by cross-
classifying triceps plus subscapular skinfold measure-
ments with weight indexes, assuming that the weight
indexes are a measure of body size. Because fat con-
tent of the individual is not the only body measure-
ment that can account for the difference in body
composition of the obese and the nonobese, this
approach provides an estimate of body size in assess-
ing obesity.

Because no critical values of overweight and
obesity have been identified at which cardiovascular
or other morbidity predictably occur, in this report,
overweight and obesity in adults were statistically de-
fined at the 85th, 90th, and 95th percentiles for men
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and women ages 20-29 years. These criteria follow
the principle of “ideal weight”—in adults, increase in
body weight with age is undesirable and, after the
twenties, an individual should not gain weight (pre-
sumably fat) with each year of age. Although not
ideal for some persons in the age group 20-29 years
(average age of 24 years), the standard minimizes the
observed increase in fat in men and women during
maturity and is not based on morbidity or mortality
experience of the survey population.

Table A presents triceps plus subscapular skinfold
measurements, relative desirable weight, and weight-
height index values at selected percentiles of defin-
ing obesity and overweight in men and women. The
mean of these measurements plus one standard devia-
tion of the distributions of the measurements is
almost equal to the values derived from the 85th per-
centiles and is slightly less than the 90th percentiles.
The mean of measurements plus two standard devia-
tions showed almost equivalent values derived from
the 95th percentiles. Data at the 85th, 90th, and 95th
percentiles are presented. but only data at the 85th
and 95th percentiles are discussed.

Another estimate was made by cross-classifying
the measures of overweight with the measures of
obesity. The resulting interrelationship of the two dis-
tributions of underweight and overweight and lean-
ness and fatness then was examined. This method de-
termined to what degree excess weight over a given
standard for weight and height measurements was
accounted for by excess fat or the relative contribu-
tion of fat to the overweight status of individuals. It
considers that fat is not the only component of body
composition that accounts for the difference between
obesity and nonobesity of individuals. The determina-

tion of relative fatness of individuals is of primary
importance because obesity is associated with excess
mortality and morbidity.

From the combined distribution, results were
classified into several excess weight categories. Prev-
alence data were obtained on weight categories per-
taining only to the presence and absence of obesity,
obese not overweight, overweight not obese, and
overweight and obese. The cross-classitication be-
tween overweight and obesity described previously
also was prepared between weight-height index and
triceps plus subscapular skinfold measurements.

The schematic representation of the cross-
classification is presented in figure 1. The 15th and
85th percentile cutting points are used in the illus-
tration. This illustration also applies to the 90th and
95th percentile cutting points, with the exception of
cell 5, which was not used as a weight category at the
95th percentile cutting point. Underweight and lean
individuals are in cell 1 (<15th percentile of the
distribution of triceps plus subscapular skinfold meas-
urements and relative desirable weight or weight-
height index); average weight and medium obese in-
dividuals are in cell 3 (=15th-<85th, >15th-<90th
percentiles of the distribution of triceps plus sub-
scapular skinfold measurements and relative weight or
weight-height index); obese not overweight individ-
uals are in cell 2 (the >85th, >90th, and >95th per-
centiles of the distribution of triceps plus subscapular
skinfold measurements and the <85th, <90th, and
<95th percentiles of the distribution of relative de-
sirable weight or weight-height index). Overweight
not obese individuals are in cell 4 (the =85th, >90th,
and >95th percentiles of the distribution of relative
lesirable weight or weight-height index, and the

Table A. Distribution of obesity1 and overweight2'3 values at selected percentiles of criteria measures, by sex: United States, 1971-74

Men Women
Obesity and over- i .
weight measures Percentile Standard Mean plus two Percentile Standard Mean plus two
Mean deviation = times standard Mean deviation  tMes standard
85th 90th 95th deviation 85th  90th  95th deviation
Obesity
Triceps plus sub-
scapular skin-
foid in
millimeters? .... 380 430 51.0 25.9 13.0 51.9 520 585 68.0 36.2 16.0 68.2
Overweight
Relative desirable
weight2 . ....... 114 118 130 99 16 131 115 123 139 98 20 138
Weight-height
index3......... 280 290 320 24 4 32 340 37.0 420 29 6 41

1Obesitv—triceps plus subscapuiar skinfold thickness.

20verweight—relative desirable weight is observed weight divided by desirable weight adjusted for height times 100 based on average weights esti-
mated from regression equations of weight on height for men and women ages 20-29 years.
3Weight to the power of height ratio, where p = 2 for men, and p = 1.5 for women.

NOTE: Criteria of obesity and overweight are at the 85th, 90th, 95th percentiles or more with measurements for persons ages 20-29 years as the

standard.
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Figure 1. Cross-classification of the distribution of relative desirable
weight and triceps plus subscapular skinfold measurements:
United States, 1971-74

<85th, <90th, and <95th percentile of the distribu-
tion of the triceps plus subscapular skinfold measure-
ments); and overweight and obese individuals are in
cell 5 (the =85th, =90th, and =95th percentiles of

the distribution of relative desirable weight or weight-
height index and triceps plus subscapular skinfold
measurements.

The mean values of weight categories obtained by
cross-classifying triceps plus subscapular skinfold
measurements with relative desirable weight or
weight-height index at selected percentiles are shown
in tables 1 and 2. The mean values, as expected, are
related to the weight categories.

Two kinds of statements throughout the text con-
cern differences in prevalence rates of weight cate-
gories: (1) statements based on results of tests of
hypotheses or significance tests, and (2) statements
based on observed differences (not iested for statisti-
cal significance but may be of interest from a descrip-
tive standpoint). To enable the reader to differentiate
between the two types of statements in the text, the
terms “‘statistically significant™ and “not statistically
significant™ are used to indicate all “tested” differ-
ences in the prevalence rates of weight categories, and
the term ‘“‘observed™ is used to indicate that the dif-
ferences in the percent values may be of interest but
are not “tested” for statistical significance.



Highlights

Obesity, which refers to a surplus of body fat, is
defined by the sum of triceps and subscapular skin-
fold thickness measurements. Overweight, which
refers to an excess in body weight, is defined by two
indexes: (1) Relative weight—expressed as the aevia-
tion of observed weight from the NHANES table of
desirable weights. (2) Weight-height index—weight di-
vided by a power function of height. All three of the
measures use ages 20-29 as the standard.

Estimates of the number and the percent of adult
men and women in the civilian noninstitutionalized
population of the United States who were obese or
overweight by each of these measures are shown in
table B. The estimates are also shown by three per-
centile levels to demonsirate the effect of changing
the criterion on the estimated prevalence.

® There were 11 million men, 19 percent of the
adult males in the United States, who were obese
using the 85th percentile.

® The proportion of men who were overweight
was significantly higher than the proportion
of men who were obese regardless of which
measurement of overweight was used.

® At the 95th percentile there were no signifi-
cant differences in the prevalence regardless
of which of the three measures were used.
The three measures can be used interchange-
ably to estimate prevalence.

® There were 18 million women, 28 percent of the
adult females in the United States, who were
obese using the 85th percentile.

Table B. Number and percent of population overweight and obese ages 20-74 years at selected percentiles of criteria measures, by sex:
United States, 1971-74

Men Women
Overweight and obese at selected percentiles Estimated Percent Estimated Percent
number in of adult number in of adult
millions population millions population
85th percentile or more
Overweight
Relative desirable weight . ......................... 13.3 23.2 18.2 29.5
Weight-heightindex ............cciiiiiiiinnnnnn. 13.1 22.8 19.0 29.5
Obesity
Triceps plus subscapular skinfold . ................... 111 19.4 17.7 27.7
90th percentile or more
Overweight
Relative desirableweight ............. i .. 9.9 17.1 134 20.8
Weight-height index . ........vvttiiiiiiirnennnnn 9.5 16.5 12.0 18.8
Obesity
Triceps plus subscapular skinfold .................... 6.9 12.0 11.4 17.8
95th percentile or more
Overweight
Relative desirableweight . ............... ..., 35 6.0 6.2 9.6
Weight-height index ........cooviieiiieirneereennn 3.3 5.8 5.4 8.3
Obesity
Triceps plus subscapular skinfold .................... 2.9 5.1 5.5 8.5




e The proportion of adult women who were ® About 13 percent or 7 million of the adult men in

overweight was significantly higher than the the United States were both obese and overweight
proportion who were obese regardless of using the 85th percentile.
which measurement of overweight was used. e This was significantly higher than the propor-

® At the 95th percentile, there are no signifi-
cant differences in the prevalence regardless
of which of the three measures were used. °
The three measures can be used interchange-
ably to estimate prevalence.

tion who were obese but not overweight and
overweight but not obese.

The method of measuring overweight made
no difference in the estimate at the 95th per-
centile.

® Regardless of which measure or cutoff level was e About 22 percent or 14 million of the adult

used, prevalence rates were higher for women women were both obese and overweight using the
than for men. 85th percentile.
Estimates of the number and the percent of adult e This was significantly higher than the propor-

men and women who were both obese and over-
weight, who were obese but not overweight, and who
were overweight but not obese are shown in table C.

tion who were cbese but not overweight and
overweight but not obese.

Table C. Number and percent of population overweight and/or obese ages 20-74 years below and above selected percentiles of criteria measures,
by sex and method of determining weight status: United States, 1971-74

Men Women
Cross-classification of triceps plus subscapular Cross-classification of triceps plus subscapular
skinfold skinfold
Overweight and obese With relative desirabl With weight-beiah With relative desirabh With weiaht-heigh
at selected percentiles ith relative lesirable ith weight-height ith relative desirable ith weight-height
weight index weight index

Estimated Percent Estimated Percent Estimated Percent Estimated Percent
number in of adult number in of adult number in of adult number in of adult
millions population millions population millions population miflions population

85th percentile cutting point

Overweight
andobese ......... a0 7.3 127 7.3
notobese .......... 00000 6.0 10.5 5.9
Not overweight
obese ...... ... c.iiiiiaenn 3.8 6.6 3.9
90th percentile cutting point
Overweight
andobese ............c0h.nn 45 7.8 44
notobese ............c000e 5.3 9.3 5.1
Not overweight
obese ........c.ciiiiiinnnn 24 4.1 25
95th percentile cutting point
Overweight
andobese .................. 1.6 28 1.6
notobese .........c..cneaian 1.8 3.2 1.8
Not overweight
obese ......iiieieiie i 1.3 2.3 1.4

12.6 13.8 215 13.9 21.6
10.2 5.1 8.0 5.1 7.9
6.7 3.9 6.1 3.9 6.0
7.7 8.4 13.2 8.0 125
8.8 49 7.6 4.0 6.3
4.3 3.0 4.6 3.4 5.3
2.7 3.4 5.3 3.2 5.0
3.1 2.7 4.3 2.2 3.4
24 2.1 3.2 2.3 3.6




Methods

Anthropometric measurements

The first National Health and Nutrition Examina-
tion Survey (NHANES I) was staffed with two highly
trained examination teams. Two mobile examination
centers, which could be moved to a central location
in each of the primary sampling units, were used.
Selected sample persons for whom appointments
could be made were brought into the examination
centers. Examinees changed from street clothing into
disposable paper examination uniforms and foam
rubber slippers designed to facilitate and standardize
various parts of the examination. Body measurements
were made at various times of the day at each
examination center and in different seasons of the
year; therefore, body measurements were not stand-
ardized for diurnal and seasonal variations. Weights
vary between winter and summer and may differ
depending upon recency of food and water intake.

Using standardized anthropometric equipment,
trained technicians made multiple measurements
until two results agreed within specified limits.
One member of the examining teams observed and
corrected any errors in the measurement technique,
aided in positioning the examinee, and recorded in-
formation.

When possible, all measurements were taken on
the right side of the body. Measurements were taken
on the left side if the right side could not be used be-
cause of casts, amputations, or any other reason.
Detailed explanations of the procedures used to
determine the body measurements discussed in this
report follow.

Height. —For height measurements, aduits wore
disposable foam rubber slippers and stood with their
feet together and their backs and heels against the
upright bar of the height scale. Examinees’ heads were
approximately in the Frankfort horizontal plane (ex-
aminees were instructed to ‘““look straight ahead’).
They stood erect (they were told to “‘stand up tall”
or “stand up real straight’); assistance and demon-
stration were provided when necessary. Upward pres-
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sure was not exerted by the examiner on subjects’
mastoid processes to “stretch everyone in a standard
manner,” as is recommended by some.l

The equipment consisted of a level platform with
a vertical bar attached with a steel tape. A horizontal
bar was attached perpendicularly fo the vertical bar
and was lowered snugly on the examinee’s head. In
the same plane as the horizontal measuring bar, a
Polaroid camera was attached to another bar; the
camera was used to record the subject’s identification
number next to the pointer on the scale giving a
precise reading. The camera not only gave a perma-
nent record (minimizing observer and recording error)
but, by sliding up and down with a horizontal bar and
always being in the same plane, the camera also com-
pletely eliminated parallax. 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 from above.

Weight.—A Toledo self-balancing scale was used
that mechanically printed the weight fo one quarter
of a pound directly onto the permanent record. This
direct printing minimized observer and recording
errors. The scale was calibrated with a set of known
weights, and any necessary fine adjustments were
made at each new location before examinations
began, that is, approximately every month. The
recorded weight to the nearest 0.25 pound was later
transferred to a punched card. The total weight of all
clothing worn ranged from 0.20 to 0.62 pounds; this
was not deducted from weights presented in this re-
port. The examination clothing used was the same
throughout the year, which eliminated seasonal varia-
tion in the weight of clothing.

Skinfold measurements.—Skinfold measurements
were taken with a Lange skinfold caliper calibrated to
exert a pressure of 10 grams per square millimeter of
jaw surface, as suggested by the Recommendations
Concerning Body Measurements for the Characteriza-
tion of Nutritional Status.? The precision of the cali-
per was tested daily against metal standards of known
widths.



Triceps—The skinfold caliper measure was read to
the nearest half of a millimeter. The thickness of a
skinfold plus subcutaneous tissue (but no muscle) was
taken over the right midtriceps at the level previously
marked. The crest of the skinfold was parallel to the
long axis of the arm. The technician held the calipers
about 1 cm below thumb and forefinger. The fingers
were not released when taking the ftriceps or any
other skinfold measurements. A second measurement
was taken and, if the two measurements disagreed by
more than 1mm, they were repeated until they agreed
within 1 mm. If a skinfold was too tight to be
measured, “too tight” was written in the recording
space for that measurement.

Subscapular—The thickness of a skinfold was
taken just below the angle of the right scapula, with
the subject’s shoulder and arm relaxed. The subscapu-
lar measurement was recorded to the nearest mam.
The fold was parallel to the natural cleavage lines of
the skin—often a line about 45 degrees from the hori-
zontal extending medially upward. As previously, two
measures were taken until two were obtained that
agreed within 1 mm.

Several methods are currently used to determine
the amount of fat in individuals. Some methods re-
quire expensive and elaborate laboratory proce-
dures;3 others need minimum hardware, yet yield
suitably accurate results if performed properly, such
as measurement of skinfold thickness. Rather than
measuring chemically extracted fat, this method in-

volves the measurement of a double fold of subcuta-
neous tissue plus skin, pulled away from the under-
lying tissue by the observer at a selected site on the
body.

The validity of skinfold measurements rests upon
two assumptions: (1) the measurement of the thick-
ness of the subcutaneous layer of fat will reflect suit-
ably the total body fat of an individual, and (2) cer-
tain sites are correlated well enough with the entire
subcutaneous layer so that relatively few measure-
ments will accurately estimate its thickness. Both of
these assumptions are considered sound enough that
the exceptions to them do not vitiate the use of skin-
fold measurements in the study of body composition
in large population samples.

Taking skinfold measurements has distinct advan-
tages. The measurement does not require elaborate,
expensive, or time-consuming procedures. Rather,
trained technicians, using standardized calipers spring
loaded to a constant tension to ensure uniform com-
pression of the tissue, are able to measure skinfolds
quickly and at an acceptable level of accuracy and
replicability, if the measurement is performed with
suitable skill and care. This method is the most appli-
cable method for the large-scale studies necessary to
determine within and between population studies. It
is also the method suited for studies that are con-
ducted away from sophisticated physiological labora-
tories.3S



Findings

Obesity measurement— skinfold thickness

Cumulative percent distributions of triceps plus
subscapular skinfold measurements for men and
women ages 20-74 years are presented in tables 3 and
4. Table 5 summarizes the distributions in terms of
basic statistics for men and women by age. In addi-
tion to listing the number of adults examined and the
estimated number in the United States population,
the tables include means, standard deviations, and
selected percentiles. Table 5 also presents the skinfold
thickness values of men and women 20-29 years of
age at the 85th, 90th, and 95th percentiles. The
values at these percentiles were the cutoff levels to
estimate the prevalence of obesity. Table 6 presents
the estimates of obesity in the United States for all
three percentiles by sex and age. Estimates of the
standard error are presented in appendix I, table III.

In the United States, 19.4 percent of the men (an
estimated 11.1 million) ages 20-74 years were obese
at the 85th percentile criterion (>>38.0 mm) in 1971-
74. At the 85th percentile or more criterion 52.0
mm), obesity was significantly more prevalent among
women—27.7 percent, or an estimated 17.7 million—
than among men of comparable ages. In each age
group, 35-74 years, the proportions of women obese
were significantly higher than the proportions of men
with the highest prevalence of obesity at ages 45-54
years for men and women.

At the 95th percentile criterion (51.0 mm), 5.1
percent (an estimated 2.9 million) of the men were
obese. The corresponding estimate for women (>68.0
mm) was 8.5 percent (an estimated 5.5 million). The
percent of women who were obese significantly ex-
ceeded that among men at the 95th percentile. In
each age group, 35-74 years, the proportion of
women obese was significantly higher than the pro-
portion of men obese. There was no significant or
consistent age-related trend for men. For women, the
percent increased significantly from ages 20-24 to
25-34 years. Thereafter, the increase was slight and
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inconsistent with a significant decline occurring in
the oldest age group.

Overweight measurements

Overweight implies excessive weight relative to
some standard, with no direct measurement of fat.
These standards are of two types. One is overweight
obtained by comparing the observed weight with
those shown in the NHANES 1 table of desirable
weights for given height and sex (table D). Over-
weight status is the deviation of observed weight from
desirable weight multiplied by 100 (referred to as

Table D. Desirable weights1 for men and women ages 20-74 years by
height: United States, 1971-74

Weight in pounds

Height
Men Women

B7inches ... .......ciiiiiiiiiiinnn. .- 113
B8inches ............oiiiiiinninnn .- 117
BOinches . ......oiiiiiiiiiiin e --- 120
60inches . .........iuvtiiiiinnnnenn -.- 123
Blinches ...........c.iiiiiinnes. --- 127
B2inches .. .....oiiiiiiiii it 136 130
63inches ..........ciniiiiiiiniaa., 140 134
64inches .................ciunan.. 145 137
65inches . .............ihiiiiinenn. 150 140
B6inches .............c.ciiiiiennnn. 155 144
B7inches .. ....... ..ot 152 147
B8inches ........ ..., 163 151
69inches ...... ... ... .., 168 154
70inches ... ... ittt i 173 158
7linches .. .. ... ... . i 178 -
72inches . . ... c.irt it e e, 182 .-
73inches .. ....ii i e 187

7dinches .. ........iiiiiiiiie... 192

1Based on average weights estimated from regression equation of
weight on height for men and women ages 20-29 years.

NOTES: Height measured without shoes. Clothing ranged from 0.20 to
0.62 pounds, which was not deducted from weights shown. Derived
from data of the National Health and Nutrition Examination Survay,
1971-74.



relative desirable weight). The desirable weight was
developed using regression equations of weight on
height measurements for men and women ages 20-29
years. The result was used as the standard for desir-
able weight (appendix I, table IV). These desirable
weights were used to predict relative desirable weights
for all persons in the NHANES I population 20-74
years of age.

The second standard weight uses the average
weight of men and women of specific age groups as
the standard to calculate relative weights. Standard
weights were developed using regression equations of
weight on height for men and women for each age
group (appendix I, table IV). This type of standard
assumes that average weight increases with age.

Standards derived from sex and age-specific mean
weight for height in this report are not presumed to
indicate desirable weight but only to present a refer-
ence base for an individual’s observed weight. They
show estimates under and over excess body weights
of men and women based on selective body measure-
ments by age and were not used to estimate the prev-
alence of overweight in the U.S. population from
NHANES I data. For this purpose, desirable weights
of men and women ages 20-29 years were used as the

standards or criteria. Desirable weights are based on

the concept that after growth in height in adults has
stopped, there is no need to gain weight, presumably
fat, in adulthood. However, no estimates of fat other
than what can be inferred from the deviation of ob-
served weight from desirable weight are available.
Such gross estimates will not yield information of
how much of the weight difference is accounted for
by excess fat.

Relative desirable weight

The cumulative percent distribution of relative
standard and desirable weights of men and women
ages 20-74 years are presented in tables 7-10. Tables
7 and 8 show the relative standard weight values
when the standard is based on the average weight for
height, sex, and age. Tables 9 and 10 show the rela-
tive desirable weight values when the standard is
based on the average weight for height of men and
women ages 20-29 years.

Tables 11 and 12 summarize the distributions of
the relative standard and desirable weight in terms of
basic statistics for examined persons by age and sex.
In addition to listing the number of persons examined
and the estimated number in the U.S. population, the
tables include means, standard deviations, and
selected percentiles. Table 12 presents the relative
weight values of men and women ages 20-29 years at
the 85th, 90th, and 95th percentile. The values at
these percentiles were the criteria selected to estimate
the proportion of overweight persons in the US.
population. Table 13 presents the estimates of over-

weight persons at the selected cutoff levels by sex and
age. Estimates of standard error are presented in
appendix I, table III.

At the cutting point of the 85th percentile (14
percent or more above desirable weight), 23.2 percent
(13.3 million) of the men ages 20-74 years were over-
weight. The corresponding value for women at this
cutoff point (15 percent or more above the desirable
weight) was 29.5 percent (18.9 million). In each age
group 35-74 years, the percent of women overweight
significantly exceeded that of overweight men.

The percent of men overweight increased signifi-
cantly from ages 20-24 to 25-34 years. No significant
differences or age-related trends were tound there-
after. The percent of women overweight increased
significantly only to 3544 years; changes in percents
were not significant after this decade.

Among men ages 20-74 years, 6.0 percent (3.5
million) were overweight based on relative desirable
weight at the 95th percentile (30 percent or more
above desirable weight). At the same percentile (39
percent or more above desirable weight, 9.6 percent
(6.2 million) of the women were overweight. The dif-
ference between proportions of men and women
overweight was statistically significant.

In each age, higher proportions of women than
men were overweight, but the differences in propor-
tions were significant only at ages 3544 and 65-74
years. By this criterion, a significant age-related trend
for overweight among men ages 25-34 years was
found. Thereafter, the percent of overweight men re-
mained level and declined in the oldest age group.
Overweight among women increased significantly to
35-44 years, after which the values declined and
then remained fairly stable.

Weight-height index

Another approach to relative weight indices to
estimate the prevalence of overweight is by the use
of weight-height index (W/HP).6,7 The index is ob-
tained by dividing weight in kilograms by the power
of height in meters squared (kg/m?2). Womersley and
Durnin8 agree with Keys, et al.,? that, in the absence
of skinfold measurements, the most satisfactory rela-
tive weight index is W/H2. Goldbourt and Medaliel 0
used data from Birmingham, Framingham, and Israel
and found that the weight-height index of choice for
men was also W/H2. Rennl! questioned the validity
of applying a specified power of H to different popu-
lations and suggested that the power value of H
should be examined for each population studied. This
suggestion was followed for this study, and a value of
p was calculated in the range of 1.75 to 2.06 for men
by age group; the corresponding values for women by
age group were 1.44 to 1.63. The power value of
choice was a value of p=2 for men and p=1.5 for
women (see appendix I). Thus the weight-height



index used in this report is W/H2 for men and W/H1S
for women.

Cumulative percent distributions of the weight-
height index are presented in fable 14 for men and in
table 15 for women. Table 16 summarizes the distri-
bution in terms of basic statistics for men and women
by age. In addition to the number of examined per-
sons and the estimated number in the U.S. popula-
tion, the tables include the means, standard devia-
tions, and selective percentiles. Table 16 also shows
the weight-height index values of men and women
ages 20-29 years at the 85th, 90th, and 95th per-
centiles. The values at these selected percentiles were
the criteria to estimate the proportions of overweight
persons for this measure. Table 17 shows estimates of
overweight persons in the United States using these
cutoff levels by sex and age. Estimates of the stand-
ard errors of percents are presented in appendix I,

table I1I.
In 1971-74, 22.8 percent (13.1 million) of the
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men ages 20-74 years were overweight at the 85th
percentile and 5.8 percent (3.3 million) at the 95th
percentile, where the weight-height index was greater
than or equal to 28.0 and 32.0, respectively. For
women, the percent overweight was significantly
higher than that for men, 29.5 percent (19.0 million)
at the 85th percentile and 8.3 percent (5.4 million) at
the 95th percentile, where the weight-height index
was greater than or equal to 34.0 and 42.0, respec-
tively.

In each age group 35-74 years at the 85th per-
centile, the percent of women overweight was higher
than that for men overweight. All differences were
large enough to be considered significant. For each
age group at the 95th percentile, the percent of
women overweight was consistently higher than that
for men overweight; however, the differences were
large enough to be statistically significant only for
ages 3544 and 65-74 years.



Comparability of obesity and
overweight measures

Analyses were made of the comparability of tri-
ceps plus subscapular skinfold measurements, the
measure of obesity with the relative desirable weight,
and the weight-height indexes—the measures of over-
weight. Several approaches were used. The first
approach was that all measures were independent of
height. There was a low coefficient of correlation
between these measures and height (table 18);
whether obese or overweight, smaller persons did not
have more or less excess weight than taller persons
did.

The second approach was to demonstrate that
measures of overweight were associated with total
body weight. Table 18 shows the high coefficients
of correlation between the obesity measure and each
of the overweight measures with total body weight.

A third approach to examine the comparability of
the obese measure with each of the overweight meas-
ures was to compare prevalence estimates. Compar-
able results would suggest that overweight measures
may be used interchangeably with obesity measures
for population estimates. The estimates of the pro-
portion of obese and overweight persons at the 85th,
90th, and 95th percentiles or more are summarized in
table 19 and graphically shown in figures 2 and 3.

Regardless of approach, the percents of men ages
20-74 years and overweight at the 85th and 90th per-
centiles were significantly higher than percents of
men obese. At the 95th percentile, the differences in
percents were no more than expected from sampling
variability.

Among women of comparable age, the percents
overweight at the 85th percentile, independent of
overweight method, were significantly higher than
percents of the women obese. At the 90th percentile,
the same pattern was observed in comparing the dif-
ferences in proportions between women obese and
women overweight based on the two methods of
classifying overweight status. At the 95th percentile,
the magnitude of the difference between the percent
of women obese and women overweight was not large
enough to be statistically significant.

In each age group, the percent of men overweight
was generally higher than that of men obese at the
95th percentile. However, differences in proportions
were not large enough to be statistically significant,
except for men ages 55-64 years.

In each age group, the proportions of men over-
weight were also generally larger than proportions of
men obese at the 85th and 90th percentiles. The dif-
ferences were too large to reflect sampling variability
alone.

Among women ages 20-54 years, the proportions
obese and overweight were within sampling varia-
bility, regardless of method of measurement or per-
centile cutoff point. Among women ages 55-64 years,
a significantly higher proportion were overweight
than were obese at the 85th and 90th percentiles but
not at the 95th percentile. At ages 65-74 years, a
significantly higher proportion of women were over-
weight than were obese, regardless of method of
measurement or cutoff point.

The final approach of comparing the obesity
measure with the overweight measure was to deter-
mine the relationship of overweight measures with
the laboratory measure of obesity, such as body fat
estimated by densitometry, and use this method as
the standard. Because densitometry was not available,
leanness to fatness was estimated by triceps plus sub-
scapular skinfold measurements, which is in “good”
agreement with laboratory indices of obesity.8:2
Table 20 shows the correlation coefficients of the
relationship between triceps plus subscapular skinfold
criteria, the obesity measure, and each of the over-
weight measures (relative desirable weight and weight-
height index).

The coefficients of correlation between relative
desirable weight adjusted for height and triceps plus
subscapular skinfold measurements ranged from
0.729 to 0.828 for men and from 0.769 to 0.857 for
women ages 20-74 years. The corresponding values
for weight-height indexes were almost identical for
men and women in the same age ranges. The differ-
ences between coefficients of correlation were small.
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Figure 2. Percent of men obese and overweight at selected percentiles of criteria measures, by age, with confidence intervals: United States,

The highest coefficient of correlation was
r=0.857. The coefficient of determination of this re-
lationship, 12, indicated that about 73 percent of the
total variance of the obesity measure was accounted
for by the regression of obesity on the overweight
measure.

On the basis of the high values of the coefficients
of correlation, it appears that overweight measures
may be used interchangeably with obesity measures.
However, according to Florey,!2 the coefficient of
correlation does not consider the increase in variabil-
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1971-74

ity of skinfold values with increasing weight-height
indexes. Therefore, the coefficient of correlation is
of little value as a valid statistic to measure the rela-
tionship between overweight and obesity measures.
The coefficient of correlation considers individuals in
the total range of leanness and fatness (that is, ex-
treme leanness to extreme fatness). In this range, a
high correlation between obesity and overweight
measures was expected and observed.

The agreement between obesity and overweight
measures also was examined by arraying the distri-
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- bution of the obesity values according to overweight
values. The variability of the triceps plus subscapular
skinfold values indicated by the standard deviation
increased with the increase in relative desirable
weight. At the relative desirable weight of less than
85, the standard deviation of triceps plus subscapular
skinfold for men ages 20-74 years was 4.2 (table 21).
The corresponding standard deviation for the relative
desirable weight of 130 and more was 15.2. Low
values of relative desirable weight generally were
found among lean persons, and higher relative weights
were found among men in a wider range of triceps
plus subscapular skinfold values.

The standard deviation of the triceps plus sub-
scapular skinfold also increased for women with in-
creased relative desirable weight (table 22). Among
women ages 20-74 years, at relative desirable weight
of less than 85, the standard deviation of triceps plus
subscapular skinfold was 6.8 compared with the
standard deviation of 15.2 at relative desirable weight
of 130 and more. As shown in tables 23 and 24, a
similar pattern was observed for the relationship be-
tween triceps plus subscapular skinfold measurements
and weight-height index. (Tables that show the distri-
butions of triceps plus subscapular skinfoid values
according to relative desirable weight or weight-height
index for men and women by specific age groups are
too numerous to include in this report but are avail-
able upon request from NCHS.)

Further analysis of the agreement between
obesity and overweight measures showed men and
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women with relative desirable weight values less than
100, that is, less than 85, 85-89, 90-94, and 95-99,
also have a very low proportion of obese persons
(tables 25 and 26). At higher relative weight values,
the proportion of obese persons increased with in-
creased relative desirable weight values. However, an
appreciable proportion of persons with high relative
desirable weight values were not obese. At the highest
relative desirable weight value (30 percent or more
above the desirable weight of men and 39 percent or
more above the desirable weight of women), 46.9
percent of the men and 55.5 percent of the women
were obese.

The pattern of relationships previously found be-
tween triceps plus subscapular skinfold values and
relative desirable weight also was found between tri-
ceps plus subscapular skinfold measurements and
weight-height index (tables 27 and 28).

When similar data were examined separately for
each age group, the same relationship appeared be-
tween obese and overweight measures that previously
was observed for men and women across the age
range 20-74 vyears. Low values of weight-height
indexes were in categories of lean skinfold measure-
ments, and high values occurred more often in a very
wide range of triceps plus subscapular skinfold values.
(Tables that show the relationship of triceps plus sub-
scapular skinfold measurements and relative desirable
weight or weight-height indexes at selected percen-
tiles by specific sex-age groups are available upon re-
quest from NCHS.)



Interrelationship of overweight
and obesity

The estimated number and percent of men and
women ages 20-74 years in each of the overweight
and/or obesity categories at selected percentile cut-
ting points are presented in tables 29-31 and are
graphically shown in figures 4-9 by method of assess-
ing overweight and obesity and summarized in tables
32 and 33. Estimates of standard error are presented
in appendix I, tables V and V1. At the 95th per-
centile cutting point for men, a pooled value was
needed because data for specific age groups did not
meet standards of precision. Therefore, data were
analyzed for ages 2044, 45-64, and 65-74 years in
place of the six age groups analyzed for the 85th and
90th percentile cutting points. A profile of selected
body measurements was done for those persons
in weight categories obtained from the cross-
classification of overweight and obesity measures (see
appendix III).

For men at the 85th percentile cutting point,
12.7 percent (7.3 million) were overweight and obese,
10.5 percent (6.0 million) were overweight but not
obese, and 6.6 percent (3.8 million) were obese but
not overweight (table 29). The percent of men over-
weight and obese (12.7 percent) was significantly
higher than the percent of men overweight not obese
(10.5 percent) and of men obese not overweight (6.6
percent). The percent of men overweight not obese
(10.5 percent) was also significantly higher than that
of men obese not overweight (6.6 percent). However,
at the 95th percentile, no differences were statisti-
cally significant (table 31).

Among women 20-74 years of age, at the 85th
percentile cutting point the proportions were largest
for women overweight and obese—21.5 percent or
13.8 million—followed by the proportions for women
overweight not obese—8.0 percent or 5.1 million—
with the lowest proportion recorded for women
obese not overweight—6.1 percent or 3.9 million
(table 29). Like the proportions for men, the percent
of women overweight and obese was significantly
higher than the percent of women obese not over-
weight and women overweight not obese. The percent

of women overweight not obese was significantly
higher than that of women obese not overweight.

At the 85th percentile cutting point, the percent
of men overweight and obese increased significantly
from 8.7 percent for ages 20-24 years to 15.0 percent
for men ages 25-34 years, peaked in this age group,
and declined thereafter with no significant age-
specific trend. The percent of women overweight and
obese increased significantly to ages 3544 years, but
the increase in percent after age 45 was not large
enough to be statistically significant. The percents de-
clined significantly from ages 55-64 to 65-74 years, a
decrease of 8.1 percent.

The percent of women overweight and obese was
higher than that of men across the age range 20-74
years as well as in each age group; however, only the
higher age-specific differences in ages 20-24 and 25-
34 years were not large enough to be statistically
significant. At the 95th percentile cutting point, only
the percent of women overweight and obese was
significantly higher than that of women obese not
overweight.

Sex and age

At the 85th percentile cutting point, the percent
of men overweight not obese increased significantly
with age only from ages 20-24 to 3544 years. A dif-
ferent pattern was found for women overweight not
obese. Significant or consistent age-related trends
were shown from ages 25-34 to 35-44 years. Similar
significant trends were noted from ages 55-64 to 65-
74 years.

The percent of men overweight not obese was
higher than that of women overweight not obese
across the age range 20-74 years and in each age
group except in ages 65-74 years, but were signifi-
cantly different only for ages 3544 years. A signifi-
cantly higher percent of women were overweight not
obese for ages 65-74 years than men.

At the 85th percentile cutting point, the percents
of men and women obese not overweight showed no
significant age-related pattern. A slight exception was
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Figure 4. Percent of men overweight and/or obese at the 85th percentile estimated from cross-classification of triceps plus subscapular skinfold
with relative desirable weight and weight-height index, by age, with confidence intervals: United States, 1971-74

noted for women—there was a significant increase in
percents between ages 25-34 and 35-44 years. After
the percents peaked at ages 45-54 years, the percents
declined slightly with no significant trends. Overall
and in each age group, the differences in percents be-
tween men and women obese not overweight differed
no more than expected from sampling variability.
Across the age range 20-74 years and in ages 20-
44 and 45-64 years at the 95th percentile cutoff
point, the differences in percents of men and women
overweight not obese were small enough to be due to
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sampling variability. This pattern was not evident for
ages 65-74 years for which the difference in percents
between sexes was statistically significant. The dif-
ference in the percent of men and women obese not
overweight at the 95th percentile cutting point was
not statistically significant across the age range 20-74
years and in ages 2044 and 65-74 years. However,
at ages 45-64 years, the difference in percents for
men and women was statistically significant. The per-
cent of women overweight and obese was signifi-
cantly higher than that of men overweight and obese
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at the 95th percentile cutting point across the age
range 20-74 years and at ages 2044 and 45-64 years.
At ages 65-74 years, the difference in percents be-
iween men and women was not statistically signifi-
cant.

Tables 29-31, summarized in tables 32 and 33,
show the percents of men and women overweight
and/or obese based on cross-classification of triceps
plus subscapular skinfold values and weight-height
indexes. At all selected percentile cutting points, the
direction and the magnitude of the difference be-
tween three subsets of overweight and/or obese cate-
gories for men and women were found to be the same

as when overweight and/or obesity categories for men
and women were based on the -cross-classifica-
tion of relative desirable weight and triceps plus sub-
scapular skinfold values. The significance of the
differences in percents between each of the three
pairs of categories from the overweight and/or
obesity classifications also generally held true. The
exceptions were the differences in proportions of
women overweight and obese and women obese not
overweight at the 95th percentile cutting point and
proportions of women overweight not obese and
women obese not overweight at the 90th percentile
cutting point.
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with relative desirable weight and weight-height index, by age, with confidence intervals: United States, 1971-74
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Figure 8. Percent of women overweight and/or obese at the 90th percentile estimated from cross-classification of triceps plus subscapular skinfold
with relative desirable weight and weight-height index, by age, with confidence intervals: United States, 1971-74
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Discussion

This report presents national estimates of the
prevalence of obesity and overweight among adults in
the U.S. civilian noninstitutionalized population ages
20-74 years. Estimates were developed from body
measurements obtained as part of the first National
Health and Nutrition Examination Survey conducted
during 1971-74. A distinction was made between esti-
mates of obesity based on triceps plus subscapular
skinfold measurements to indicate the amount of sub-
cutaneous adipose tissue and estimates of overweight
based on weight indexes, independent of relative fat
content.

This report also shows, at one point in time, that
estimates of obesity and overweight differ depending
on which measure is used and also shows the interre-
lationship between these measures. The results pro-
vide a basis for comparison of estimates over time
among the U.S. population. Comparisons will be
made in a future report using data from three cycles
of this survey: NHANES I 1971-74, National Health
Examination Survey (NHES) 1960-62, and NHANES
11 1976-80.

The first National Health and Nutrition Examina-
tion Survey supplied data to make a comparative
analysis of national estimates of obesity and over-
weight. These data provided cross-sectional estimates
for different birth cohorts representative of the U.S.
population. The age differences represented data for
successive cohorts of persons of different ages when
examined and reflect the effect of different environ-
mental and hereditary influences. The limitations of
cross-sectional data in contrast to longitudinal data
are recognized in considering differences among age
categories. The quality of selected body measure-
ments was maintained throughout the survey by
trained technicians who followed standardized meas-
urements procedures.

Estimates of prevalence of obesity varied in the
literature depending on the method of classifying
obesity. Estimates were obtained from two major
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sources—life insurance data and epidemiologic sur-
veys taken from selected segments of the population
and special study groups—and cannot be easily gen-
eralized to the U.S. population.13-18 These sources
indicated that obesity is a common disorder, but
comparisons of estimates are difficult and do not
represent a true cross-section of the country’s popu-
lation. Other factors that substantially affect compar-
ability among studies are the different type and
quality of techniques and measurements used and the
criteria selected to classify obesity.

The earliest and most commonly used method for
measuring obesity is to compare heights and weights
with established tabulated standards. Life insurance
studies determined excess body weight status defined
as the deviation of observed weight from standard
weight for a given sex, age, and height multiplied by
100. These data initially were obtained from the
Medico-Actuarial Investigations (1912)13 and later
from the Build and Blood Pressure Study, 195914
and the Build Study, 1979.15 Others, such as the
Framingham Heart Study, defined obesity as a rela-
tive weight of 20 percent or more above the median
weight for a given height and sex.16

Because it is recognized that height and weight
alone are incomplete indicators of obesity, ‘“‘desira-
ble” weight tables that consider measurements of
body build were developed by the Metropolitan Life
Insurance Company for adults 25 years of age and
over.l17-19 The tables were devised in response to
criticism that weight-height tables ignored the disad-
vantages of gains in body weight with advancing years
as well as variations in body build that influence
weight.

Largely by necessity, life insurance studies of
association of obesity and mortality have been
limited to use of height and weight as measures of
body fat. However, these measures are not satis-
factory for studying the influence of obesity on
mortality. Obesity, an excess accumulation of fat,



has been used interchangeably with overweight or
excess body weight above average or desirable weight.
Total body weight is a measure of bone, muscle, and
fat, and departure from average weight may be due to
one or a combination of these components. Over-
weight prevention and control is directed against
overweight due to fat, which is primarily the result
of food intake in excess of the energy requirements
of the individual.

Although direct anatomical and chemical
methods for estimation of body fat are not suitable
for large-scale epidemiologic surveys, the indirect
method, such as measurement of skinfold thickness,
meets the need for a simple test of relative fatness as
basis for estimation of prevalence of obesity. If skin-
fold measurements are not available, the most satis-
factory index is the body mass index, W/HP .89 This
index is easy to compute and applies to all popula-
tions without the need for a reference population. A
reference population is necessary for obtaining rela-
tive desirable weight, the ratio of a subject’s weight
to desirable weight for height and sex.

Among men and women, at the 95th percentile
cutoff point, there were no significant differences in
the percents of individuals assessed obese and over-
weight using the skinfold thickness values and weight-
height index methods of assessing obesity. These find-
ings also were found generally by age except at ages
55-64 years for men and at ages 65-74 years for
women, where the differences in prevalence of obe-
sity as estimated by the overweight methods (relative
desirable weight and weight-height index) and the
obese method (skinfold thickness) were significant.

Findings at the 95th percentile that the terms
“overweight” and “obesity” may be used inter-
changeably were not evident at the 85th and 90th
percentile cutoff levels. Among men, the prevalence
of overweight determined by the overweight methods
generally overestimated the prevalence of obesity as
determined by skinfold thickness measurements.

Among women ages 20-74 years at the 85th and
90th percentiles, the prevalence of women overweight
determined by the overweight methods also was
higher than the prevalence of women obese deter-
mined by skinfold thickness. The differences in prev-
alence rates were too large to reflect sampling varia-
bility alone.

The differences in prevalence rates of obesity be-
tween the overweight methods and the obese method
in ages 55-74 years also were large enough to be
statistically significant. The differences in percents
between methods among women ages 20-54 years
were not statistically significant.

The lack of agreement between the overweight
measure and the obesity measure also was noted
when triceps plus subscapular skinfold values were
distributed according to relative desirable weight
values using triceps plus subscapular skinfold meas-
urements as the criterion of obesity. A large percent

of men and women who have a high relative desirable
weight were not excessively obese.

At 20 percent or more above the desirable weight,
an arbitrary estimate that presumes obesity, only
about a quarter of the men and a third of the women
were classified as obese at skinfold criterion of the
95 percentile. At the same percent or more above the
desirable weight and a lower criterion of obesity of
the 85 percentile, an appreciable percent of men and
women could not be characterized as obese. Similar
findings were observed when triceps plus subscapular
skinfold values were distributed according to weight-
height indexes using triceps and subscapular skinfold
as the criterion of obesity.

One shortcoming in any effort to define an asso-
ciation between weight status and morbidity or mor-
tality is the lack of information on obesity, con-
trasted with overweight. The estimates of obesity
based on studies of the relationship of obesity to
heart disease all measure obesity in terms of depar-
ture of observed weight from a weight-height stand-
ard; the departure from such a standard may be due
to body components other than fat.

This possibility was suggested in reports by
several investigators. A study by Seltzer and Mayer
reported that, at least among females, there may be
an association between increased mortality and body
type, without regard to obesity.20 Gertler and asso-
ciates in clinical studies on young adults with
coronary heart disease also found more dominant
mesomorphs than endomorphs.2! A necropsy study
by Spain and others with special reference to somato-~
types (body build classification) also suggested the
association of dominant mesomorphs (tendency to-
ward muscularity) with coronary heart disease.22
Robinson and Brucer studied the relationship of
obesity and body build to hypertension and con-
cluded that body build is an important predisposing
factor, and obesity was a small factor.23 Harlan and
others24 reported that independent measures of body
mass index and skinfold thickness (triceps plus sub-
scapular) showed a consistent and strong relationship
with blood pressure (systolic and diastolic levels).
However, it is likely that primary relationship of
body mass index to blood pressure represents a rela-
tionship between adiposity and blood pressure.

Because of this interest in the interrelationship of
obesity and overweight, further estimates of obesity,
as suggested by others,25:26 were obtained by com-
bining triceps plus subscapular skinfold values with
each of the weight indexes, relative desirable weight
or weight-height index. Although the weight indexes
accounted only for height, with no special reference
to body build, skeletal framework, and muscular
development, the profile of weight indexes of in-
dividuals from NHANES I data suggested that, on the
average, the higher weight index categories have
larger mean body build values than lower weight
index categories. The cross-classification of triceps
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plus subscapular skinfold values with relative desir-
able weight or weight-height index produced cate-
gories of overweight and/or obesity, overweight not
obese, overweight and obese, and obese not over-

24

weight. The height, weight, and a measurement of
subcutaneous fat have been suggested as the “irre-
ducible” basic data in the application of body meas-
urements in nutritional research and appraisal.?
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Table 1. Mean values of relative desirable weight? and triceps plus subscapular skinfold? for persons overweight and/or obese below and above selected percentiles of criteria measures,
by sex and age: United States, 1971-74

Men Women
Overweight Not overweight Overweight Not overweight
Age Not obese Obese Obese Not ohese Obese Obese
Relative Tri /cep s Relative Trifep s Relative Trilcep s Relative Trilcep s Relative Tri;:ep S Relative Tri ;"EP s
desirable pius desirable plus desirable pius desirable plus desirable pius desirable pius
weight subscapular weight subscapular weight subscapular weight subscapular weight subscapular weight subscapular
skinfold skinfold skinfold skinfold skinfold skinfold
85th percentile
20-74years .. ... .. ... 122 30 131 50 107 43 125 45 141 67 107 58
20-24vyears .. ... .. ... 119 29 129 53 108 45 123 44 141 68 109 57
25-34vyears .. ... ... . 122 30 133 51 106 43 1256 45 142 69 106 58
36-44vyears .. ........ 122 30 130 47 109 a4 125 a4 143 68 106 57
45-54vyears .. ........ 121 31 130 50 107 43 126 46 139 67 107 57
B5-64vyears .. ........ 123 31 134 49 105 a4 126 46 139 65 107 58
65-74vyears .. ........ 122 30 127 49 107 43 126 43 139 64 108 58
90th percentile
20-74vyears . ... ...... 125 34 137 55 110 48 135 50 149 73 114 64
20-24years . ... 0. .. 124 35 134 57 112 49 137 51 150 74 115 66
25-34years .. ... ... .. 124 34 144 56 112 48 134 51 151 74 114 64
3544vyears .. ........ 126 34 136 53 111 48 135 60 162 73 112 64
45-54vyears . . .. .. ..., 124 33 137 56 111 47 132 51 149 73 115 63
B5-64years . ......... 126 33 139 52 103 47 136 51 147 72 115 64
656-7d4years .. ... 0. 125 33 131 53 111 48 135 47 146 69 116 63
95th percentile
20-74years . . ... ..... 139 40 152 64 120 67 162 58 166 83 128 73
20-24years .. ... ... 140 48 143 67 119 57 1561 61 173 85 126 75
25-34years . ... ... ... 141 48 156 65 120 657 150 59 164 82 127 73
3544vyears ... .. ..... 140 39 158 67 119 56 155 658 165 83 127 74
45-84vyears .. ... .0 ... 138 40 149 63 121 58 151 68 166 83 103 74
6564years .. ........ 138 38 151 61 121 b4 150 58 168 83 127 ral
65-74years . ... ...... 137 39 143 63 118 57 162 57 162 79 130 73

1Overweight—relatlve desirable weight is observed weight divided by desirable weight times 100, based on average weight from regression equation of weight on height for men and women ages 20-29
years.
20pesity—triceps plus subscapular skinfold.
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Table 2. Mean values of weight-height index? and triceps plus subscapular skinfold? for persons overweight and/or obese below and above selected percentiles of criteria measures,
by sex and age: United States, 1971-74

Men Women
Qverweight Not overweight Overweight Not overweight
Age Not obese Obese Qbese Not obese Obese Obese
Weight- Triceps Weight- Triceps Weight- Triceps Weight- Triceps Weight- Triceps Weight- Triceps
; plus N plus N plus ; plus ; plus ; plus
height height height height height height
index subscapular index subscapular index subscapular index subscapular index subscapular index subscapular
skinfold skinfold skinfold skinfold skinfold skinfold
85th percentile
20-74years . . . . ... ... 30 31 32 50 26 43 37 45 42 67 32 58
20-24years . ... ... ... 29 31 32 53 26 45 37 a4 42 68 32 57
25-34vyears ... ... ... 30 30 26 52 33 43 37 45 42 69 31 58
35-44vyears . ... ...... 30 30 32 47 27 44 37 44 42 68 31 57
45-54years . .. .. ..... 30 31 32 50 26 43 37 46 41 67 32 57
Bb-64years ... ....... 30 31 33 49 26 44 37 45 41 65 32 58
65-74years . . ... ..... 30 30 31 49 26 43 37 43 41 64 32 58
90th percentile
20-74years . ... ... ... 3 34 34 b5 27 48 40 50 44 73 34 64
20-24years .. ... .. 31 36 33 58 28 49 a1 52 45 75 35 65
26-34years .. ... ... 31 34 34 56 27 48 40 52 45 75 34 65
35-44vyears .. ... ..... 31 34 34 64 27 48 41 51 45 74 34 64
45-54years . . . .. ... . 31 33 34 56 27 47 40 51 44 73 34 63
b5-64vears . ... ...... 31 33 35 52 25 47 40 51 44 72 34 64
65-74years . ... ...... 31 33 32 53 27 48 40 48 44 69 36 64
95th percentile
20-74vyears . . . .00 34 40 37 64 29 57 46 59 49 83 38 73
20-:24years . . . . ... ... 34 43 35 68 29 56 45 62 52 86 37 75
25-34vears ... ... .. 34 42 38 66 29 57 46 60 49 82 38 73
3544vyears . ... ...... 34 39 39 67 29 57 a7 60 49 a3 38 73
45-B4years .. ... ... .. 34 40 37 63 30 58 46 60 50 83 39 74
b564years .. ... ..... 35 38 37 61 30 54 45 58 50 84 38 71
65-74vyears . ... ... ... 34 39 34 63 29 57 45 57 48 80 39 73

1Overweight—weight-height index in kilogram/{meterP),where p = 2 for men, and p = 1.5 for women.

2Obesity—triceps plus subscapular skinfold.



Table 3. Cumulative percent distribution of triceps plus subscapular skinfold of men, by age: United States, 1971-74

Age
Triceps plus subscapular skinfold

{in millimeters) 20-74 20-24 25-34 35-44 45-54 55-64 65-74 20-29

years years years years years years years years

Percent distribution

Under8 ... ... ... .0t innnnnn 0.5 0.7 0.3 0.3 0.5 0.8 0.4 0.5
Under10 .. ... ... ..., 2.0 2.4 1.8 1.5 2.2 2.1 2.1 16
Under12 ...... ..t ieaeenan 5.5 9.8 5.5 45 4.0 4.6 5.4 8.2
Underi4 . ... ... i rnnnennn. 9.7 16.8 10.2 7.9 7.1 8.5 9.0 14.8
Under16 ...........iineennn, 16.2 26.5 16.8 11.2 11.2 13.0 13.8 24.0
Under18 .. ...... .. ... 20.6 34.9 22.6 15.3 15.6 18.0 19.3 31.0
Under 20 . ....... ...ttt innnnnnn 26.3 42.3 27.9 21.1 20.8 22.7 25.8 37.6
Under22 . ... ...... .00 iiuaann. 33.0 48.9 33.8 26.8 26.4 32.7 33.2 446
Under24 .. ......... ... ¢cciiiienan 39.5 53.9 41.0 33.3 348 37.6 39.6 51.1
Under26 ........ ... iiiinn... 46.6 59.0 47.3 41.3 41.0 47.3 46.9 56.9
Under28 ..........¢c0iiiininennnn 53.2 65.0 53.9 47.8 47.6 53.4 55.2 62.6
Under30 .........0. it iinrnnn 59.3 70.5 60.4 54.1 53.6 59.8 61.6 68.7
Under 32 . ... ...t iineaunnnennn 65.6 75.3 65.8 64.0 59.4 64.7 67.4 73.2
Under34 ................ ..0uuun. 71.5 79.4 70.7 71.0 65.7 72.7 725 77.4
Under36 ..........iiitininnenn. 76.9 84.1 75.3 74.9 73.3 78.0 79.4 81.8
Under38 .........c0iiiinnrenn. 80.6 87.3 79.2 78.8 77.2 81.5 83.4 84.7
Underd40 ............c¢cciiiunnnnnn 84.1 89.7 82.8 83.7 80.7 84.1 87.3 87.4
Underd42 ... ... ... .ttt eunnnnn 86.4 90.6 85.2 86.0 83.8 86.6 89.1 88.9
Underdd . ... ........c..0cciineennn 89.0 91.2 87.6 89.3 879 88.9 91.3 20.4
Under46 .........¢cciiiiincncnnns 91.0 92.3 90.4 91.2 89.7 91.0 93.1 91.6
Underd48 ...........coitivinennn. 929 93.6 91.5 94.2 91.3 93.7 94.4 92.6
Under50 ........ ...t inenunn.. 94.3 94.8 83.3 95.4 92.8 95.4 95.6 94.3
UnderB52 .........c.viiencnnnnnn 95.3 95.6 94.0 96.4 93.9 86.5 96.2 95.2
UnderB4 .. ..........c.ciiivennnn 96.2 96.6 94.9 97.5 95.1 97.1 96.9 95.9
Under56 ......... .. iiiunrnnnns 96.7 97.1 85.3 97.6 95.8 98.1 97.6 96.4
Under58 ............c.viiinnnnnnn 87.4 97.7 96.2 98.0 96.6 98.7 98.2 97.3
Under60 ..............ccucuicnn. 97.9 97.8 97.1 98.1 97.6 98.9 98.6 97.5
UnderB2 ........cotivinivininnnnns 98.3 88.1 97.5 98.6 98.1 99.3 99.0 97.9
UnderB4 ...........c¢coitvenrenns 88.6 98.1 98.1 98.6 98.6 99.4 99.2 98.0
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Table 4. Cumulative percent distribution of triceps plus subscapular skinfold of women, by age: United States, 1971-74

Age

Triceps plus subscapular skinfold
{in millimeters) 20-74 20-24 25-34 35-44 45-54 55-64 65-74 20-29
years years years years years years years years

Percent distribution

Under8 .......... .. o, 0.0 0.1 - 0.0 0.1 0.0 - 0.0
Under10 .......... ..ot 0.3 0.3 0.0 0.2 0.2 0.6 0.3 0.2
Under12 ... . ...t 0.6 0.8 0.2 0.6 0.4 0.6 1.1 0.6
Under14 ............... v 1.0 1.4 0.7 1.0 0.8 0.8 1.6 1.2
Under16 .............. ... ... ... 2.1 3.4 21 1.6 1.6 1.8 26 29
Under18 ................ . 3.7 6.6 3.9 3.2 24 3.3 3.8 5.4
Under20 .......... ... ... ....... 6.2 11.2 7.7 4.7 3.3 5.6 4.8 10.2
Under22 .......... ... i 9.4 17.8 12.6 7.4 4.7 1.5 6.3 16.5
Under24 .............. .00t 131 23.8 17.8 111 7.2 9.5 8.5 225
Under26 ..............cicvunnnn 17.0 29.5 224 156.5 11.6 11.0 10.8 27.9
Under28 ........... ... iuinn. 219 37.9 28.2 19.4 14.3 16.5 15.2 35.3
Under30 ................ ...t 26.6 45.1 34.4 241 16.7 19.1 18.7 42.0
Under32 ....... ... i, 31.6 50.3 40.4 29.4 21.0 23.8 23.2 47.5
Under34 ................. ... 36.3 56.2 45.5 33.8 25.5 27.0 28.3 53.1
Under36 ...........cciiinvnnnn 41.2 60.4 50.8 39.3 28.9 32.3 34.1 57.9
Under38 ........... ... it 45.2 63.8 55.2 43.2 325 36.0 39.2 61.5
Under40 ..............ciiiinnnn 49.7 68.7 50.1 43.4 37.5 39.2 44.7 65.6
Under42 ........... ... .. ... ... 54.2 73.4 63.4 52.1 41.7 43.5 51.5 70.1
Under44 ............. 0 ounnn 58.0 76.5 67.3 55.6 45.5 46.8 57.0 73.8
Under46 ........................ 62.1 79.8 71.0 59.5 561.6 49.6 61.2 77.3
Underd8 ............ccoiiieienn 65.7 824 73.8 62.7 55.9 54.6 65.5 79.8
Under50 ................ ..o 69.2 84.7 771 66.3 59.1 58.5 70.3 82.6
Under52 .......... ..o 724 86.8 79.0 69.3 62.9 63.6 73.9 84.4
Under54 . ......... ... ... 75.2 88.3 80.8 72.9 66.5 67.4 76.5 86.1
Under56 .............coiiuiinnn. 78.6 89.6 82.8 76.2 72.3 72.5 79.4 87.8
Under858 ................ .. .. 81.0 914 84.9 78.7 74.7 75.0 83.1 89.3
Under60 .............coiinvinnnn 83.9 92.1 86.8 81.8 78.6 79.1 86.4 90.6
Under62 .............. . 85.9 92.6 88.0 84.4 81.8 81.6 88.9 914
Under64 ................ ... ..... 88.2 93.9 89.2 86.7 84.8 85.6 90.5 92.4
Under66 ............... .ot 90.3 95.7 91.2 88.2 87.5 88.0 92.6 94.2
Under68 .................0uue 91.5 96.4 92.0 89.7 89.0 89.4 93.8 94.9
Under 70 .. ... ... 92.9 96.7 93.1 92.1 90.1 92.1 94.9 96.7
Under72 ......... ... 94.1 97.1 94.4 93.1 91.6 93.3 96.1 96.4
Under74 .............. v 94.9 974 95.3 83.9 92.4 95.0 96.7 97.0
Under76 ............. i 95.9 97.8 96.0 95.3 93.9 95.9 97.3 97.6
Under78 ......... .. 96.4 98.1 96.4 96.0 94.6 96.4 98.3 97.9
Under80 ............. ... ... ... 97.1 98.4 96.7 96.7 96.1 96.9 98.6 98.2
Under82 ................ ..o 97.6 98.5 97.3 97.1 96.8 97.7 98.8 98.3
Under84 .............. ...t 97.9 98.0 97.9 97.2 97.1 98.0 98.9 98.9
Under86 ...............coutvnn. 98.2 99.2 98.2 97.4 97.4 98.4 99.3 99.1
Under88 .............. . .t 98.5 929.3 98.7 97.9 97.7 98.5 99.3 99.3
Under90 ................ . ... ... 98.8 99.3 98.8 98.0 98.8 98.7 99.5 99.3
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Table 5. Number of examined persons, estimated population in thousands, and means, standard deviations, and selected percentiles of triceps
plus subscapular skinfold of adults, by sex and age: United States, 1971-74

NUI.'nbeI' Estimat-ed Standard Percentile
Sex and age in population Mean deviation
sample  in thousands 5th 10th 15th 25th 50th 75th 85th 90th 95th
Nen Triceps plus subscapular skinfold (in millimeters)
20-74vyears . . ... ... 5,001 57,507 28.3 12.5 115 140 155 190 265 350 405 445 51.0
20-24vyears . .. ... .. 513 8,110 24.9 12.7 10.0 120 130 150 220 310 36.1 40.0 5041
2534years . .. ... .. 804 13,003 28.5 13.6 115 135 150 190 260 355 41.1 450 54.0
3544 vyears . .. ... .. 664 10,676 29.2 11.6 120 150 175 210 280 36.0 41.0 44.0 485
45-54vyears . .. ... .. 765 11,150 299 126 130 150 175 210 280 37.0 420 46.0 53.0
S564vyears . . ... ... 598 9,073 28.2 11.7 120 140 165 200 260 34.1 40.1 440 48.1
65-74years . . .. .. .. 1,657 5,496 27.7 11.5 115 140 160 195 260 34.1 385 426 490
20-29vyears . . ... ... 984 15,458 25.9 13.0 105 120 140 160 230 320 38.0 430 514
Women

20-74vyears . . . ... .. 8,130 64,158 42.3 174 185 220 248 230 400 535 606 651 74.0
20-24years . . . ... .. 1,243 9,215 35.1 15.4 120 19.0 210 240 315 430 500 56.0 650
25-34vyears . .. ... .. 1,896 13,933 39.3 17.3 185 205 225 265 351 481 580 641 73.0
3544years . .. ... .. 1,664 11,593 43.6 18.0 200 230 255 300 405 550 620 680 751
45-54vyears . . . .. ... 836 12,163 46.6 17.4 220 250 280 335 450 58.0 640 695 786
5564vyears . . ... ... 669 9,976 45.8 17.5 190 250 275 330 460 580 635 68.0 731
65-74years . . . ... .. 1,822 7.277 42.8 15.3 200 250 275 321 410 525 590 630 700
20-29vyears . . ... ... 2,280 16,788 36.2 16.0 175 195 211 245 325 440 520 6585 68.0

Table 6. Number of examined persons, estimated population in thousands, and number and percent of persons obese at selected percentiles
based on triceps plus subscapular skinfold, by sex and age: United States, 1971-74

Obesity at selected percentile’

Estimated
Sex and age IZZZ:ZEZf population 85th percentile 90th percentile 95th percentile
persons in or more or more or more
thousands
Number Percent Number Percent Number Percent
Men
20-74VYEAIS . . . i i i e e e e e e e e e e e 5,001 57,607 11,133 18.4 6,900 12.0 2,929 5.1
20-:24y€ars . . . . .. e e e e e e e e 513 8,110 1,026 12.7 735 9.1 369 45
25-34YeArS . . . h i i s s e e e e m e s e 804 13,003 2,706 20.8 1,768 13.6 853 6.6
B5-44YRAIS . . . v it et s e e e e e 664 10,676 2,264 21.2 1,186 11.1 404 38
A5-BAYRArs . . . v . et ot a e e e e e e 765 11,150 2,544 22.8 1,574 14.1 708 6.3
BB-BAYRars . . .. .t et e e e 598 9,073 1,681 18.5 1,089 12.0 382 4.2
B5-7AYEAIS + v v i 4 v h ot e e e e e e e 1,657 5,496 911 16.6 549 10.0 214 39
Women
20-74YEars . . . - i i e e e e e e e e e 8,130 64,158 17,740 27.7 11,424 17.8 5,480 85
2024 YEAIS . . . i a i e i e e e e e e e e e e 1,243 9,215 1,220 13.2 751 8.1 334 3.6
25-34YEarS . . - . . e s e e e s e e e e e e 1,896 13,933 2,921 21.0 2,008 144 1,109 8.0
3544 years . . .. . i i e s e e e e e e e 1,664 11,593 3,654 30.7 2,310 199 1,190 10.3
A5-5AYEarS . . v v it ot e e e e e e e e e 836 12,163 4,510 371 2,900 23.8 1,339 11.0
BE-BAVYEAIS . v v v v v b e s e e e e e e e e 669 9,976 3,632 36.4 2,318 23.2 1,063 10.6
BE-7AYRBIS . . ¢ i ittt e e e et e 1,822 7,277 1,902 26.1 1,139 15.7 455 6.3

10besity measure is based on triceps plus subscapular skinfold and is defined at the sex-specific 85th, 90th, and 95th percentiles for persons ages

20-29 years.
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Table 7. Cumulative percent distribution of relative standard weight of men, by age: United States, 1971-74

Age
. PSP |
helative standard weight 20-74 20-24 2534 35-44 45-54 5564 65-74 20-29
years years years years years years years years
Percent distribution
Under85 ....... ... iuciann.n 15.0 16.2 15.0 13.6 13.9 17.1 14.9 16.7
Under90 ........... ... ... 26.3 28.9 29.3 24.5 23.1 27.1 23.8 31.2
Under95 ........... ... .. ... 38.5 43.0 42.6 35.2 34.8 38.3 36.3 44,7
Under100 ..........¢0iuieeenanrns B2.1 56.0 55.6 48.9 49.4 51.9 49.6 57.6
Under105 ......... ... ... .c0u... 66.8 67.8 66.8 65.8 67.5 68.3 63.7 69.4
Under 110 . .. ... ... ..., 776 78.7 77.3 77.7 76.4 78.5 774 80.0
Under118 . ...... ... ... 86.7 86.4 84.3 86.8 85.9 85.6 85.4 87.0
Under 120 ... ........c.ciiiernnnnn 91.0 91.6 89.6 92.6 91.4 90.2 91.0 91.5
Under125 ...... ... .. ...t 94.2 93.1 93.1 95.7 93.9 94.8 94.9 93.2
Under130 .......... ... ... 96.1 95.7 94.9 97.6 96.2 95.9 97.0 95.1
Under135 ...... ... ... ... .. ..... 97.2 96.7 95.9 98.1 97.9 97.2 98.5 96.2
Under140 .......... ... ... ....... 98.1 98.4 97.1 98.7 97.9 98.4 98.9 98.0
Under145 ........ .. ... .. ... ..., 98.8 98.6 98.2 99.0 98.8 99.3 99.5 98.4.
Under150 ............... ... ... 99.0 98.7 98.5 99.2 99.0 99.4 99.6 98.6
Under155 .......... ... 29.3 99.7 98.7 99.2 99.2 99.4 99.7 99.2
Under160 . ..... ................. 29.4 99.7 99.0 99.2 99.5 99.4 99.9 99.4
1Based on average weights estimated from regression eguations of weight on height for men of age-specific groups.
Table 8. Cumulative percent distribution of relative standard weight1 of women, by age : United States, 1971-74
Age
. S |
Relative standard weight 2074 2024 2534 3544 4554 5564 6574  20-29
years years years years years years years years
Percent distribution

Under85 .................... ... 26.2 20.2 26.9 29.9 28.2 26.7 229 24.8
Under90 ............ ... cc..... 38.7 34.4 40.2 44.8 38.1 37.4 34.7 38.9
Under95 ......... ... .. ..., 51.9 50.9 55.0 56.2 50.3 49.4 46.5 54.3
Under100 ............ ... ......... 61.7 62.2 64.4 64.2 60.9 58.4 57.5 64.8
Under105 ........ ............... 70.6 729 73.9 71.8 68.9 67.4 66.5 74.8
Under 110 ... ....... ... .. ........ 77.3 79.5 79.1 77.2 76.5 75.3 74.9 80.4
Under115 ............ e e aea 82.5 85.3 82.7 81.9 82.6 80.9 81.9 85.1
Under120 ........... ... ..c.... 86.8 90.3 85.7 85.3 86.5 87.0 87.0 88.9
Under125 .......... ... nn. 89.8 92.0 88.1 88.0 90.6 90.5 90.5 90.7 -
Under130 .......... ..., 922 93.7 91.1 90.6 92.3 92.9 93.5 92.8
Under135 ............... .0, 84.0 94.8 92.7 92.9 93.8 95.6 95.2 94.3
Under140 ....................... 95.3 95.7 93.8 94.2 95.3 96.8 97.1 95.2
Under145 . ..........0cuvinnnnn. 96.4 96.3 95.4 96.0 96.0 97.5 97.9 96.3
Under150 . .............cciuin.n. 97.3 97.1 96.6 971 96.5 88.4 98.6 97.1
Under155 ................co.... 98.1 97.7 97.3 97.5 98.6 98.7 99.1 97.9
Under160 ............c0itiuunnn. 98.5 98.3 98.1 98.0 98.7 98.8 99.3 08.5
Under170 ................... e 99.0 99.1 98.7 98.7 99.4 98.9 99,7 99.2
Under180 .............c0vrun.n. 29.3 99.2 99.1 98.9 99.5 99.4 99.8 29.4
Under190 ........... ... .. ..., 89.6 99.5 99.5 99.5 99.8 99.6 99.9 99.6

1Based on average weights estimated from regression equations of weight on height for women of age-specific groups.
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Table 9. Cumulative percent distribution of relative desirable weight of men, by age: United States, 1971-74

Age
. - - 1
Relative desirable weight 20-74 2024 2534 3544 4554 5564 6574
years years years years years years years
Percent distribution

UNGEr 85 - v e vee e ee e e e e e e 10.5 20.3 96 6.4 85 0.7 1.2
URdEr 90 « v v v oo 18.4 32.1 18.9 12,6 146 17.2 18.4
UNder 85 . . oo 29.9 481 3238 23.0 232 27.0 27.9
Under 100 + - v oo vvsse 415 60.5 467 32.1 3338 38.0 409
Under 105 - o o oo 54.0 7.7 58.4 243 232 297 53.7
Under 110 - v oo oo 67.8 81.4 69.7 60.9 64.3 65.5 67.5
Under 115 o v oo v 78.0 89.0 786 73.0 74.4 76.7 79.4
Under 120 . o oo oo o 85.9 926 86.4 82.8 84.2 84.2 86.6
Under 125 . ..o oo 90.7 04.7 90.2 89.6 89.5 29.6 91.9
Under 130 . . o oo v oo 94.0 9.6 93.1 94.8 92.9 92.4 95.5
Under 135 . . . oo oo 95.8 98.0 949 9.4 5.2 94.5 97.3
Under 140 . .. v oo 97.2 986 96.3 97.6 97.3 96.1 98.5
Under 145 . . .. oo 97.9 08.6 97.1 98.1 97.9 97.6 98.8
Under 160 . . . v oo oo 98.7 99.2 98.2 99.0 8.0 99.0 99.5
Under 156 . . ..o oo 99.1 99.7 98.5 99.0 8.8 99.3 99.7
Under 160 . - v ovwvovs oo 99.3 100.0 98.7 992 99.0 99.4 29.9

TRelative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression equation of
weight based on height for men ages 20-29 years.

Table 10. Cumulative percent distribution of relative desirable weight of women, by age: United States, 1971-74

Age
. . 21
Relative cesirable weight 2074 2024 2534 3544 4554 5564 6574
years years years years years years years

Percent distribution

Under86 .. ... ... ittt iinaannn 12.7 23.6 18.0 10.3 7.5 9.2 6.4
Under90 .. ... ... ... ittt 22.2 37.0 31.4 19.5 14.9 14.5 13.0
Under95 ... ...ttt iiinen 34.1 53.9 44.2 31.8 26.8 235 20.3
Under100 .. ...ttt e i 45.3 65.7 57.4 45.2 36.4 315 30.3
Under 105 . . .. i ittt ittt i e e 55.3 75.5 66.0 85.7 46.3 415 422
Under 110 .. . ... i i i it 63.7 80.7 74.7 63.5 56.8 50.4 51.0
Under 116 . ... . i it i ittt i e en e 70.5 87.5 79.4 69.9 €64.0 58.8 59.7
Under120 . ... ... .. i i 76.4 90.5 82.8 75.7 72.0 66.0 68.5
Under125 . ... ... ... i i i eie i 81.1 92.8 85.7 80.2 77.5 73.2 75.6
Under 130 . . ... . ittt iiieienen 84.7 93.8 88.1 82.8 83.1 78.1 81.5
Under135 .. ... .. i i et 88.2 95.2 90.8 86.1 86.5 84.0 85.8
Under140 . ... ... ... i i ittt e 80.8 95.9 92.4 88.7 89.7 88.3 89.9
Under145 .. ... ... .. i, Ve 92.8 97.0 93.7 91.1 92.0 920.9 924
Under 150 . ... ... .. it it e ieiaennns 94.4 97.2 98.2 93.1 93.3 93.3 94.5
Under155 ....... ... it iii i, 96.8 97.8 96.5 94.1 94.9 95.4 96.1
Under160 .. ...... ... ittt iiininnncanann 96.6 98.4 97.0 95.8 95.5 96.6 97.2
Under 170 . . .. .. .. ittt it ii e eanaans 98.0 99.1 98.2 97.5 97.0 98.0 98.5
Under180 ...... ...ttt ittt e, 98.8 99.3 98.8 98.0 98.8 98.7 99.3
Under 190 .. ...... ... .. i, 99.2 99.5 99.3 98.8 99.4 98.8 99.5

TRelative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression equation of
weight based on height for women ages 20-29 years.
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Table 11. Number of examined persons, estimated population in thousands, and means, standard deviations, and selected percentiles of relative
standard weight of adults, by sex and age: United States, 1971-74

NUfnber Estimat‘ed Standard Percentile
Sex and age in population Mean deviation
sample in thousands 5th 10th 15th 25th 50th 75th 85th 90th 95th
Men Relative standard weight1
20-74vyears . . ... ... 5,001 57,507 100 16 77 82 85 89 ' 929 109 114 119 127
20-:24vyears . . .. .. .. 513 8,110 100 16 78 82 84 88 97 108 114 119 128
25-34vyears . ... .... 804 13,003 ° 101 18 79 82 85 89 98 109 115 121 131
3544 years . ... .. .. 664 10,676 101 15 78 83 85 91 100 109 114 118 123
45-54vyears . . . ... .. 765 11,150 100 16 75 82 86 91 100 109 114 118 127
6564vyears . . . ... .. 598 9,073 100 16 75 81 83 89 99 107 114 119 126
65-74vyears . . . ... .. 1,657 5,496 100 15 76 82 85 91 100 109 115 119 125
20-29vyears . . ... ... 984 15,458 99 16 79 82 84 88 97 108 114 118 130
Women

20-74years . ... .. .. 8,130 64,158 99 21 74 78 80 84 94 108 118 125 132
2024 vyears . . ... ... 1,243 9,215 99 20 76 80 83 87 95 106 115 120 136
25-34vyears . ... .. .. 1,896 13,933 99 22 75 78 80 84 a3 106 119 128 143
3544vears . .. ... .. 1,664 11,523 98 22 74 77 79 83 92 108 120 129 142
4554 vyears . . ... ... 836 12,163 99 21 74 77 80 84 95 109 118 124 139
5564vyears . . ... ... 669 9,976 98 21 69 74 79 84 95 110 118 125 133
65-74vyears . . . ... .. 1,822 7,277 99 19 73 78 81 86 97 110 118 124 134

20-29vyears . . .. .. .. 2,280 16,789 98 20 76 78 81 85 93 105 115 123 139

1Based on average weights estimated from regression of weight on height, of men and women for specified age groups.

Table 12. Number of examined persons, estimated populations in thousands, and means, standard deviations, and selected percentiles
of relative desirable weight of adults, by sex and age: United States, 1971-74

Number Estimated Percentile
Sex and age in population Mean 3:/7;?;‘;
sample in thousands 5th 10th 15th 25th 60th 75th 85th 90th 95th
Men Relative desirable weight?
20-74years . . . .. ... 5,001 57,507 104 17 80 85 88 93 103 113 119 124 133
20-24years . . ... ... 513 8,110 98 15 76 80 82 87 926 106 112 116 126
2534vyears . .. ... .. 804 13,003 104 19 82 85 88 92 101 113 119 125 136
3544 vyears . .. ... .. 664 10,676 107 16 83 88 91 926 107 116 122 126 130
45-64vyears . . .. .. .. 765 11,150 106 16 79 86 91 96 106 115 121 125 134
B5-64years . .. ... .. 598 9,073 105 17 79 85 88 94 105 113 120 125 138
65-74years . . ... ... 1,657 5,496 104 15 79 84 88 94 104 113 119 123 129
Women

20-74vyears . . .. .. .. 8,130 64,158 107 24 79 83 86 91 102 119 130 138 162
20-24vyears . . . ... .. 1,243 9,215 98 20 75 79 82 86 94 105 113 118 134
25-34vyears . ... .... 1,896 13,933 103 23 78 81 84 88 97 110 123 134 149
3544vyears . .. ..... 1,664 11,593 109 25 82 85 88 92 102 119 133 143 157
4554 years . . . ... .. 836 12,163 111 24 83 87 20 94 107 123 133 140 156
65-64years . . ... ... 669 9,976 113 24 80 86 90 97 109 127 136 144 153
65-74vyears . . ... ... 1,822 7,277 112 22 82 88 91 98 110 125 i34 141 163

1Based on average weights estimated from regression of weight on height, of men and women for ages 20-29 years.
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Table 13. Number of examined persons, estimated population in thousands, and number and percent of persons overweight at selected percentiles
based on relative desirable weign’, by sex and age: United States, 1971-74

Overweight at selected percentile

Number of Estimated

Sex and age examined population 85th percentile 90th percentile 95th percentile
persons in or more or more or more
thousands
Number Percent Number Percent Number Percent
Men
20-74vyears . . .. L. i e e e e e e e 5,001 57,507 13,340 23.2 9,850 1741 3,454 6.0
20-24vyears . . . . . .t e i e e e e e e e 513 8,110 987 12.2 673 8.3 278 34
25-34vyears . . .. .. i e e e e e e e e e e 804 13,003 2,950 22.7 2,356 18.1 897 6.9
3544years . . .. .. e e e e e 664 10,676 3,015 28.2 2,139 20.0 550 5.2
A5-BAYEArS . . . i i it e e e e e e e e e e e 765 11,150 3,013 27.0 2,177 19.5 790 7.1
B5-64years .. . .. ... e e 598 9,073 2,158 23.8 1,609 172.7 688 7.6
B5-74years . . . . . ... e e 1,657 5,496 1,217 221 897 16.3 250 4.5
Women

20-74years . . . . e i e e e e e e e 8,130 64,158 18,935 29.5 13,353 20.8 6,153 9.6
20-24years . . . . e e e e e e e e e e e e 1,243 9,215 1,153 12.5 740 8.0 391 4.2
25-34VYEAIS . . L . e e e e e e e e e e e 1,896 13,933 2,867 20.6 2,149 154 1,118 8.0
35-44years . . . . ..t ihe e e e e 1,664 11,593 3,488 30.1 2,540 21.9 1,366 118
45-B4years . . . . .. e e e e e e e 836 12,163 4,383 36.0 3,016 24.8 1,328 109
BE-BAYears . . . . i i it e e e e e e 669 9,976 4,112 41.2 2,936 294 1,194 12.0
65-74years . . .. ... e e e e 1,822 7,277 2,931 40.3 1,972 27.1 756 104

1Relative desirable weight is observed weight divided by desirable weight times 100 based on average weights estimated from regression equation of
weight based on height for men and women ages 20-29 years.

Table 14. Cumulative percent distribution of the weight-height index of men, by age: United States, 1971-74

Age
Weight-height index

fin kilogram/meter®) 20-74 20-24 25-34 3544 45-54 5564 65-74 20-29

years years years years years years years years

Percent distribution

Under16 ........ ..ttt nnnnn 0.1 - 0.1 - 0.3 0.3 0.1 -
Under17 .. ......ciiiieiieennennnn 0.7 0.3 0.5 0.4 1.0 1.0 1.3 0.2
Under18 ... ...ttt iereeeenn 1.7 21 1.0 1.2 13 2.8 2.2 1.5
Under18 .. ... ... ... it innn.. 3.5 5.7 24 2.3 4.2 3.4 4.2 4.3
Under 20 .........cciiiriennenennn 6.9 13.2 5.2 4.2 6.5 7.2 6.7 9.2
Under 21 ... ...ttt ireennnnnnn 114 23.0 10.2 7.1 89 10.2 12.2 175
Under 22 ... .... .t iiiivennnnans 18.1 31.7 18.7 12.1 145 16.7 18.3 26.7
Under23 .........cciiiinencennas 27.4 44.6 31.1 20.3 20.8 24.7 25.3 40.8
Under 24 ......... ... iirinnnnnn 36.5 55.8 41.1 28.4 28.5 32.8 35.1 50.9
Under25 ...........¢ccuiienenn.. 47.0 66.2 519 375 40.9 425 46.0 61.8
Under 26 . ....c.viviivenccnnnanas 56.6 75.0 60.3 48.2 50.7 52.0 56.6 69.9
Under27 ....... .00t 68.3 81.8 70.1 61.2 64.9 66.5 68.1 78.0
Under28 ........ ... ienienenn. 77.2 88.5 78.2 71.8 731 76.2 78.1 85.6
Under 29 ... ....... ¢ ¢ cctetieennnena 83.5 92.4 82.7 80.9 81.2 82.3 84.0 89.7
Under30 ........ ...t ieenennn 88.2 93.5 88.4 86.9 86.6 86.2 89.2 92.0
Under31 .......cciiiniinnearennn 91.8 95.4 90.7 91.9 91.0 90.2 93.2 93.6
Under 32 ... .iiiirierenncsnnnnnne 94.2 96.6 93.4 94.9 93.2 92.6 95.6 95.1
Under33 ........iiireiniennnennn 95.7 98.0 94.2 96.4 95.1 94.5 97.1 96.4
Under34 ........c.¢ciiiieennnnnnn 87.0 98.6 95.7 97.6 97.3 95.5 98.3 97.0
Under 35 ....... ..ttt irinenennnnn 97.6 98.6 96.8 98.1 97.9 96.4 98.8 97.9
Under36 .......cccvemieieennanaenn 98.0 98.6 97.5 98.1 97.9 97.5 99.2 98.2
Under37 ........¢ciiienmnnnnnnn 98.8 99.7 98.5 99.0 98.3 98.5 99.5 99.1
Under 38 .........cciiieinnnnnnan- 99.0 99.7 98.5 99.0 98.8 98.5 99.7 99.1

1wWeight-height index, W/H2, where p = 2 for men.
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Table 15. Gumulative percent distribution of the weight-height index of women, by age: United States, 1971-74

Age
Weight-height index

fin kilogram/meter®) 20-74 20-24 25-34 35-44 45-54 55-64 65-74 20-29

years years years years years years years years

Percent distribution

Under16 ....... .. ... .. ...vu... - - - - 0.1 - 0.1 -
Under17 ........ ... ..., - - - - 0.1 - 0.1 -
Under18 ..........c.iiiiinnn.. 0.1 0.1 - - 0.1 - 0.3 -
Under19 ........... ... .. 0.2 0.2 - - 0.1 0.5 0.6 0.1
Under20 ........... ... ... cuiua.. 0.4 0.5 0.4 0.1 0.1 0.7 0.8 0.6
Under 21 ... ... .. ....... .. uun.. 0.8 1.4 0.8 0.5 0.5 0.9 1.2 1.1
Under22 ..................ccuu.. 1.7 3.4 2.0 1.0 0.8 1.5 2.0 3.0
Under23 .. ............ ... .. 3.7 8.2 4.3 1.7 1.7 4.0 3.3 6.8
Under24 ........................ 6.8 13.3 9.0 4.5 3.1 6.6 4.7 12.3
Under25 ............ ... ieuun.. 11.7 21.8 16.3 9.0 7.1 8.5 6.3 20.6
Under26 ........................ 17.8 311 25.2 14.8 11.8 11.3 10.3 29.9
Under27 ........ ... ... 25.0 40.7 34.0 225 17.8 16.8 16.2 39.1
Under28 ........ ... . ... ... ... 33.2 53.1 42.8 30.7 25.7 22.5 20.4 50.5
Under29 .............. ... .cuuon. 40.7 60.5 52.4 39.8 325 27.1 26.8 58.8
Under30 ............ ... 43.3 68.8 60.3 48.2 38.2 35.6 33.9 66.5
Under31 .. .. ....... ... ..., 54.8 74.9 65.5 55.6 44,9 41.7 41.8 72.2
Under32 ...... ... ... .. iien.. 60.9 78.7 72.0 60.0 53.5 48.7 47.9 77.2
Under33 .......... ... ... 66.1 82.6 76.1 65.3 59.4 53.7 55.4 81.1
Under34 ............ ... 70.5 87.3 79.2 69.7 64.2 58.7 60.1 84.7
Under35 ..............0c.iuo.. 74.3 89.9 81.56 73.7 68.8 63.7 65.6 87.1
Under36 ............ ... 78.1 91.5 83.7 77.2 73.8 68.8 716 88.8
Under37 ........ ... ... 81.2 92.9 85.7 80.5 77.6 73.2 76.4 90.3
Under38 ........................ 83.9 93.7 87.3 82.0 81.8 77.8 79.9 91.4
Under39 ..................... ... 86.0 94.3 88.8 84.4 83.8 80.6 83.6 92.3
Underd40 ..............c.ciiivun.. 88.4 95.3 91.0 86.2 86.5 84.9 86.5 93.7
Underd41l . ... ... ... ... .......... 90.3 95.8 91.8 88.0 89.0 87.7 89.5 94.4
Underd2 .. .......... ... 91.7 96.2 93.0 89.5 90.9 89.5 90.9 95.2
Under43 .............c0iiuninenn. 92.9 97.0 93.8 91.0 92.3 9.1 92.9 95.9
Underdd ... ............. ... u... 94.0 97.1 95.0 92.4 92.6 92.8 94.4 96.5
Underd45 ... ..................... 94.9 97.4 95.7 93.5 03.8 94.6 95.2 96.9
Under50 ............chiininnnnn. 97.8 99.1 98.2 97.5 96.5 97.6 98.5 99.0
Under55 ........... . 99.0 99.5 99.1 98.4 98.9 08.8 99.4 99.5
Under60 ........................ 99.5 99.7 99.7 99.0 29.5 99.4 99.8 99.7

TWeight-height index, W/H1-5, where p = 1.5 for women. .

38



Table 16. Number of examined persons, estimated population in thousands, and means, standard deviations, and selected percentiles
of weight-height index, by sex and age: United States, 1971-74

Nur'nber Estfmat'ed Standard Percentile
Sex and age in population Mean deviation
sample in thousands &th 10th  15th 25th 50th 75th 85th 90th 95th
Men Weight-height index !
20-74years . ... .. .. 5,001 57,507 26 4 20 21 22 23 25 28 29 30 33
20-24vyears . . ... ... 513 8,110 24 4 19 20 20 21 23 26 27 28 31
25-34vyears . ... .. .. 804 13,003 25 5 20 21 22 23 25 28 29 31 33
3544vyears . ... ..., 664 10,676 26 4 20 22 22 24 26 28 30 31 32
45-54vyears . . ... ... 765 11,150 26 4 19 21 22 24 26 28 30 31 33
b5-64years . . ... ... 598 9,073 26 4 19 21 22 23 26 28 30 31 34
65-74years . . .. .. .. 1,657 5,496 25 4 19 21 22 23 25 28 29 30 32
20-29vyears . . ... ... 984 15,458 24 4 19 20 21 22 24 27 28 29 32
Women

20-74vyears . .. ... .. 8,130 64,158 32 7 23 25 26 27 30 35 38 41 45
20-24vyears . . ... ... 1,243 9,215 29 6 22 23 24 25 28 31 34 35 40
25-34years . .. ... .. 1,896 13,933 30 7 23 24 25 26 29 33 37 40 44
3544vyears . . ... ... 1,664 11,593 32 7 24 25 26 27 30 35 39 42 47
45-54years . . . ... .. 836 12,163 33 7 25 26 27 28 32 36 40 41 46
b5-64years . .. ... .. 669 ' 9,976 33 7 24 25 27 29 32 37 40 42 45
65-74vyears . . . ... .. 1,822 7,277 33 6 24 26 27 29 32 37 40 a1 45
20-29vyears . . ... ... 2,280 16,789 29 6 23 24 24 26 28 32 34 37 42

1Weight-height in kilogram/{meterP), where p = 2 for male, and p = 1.5 for female.

Table 17. Number of examined persons, estimated population in thousands, and number and percent of persons overweight at selected percentiles
based on the weight-height index, by sex and age: United States, 1971-74

Overweight at selected percen tite

Estimated
Number of . . . .
Sex and age examined popu_lat/on 85th percentile 90th percentile 95th percentile
persons in or more or more or more
thousands
Number Percent Number Percent Number Percent
Men Weight-height index
20-74years . . ... i e e e e e e e e e e e e 5,001 57,507 13,136 22.8 9,476 16.5 3,347 5.8
2024 years . . .. . . e e e e e e e e e e e 513 8,110 933 115 619 7.6 274 34
25-34years . .. . . e e e e e e e e e e e e 804 13,003 2,829 21.8 2,245 17.3 861 6.6
3544 vyears . . . . .. i e e e e e e e 664 10,676 3,010 28.2 2,034 181 541 5.1
45-54 years . . . . . L e e e e e e e e e 765 11,150 3,002 26.9 2,093 18.8 758 6.8
BE-BAyears . . . . .. ittt e e e 598 9,073 2,158 238 1,602 17.7 668 7.4
B5-74YEars . . . . . i e et e e e e e e 1,657 5,496 1,204 219 882 16.0 243 4.4
Women
20-74vyears ... .. . e e e e e e e e e e e 8,130 64,158 18,953 295 12,034 18.8 5,351 8.3
2024 vyears .. L. L. e e e e e e e 1,243 9,215 1,169 12.7 659 7.2 351 3.8
25-34vears ... . L s e e e e e e e 1,896 13,933 2,902 20.8 1,995 14.3 982 7.0
B5-44VYears . . ... i i e e e e e e e e 1,664 11,593 3,512 303 2,263 19.5 1,212 10.5
A5-54y0ars . . . . . it e e e e m e e e e e 836 12,163 4,351 35.8 2,729 224 1,102 9.1
BBBdvyears . ... .. .. 0.t 669 9,976 4,116 413 2,671 26.8 1,044 105
B5-74vears . . . . . 0. i e e e e e 1,822 7,277 2,903 39.9 1,717 23.6 659 9.1

1Overweight measure is based on weight-height index, a power function of height in relation to weight where the optimal power value from NHANES
data showed a value of p = 2 for men and p = 1.5 for women and is defined as at the sex-specific 85th, 90th, and 95th percentile for persons ages
20-29 years.
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Table 18. Correlation coefficient of height and of weight with obesity and overweight measures, by sex and age: United States, 1971-74

Correlation coefficient Correlation coefficient
of height with: of weight with:
Sex and age T’if"’p o Relative Weight- Trilceps Relative  Weight-
s bfc ;’;u jor Cesirable  height bfc ;‘;u 1oy desirable  height
skinfold 1 weight index skinfold weight index
Men
20-74Y€ars . . . . i i e e e e e e e e e e e e e e e e e 0.0173 -0.0316 -0.0439 0.7109 0.8914 0.8824
8 Y 0.0516 0.0221 0.0058 0.7398 0.8840 0.8760
2534 YEArS . . . i i e i e e e e e e e e e e e e e e e e e 0.0175 0.0103 -0.0037 7574 0.9118 0.9057
B5-44YEArS . . . i i ik e e e e e e e e e e e e e e e e e 0.0633 0.0028 -0.0068 0.6836 0.8868 0.8823
A5-BAYears . & v v v i et e e e e e e e e e e e e e e e e -0.0210 -0.0766 —0.0841 0.6850 0.8926 0.8890
BB-BAYEArs . . v . i i i e e e e e e e e e e e e e e e e e e 0.0329 -0.0390 -0.0572 0.6846 0.9006 0.8743
BB-7AYearS . . . i i it e e e e e e e e e e e e e e 0.00%4 ~0.0450 -0.0402 0.6633 0.8834 0.8854
Women

20-7AYEArS . . . i i e e e e e e e e e e e e e e e e e e -0.0696 -0.0655 0.0390 0.7932 0.9548 0.9625
P Y- -0.0608 ~0.0086 0.0193 0.7824 0.8488 0.9574
25-34Years . . . . . i et e e e e e e e e e e e e e e e e e e -0.0251 0.0002 0.0238 0.8175 0.9612 0.9676
BB-44VYEars . . . . . it e e e et e e e e e e e e e e e -0.0422 -0.0101 0.0133 0.7831 0.9599 0.9660
A5-BAYEArs . . . v . it i e e e e e e e e e e e e e e e e e ~0.0209 -0.0422 -0.0169 0.7916 0.9569 0.9641
BEBAYEArS . . i i v i i e e e e e e e e e e e e e e e e e e e -0.0719 -0.0473 -0.0184 0.7812 0.9581 0.9662
B5-74vears . . . . .. . e e e e e e e e e e e e e ~0.0454 -0.0494 -0.0155 0.7277 0.9460 0.9566

10besity-—triceps plus subscapular skinfold.

Overweight—relative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression
eguation of weight on height for men and women ages 20-29 years.
3Weight—hei9ht index in kilogram/(meterp), where p = 2 for men, and p = 1.5 for women.
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Table 19. Percent of men and women obese and overweight at selected percentile cutting points, by sex and age: United States, 1971-74

Men Women
Age Tn "f"’ps Relative  Weight- n "I"'e"’ Relative  Weight-
su bspc :;u lar desirablﬁ:' heigh 5 su bspc :;u Jar desirable  height
skinfold weight index skinfold weight index
85th percentile
20-7AYEArS . L . i e e s e e e e e e e e e e e e e e 19.4 23.2 228 27.7 29.5 29.5
20-24W@ArS . i ik i i e e ke e e et e e et e 12.7 12.2 11.5 13.2 12.5 12.7
T T 20.8 22.7 21.8 21.0 20.6 20.8
BE-44VYears . . v v i i ittt et e e e e e e e 21.2 28.2 28.2 30.7 30.1 30.3
AB-BAYEArS . & v v i i it e e e e e et e e e e e e e 22.8 27.0 26.9 3741 36.0 35.8
BEBAYEArs . . . v i i i it s e i e e e e e e e e e e e 18.5 23.8 23.8 36.4 41.2 41.3
B5-74years . . . . i it i e e e e e et e e e e e e e e e 16.6 22.1 21.9 26.1 40.3 39.9
90th percentile
20-74yEars . . L. s s e e e e e e e e e e e e e e e e e 12.0 171 16.5 17.8 20.8 18.8
L - 9.1 8.3 7.6 8.1 8.0 7.2
2534 VYRars . . . . L i e e e e e e e e e e e e e e e e 13.6 18.1 17.3 144 15.4 143
SEAAYRArs . . . . . i i e e e e e e e e e e e e e e e e e 11.1 20.0 19.1 19.9 21.9 19.5
A5-BAYRAIS . . . ¢ i i ik et e e e e e e e e e e e e e e e e 14.1 19.5 18.8 23.8 248 22.4
B5-B4 YEarS . . i i it e e e e e e e e e e e e e e e e e e e, 12.0 17.7 17.7 23.2 29.4 26.8
B5-74vyears . . . . .. e e s e e e e e e e e e 10.0 16.3 16.0 15.7 271 23.6
g5th percentile
20-74vyears . .. L . i e s e e e e e e e e e e e e e e e e e e 5.1 6.0 5.8 8.5 9.6 8.3
20:2AVYBAIS . . L . i e e e e e e e e e e e e e e e e e e e 4.6 3.4 34 36 4.2 3.8
25-BAYEAIS . v i vt e ke e e e e e e e e e e e e e e 6.6 6.9 6.6 8.0 8.0 7.0
3544 VYEars . . L L i i e e e e e e e e e e e e e e e e 3.8 5.2 5.1 10.3 11.8 10.5
A5-BAYRAIS . . . . i i e e e e e e e e e e e e e e 6.3 7.1 6.8 11.0 109 9.1
BB-BAYRars . . i i i it i e e e e e e e et e e e e e e 4.2 7.6 74 10.6 12.0 10.5
Bh-74VYears . . . . . i it e e e e e e e e e e e e e e e 3.9 4.5 4.4 6.3 104 9.1

10besity—triceps plus subscapular skinfold.

Overweight—relative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression
equation of weight on height for men and women ages 20-29 vears.
3Weight~height index in kilogram/(meterP), where p = 2 for men, and 0 = 1.5 for women. Criteria of obesity and overweight are at the 85th, 90th, and
95th percentiles for men and women ages 20-29 years.
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Table 20. Number of examined persons, estimated population in thousands, and coefficients of correlation of triceps plus subscapuiar skinfold
with relative desirable weight and weight-height index, by sex and age: United States, 1971-74

Correlation of sum of

Number of Estimatfsd skinfold with:1
examined population Rel
Sex and age in elative : ;
t-h t
per;ons thousands desirable We:g)hde Xe:;"w
N weight (WiH?)
fwmwy)
Men
20-24YLArS . . i i i i et e e e e e e e e e e e e e e e e 513 8,110 0.819 0.819
4 Y 1 O 804 13,003 0.828 0.827
BB-44Vears . . . . . i h ettt e et e e e e e e 664 10,676 0.737 0.739
A5-BA Years . . . i i . it e e e i e e e e e e e et e e e 765 11,150 0.748 0.748
BE-BAYRArs . . v . . s i e i e ke s e e e e e e e e e e 598 9,073 0.730 0.723
BB-7AYears . . . . i i it it e e e e e e e e e et e e e 1,657 5,496 0.729 0.728
Women

0 - U 1,243 9,215 0.843 0.842
25-34Years . . . . L . i e e e et e e e e et e e e e e 1,896 13,933 0.857 0.857
BE4AYAIS . . v v i i e e h e s e e e e e e e et e m e e e 1,664 11,593 0.823 0.822
A5-54YRarS . v . i i i i aie e e e e e e e a e e e e e e e 836 12,163 0.824 0.824
BEBAYears . . . . i . .t e et e e et e e e e 669 9,976 0.825 0.825
BE-74Years . . . . . i it e e e e it e e e e e e e 1,822 7,277 0.769 0.770

10besity—triceps plus subscapular skinfold.

2Overweight—relative desirable weight is observed weight divided by desirable weight times 100, based on regression equations of weight on height for
men and women ages 20-29 years.

3Weight—height index in kilogram/{meterP), where p = 2 for men, and p = 1.5 for women.
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Table 21.

Number of examined persons, estimated population in thousands, and cumulative percent distribution of triceps plus subscapular

skinfold for relative desirable weigh'cs1 of men ages 20-74 years, with mean and standard deviation: United States, 1971-74

Relative desirable weiyht1

All relative weight values

Less than 85

85-89

Triceps plus subscapular
skinfold values

Cumula-

Cumula-

. Number  Estimated . Number  Estimated . Number  Estimated Curyu{a-
fin mitlimeters) of exam- popula- tve of exam- popula- tive of exam- popula- ove
ined tion in P ;;C;Zt ined tion in p;;c;igt ined tion in P ;irsi:?t
persons  thousands bution persons  thousands bution persons  thousands bution
01 Total .............. 5,001 57,507 100.0 591 6,029 100.0 409 4,569 100.0
02 Llessthan8 .. ......... 33 287 0.5 29 251 4.2 2 30 0.6
03 811 .. ............. 279 2,857 5.5 201 2,129 39.5 40 333 7.9
04 1215 ... ... ... ... .. 532 5,571 15.2 210 2,129 74.8 128 1,420 39.0
05 16-19 ... ........... 570 6,391 26.3 926 1,064 924 111 1,293 67.3
06 2023 .............. 673 7,620 39.5 38 332 97.9 55 650 81.5
07 2427 ... ........... 687 7,846 53.2 12 110 99.8 42 450 91.4
08 2831 ............0.. 593 7,130 65.6 4 8 99.9 18 129 24.2
08 3235 .............. 539 6,513 76.2 - - 99.9 7 97 926.3
10 3639 .............. 357 4,173 84.1 1 7 100.0 3 42 97.3
11 4043 .. ... ......... 238 2,811 89.0 - - 100.0 2 34 98.0
12 4447 ... ... ......... 171 2,228 92.9 - - 100.0 1 1 100.0
13 4851 .............. 109 1,357 95.3 - - 100.0 - - 100.0
14 5285 .. ... ......... 70 851 96.8 - - 100.0 - - 100.0
16 5659 .............. 56 678 97.9 - - 100.0 - - 100.0
16 6063 .............. 27 383 98.6 - - 100.0 - - 100.0
17 6467 .............. 28 327 99.2 - - 100.0 - - 100.0
18 6871 . ............. 7 80 99.3 - - 100.0 - - 100.0
19 7275 .. ... .. ... ..., 11 140 99.5 - - 100.0 - - 100.0
20 76andover .. ......... 21 265 100.0 - - 100.0 - - 100.0
21 Mean .. ... ... ... 28.3 13.3 18.7
22 Standard devaition . . ... .. 12.5 4.2 6.9
Relative desirable weight1
110-114 7115-119 120-124
Triceps plus subscapular
s{an f?/‘." values Number  Estimated Curzvula- Number  Estimated C“"13  pumber  Estimated  CUMUla
(in mitlimeters) of exam- popula- uve of exam- popula- uve of exam- popula- uve
ined tion in percen t ined tionin P e(ce'." ined tion in p che'.'t
persons thousands :z stfzrzln persons thousands gﬁf;’;’ persons thousands bziiltgn .
23 Total .. ............ 499 5,862 100.0 367 4,531 100.0 257 2,753 100.0
24 lessthan8 . ... ....... - - - - - - - - -
25 811 ... ... .. ... - - - - - - - - -
26 12115 . . . ... 8 42 0.7 2 5 0.1 - - -
27 1619 ... .. ... ...... 17 192 4.0 6 59 1.4 1 31 1.1
28 20-283 ... .. ... ... 62 672 15.4 13 167 5.1 14 92 4.5
29 2427 ... .. ... 77 770 28.6 49 605 18.4 22 220 12.5
30 2831 ........ .. ... 88 1,133 479 68 814 36.4 35 393 26.7
31 3235 ..... ..., 82 1,025 65.4 63 668 51.1 54 5564 46.9
32 36-39 ... ... 64 751 78.2 60 772 68.2 40 507 65.3
33 4043 ... .. ......... 44 470 86.2 37 498 79.2 34 321 76.9
34 4447 ... .. ... ... 27 383 92.8 31 375 87.4 24 298 87.8
35 4851 .............. 16 252 97.1 16 190 91.6 13 121 92.1
36 5255 .............. 7 77 28.4 9 159 95.1 7 87 95.3
37 5659 ... .. ... 0. 3 30 98.9 9 132 98.1 6 87 98.5
38 6063 .............. 3 56 99.9 3 78 99.8 5 34 99.7
39 6467 ..... ... ... .. 1 8 100.0 1 10 100.0 1 1 99.8
40 6871 ... .. .. ... - - 100.0 - - 100.0 - - 99.8
41 7275 . ... - - 100.0 - - 100.0 - - 99.8
42 76andover . ... ....... - - 100.0 - - 100.0 1 7 100.0
43 Mean . ... ... ....... 33.0 36.3 37.5
44  Standard deviation . . ... .. 9.0 9.5 9.0




Table 21. Number of examined persons, estimated population in thousands, and cumulative percent distribution of triceps plus subscapular
skinfold for relative desirable weights! of men ages 20-74 years, with mean and standard deviation: United States, 1971-74—Con.

Relative desirable weight1
80-94 95-99 100-104 105-109
Number  Estimated Cugiula- Number Estimated CUTUIa  pyimber  Estimated ST pumber  Estimated Cuglula-
of exam-  popula- ve of exam- popula- uve of exam- popula- tive ofexam-  popula- ve "
ined tion in p(;:‘:?t ined tion in pjg"tizt ined tion in p;_’:;:.’_ 4 ined tion in p;i':ti’,z
persons  thousands bution persons  thousands pution persons  thousands bution persons  thousands bution
530 6,589 100.0 602 6,681 100.0 614 7,166 100.0 651 7.949 100.0 01
- - - 2 7 0.1 - - - - - - 02
25 276 4.2 8 93 1.5 4 24 0.3 1 2 - 03
93 1,268 234 58 397 7.4 23 238 3.6 9 49 0.6 04
120 1,445 454 104 1,056 23.3 68 626 124 46 618 8.4 05
124 1,581 69.4 141 1,494 45.6 116 1,333 31.0 102 1,210 23.6 06
86 1,085 85.8 108 1,239 64.2 138 1,753 55.5 140 1,536 429 07
33 367 914 90 1,164 81.6 114 1,357 74.4 117 1,507 61.9 08
27 358 96.8 57 900 g5.1 76 906 87.0 105 1,356 79.0 09
16 165 99.3 23 222 98.4 35 424 93.0 58 688 87.6 10
5 42 100.0 5 67 99.4 23 318 97.4 40 610 95.3 11
1 1 100.0 5 36 99.9 12 160 99.6 21 238 98.3 12
- - 100.0 - - 99.9 3 6 99.7 9 94 99.5 13
- - 100.0 1 4 100.0 2 20 100.0 1 20 99.7 14
- - 100.0 - - 100.0 - - 100.0 - - 99.7 15
- - 100.0 - - 100.0 - - 100.0 - - 99.7 16
- - 100.0 - - 100.0 - - 100.0 2 23 100.0 17
- - 100.0 - - 100.0 - - 100.0 - - 100.0 18
- - 100.0 - - 100.0 - - 100.0 - - 100.0 19
- - 100.0 - - 100.0 - - 100.0 - - 100.0 20
21.1 25.0 27.5 29.8 21
6.6 6.8 7.3 7.9 22
Relative desirable weight1
125-129 110 and more 120 and more 130 and more
Number  Estimated Cutrfvula- Number  Estimated C"t'f'"/a' Number ~ Estimated U™ number  Estimated C"lT ula-
ofexam-  popula- ve of exam-  popula- ve of exam-  popula- tive ¢ of exam-  popula- ve ¢
ined tion in p;;cz:zt ined tion in p:isrcter.;zt ined tion in p;ﬁiﬁ ined tion in p;ismtiz
persons  thousands bution persons  thousands bution persons  thousands bution persons  thousands bution
167 1,923 100.0 1,604 18,523 100.0 738 8,130 100.0 314 3,454 100.0 23
- - - - - - - - - - - - 24
- - - - - - - - - - - - 25
- - - 1 69 7.4 1 23 0.3 1 23 0.7 26
1 6 0.3 25 288 23.3 2 37 0.7 - - 0.7 27
5 82 4.6 97 1,020 45.6 22 181 3.0 3 7 09 28
8 65 8.0 161 1,673 64.2 35 298 6.6 5 13 1.3 29
13 103 133 217 2,599 81.6 61 652 14.7 13 156 5.8 30
31 325 30.2 267 2,895 95.1 122 1,201 29.4 37 322 15.1 31
29 242 42.8 221 2,626 98.4 97 1,103 43.0 28 353 25.3 32
18 225 54.5 163 1,739 99.4 82 771 52.5 30 224 31.8 33
20 263 68.2 131 1,702 99.9 73 944 64.1 29 382 429 34
15 236 80.5 97 1,257 99.9 65 815 74.1 37 458 56.1 35
14 241 93.0 66 807 100.0 50 571 81.1 29 243 63.2 36
5 40 95.1 56 678 100.0 44 516 875 33 388 744 37
3 17 96.0 27 383 100.0 21 249 90.5 13 197 80.1 38
4 38 98.0 26 304 100.0 24 286 94.0 19 247 87.3 39
- - 98.0 7 80 100.0 7 80 95.0 7 80 89.6 40
1 39 100.0 1 140 100.0 1 140 96.7 10 102 92.5 41
- - 100.0 21 265 100.0 21 265 100.0 20 258 100.0 42
42.2 38.9 44.6 51.5 43
10.7 12.6 13.8 15.2 44

TRelative desirable weight is observed weight divided by desirable weight times 100 based on average weights estimated from regression equation of
weight based on height for men and women ages 20-29 vears.
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Table 22. Number of examined persons, estimated population in thousands, and cumutlative percent distribution of triceps plus subscapular
skinfold for relative desirable weights of women ages 20-74 years, with means and standard deviations: United States, 1971-74

Relative desirable weigh £l

All relative weight values

Less than 85

85-89-

Triceps plus subscapular

skinfold values Cumula-

Estimated =~ C4mula-

. e Number  Estimated : Number  Estimated C""."UIa' Number .
(in mitlimeters) of exam- popula- tive of exam- popula- tve of exam-  popula- tive

ined tion in p;rce:_vt ined tion in pj.’”'." ined tion in P che'?t
persons  thousands bLIlSthn persons  thousands btgstf:)lr-r persons  thousands b;:fgn
01 Total .............. 8,130 64,158 100.0 1,008 8,180 100.0 757 6,059 100.0
02 lessthan8 .. ......... 4 18 0.0 4 18 0.2 - - -
03 811 ............... 58 349 0.6 51 286 3.7 6 62 1.0
04 12115 .. ... ... ...... 140 081 2.1 113 736 12.7 16 104 2.7
05 1619 ... ........... 349 2,615 6.2 232 1,843 35.2 68 454 10.2
06 20-23 .............. 560 4,434 13.1 246 2,021 59.9 137 1,094 28.3
07 2427 .............. 674 5,671 219 167 1,562 79.0 161 1,338 50.4
08 2831 .............. 754 6,219 316 104 9205 90.1 165 1,339 725
09 3235 .............. 756 6,136 41.2 52 505 96.3 98 842 86.4
10 3639 .............. 711 5,480 49.7 28 171 98.4 49 363 923
11 4043 .. ............ 683 5,320 58.0 7 96 99.5 27 241 96.3
12 4447 ... .. ......... 615 4,932 65.7 - - 99.5 17 152 28.8
13 4851 .............. 521 4,264 72.3 3 31 99.9 6 23 99.2
14 5265 .. ... ......... 474 3,988 78.6 - - 99.9 2 31 99.7
15 5659 .............. 446 3,397 83.9 1 8 100.0 1 5 99.8
16 6063 .............. 344 2,776 88.2 - - 100.0 4 11 100.0
17 6467 ... ... ........ 291 2,098 21.5 - - 100.0 - - 100.0
18 6871 ... ........... 213 1,666 24.1 - - 100.0 - - 100.0
19 7275 ... ... ... ... 157 1171 95.9 - - 100.0 - - 100.0
20 76andover .. ......... 380 2,643 100.0 - - 100.0 - - 100.0
21 Mean ... ........... 42.3 22.7 28.2
22 Standard deviation . . ... .. 174 6.8 7.6

Relative desirable weight'
110-114 115-119 120-124
Triceps plus subscapular
s.km f‘?’? values Number  Estimated Cur{;ula- Number  Estimated szvula- Number  Estimated Cur_nula-
(in millimeters) ofexam-  popula- uve of exam-  popula- uve of exam-  popula- tve

ined tion in p e'rcer]t ined tion in psfcer.lt ined tion in p sfcei?t

persons  thousands :L'l stf;'n persons thousands bLllsthr; persons  thousands bL:i/tgn
23 Total . ............. 572 4,367 100.0 491 3,769 100.0 388 3,031 100.0
24 lessthan8 .. .. ....... - - - - - - - - -
25 811 ... ... . . - - - - - - - - -
26 1215 ... ...l - - - - - - - - -
27 1619 .. ... ... ... - - - - - - - - -
28 2023 ... .. ... 2 [ 0.1 3 8 0.2 2 13 0.4
29 2427 ... ... 10 105 25 7 34 1.1 - - 0.4
30 2831 .............. 22 200 7.1 7 21 1.7 6 25 1.2
31 3235 ..... ... .. 31 195 11.6 28 165 6.0 10 54 3.0
32 3639 .............. 78 540 23.9 36 177 10.8 15 118 6.9
33 4043 ..... ... ... 78 534 36.2 62 335 19.6 31 202 13.6
34 4447 ... ... ... ... 90 666 51.4 61 4385 325 43 293 23.3
35 4851 .............. 76 638 66.0 71 705 51.2 61 577 423
3 52565 .............. 56 493 77.3 63 521 65.0 56 436 56.6
37 5659 .............. 55 405 86.6 52 477 77.7 58 444 71.3
38 6063 .............. 34 318 93.9 45 355 87.1 30 296 81.1
39 6467 ...... ... . ... 22 157 97.5 28 305 95.2 34 249 89.3
40 6871 .. ... ... ... 8 56 98.7 16 109 98.1 23 196 95.8
41 7275 ... 4 17 99.1 9 49 994 11 87 98.6
42 76andover ... ........ 6 38 100.0 3 21 100.0 8 41 100.0
43 Mean ... ........... 47.6 51.8 54.3
44  Standard deviation . . ... .. 10.4 9.9 10.1
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Table 22. Number of examined persons, estimated population in thousands, and cumulative percent distribution of triceps plus subscapular

skinfold for relative desirable weights of women ages 20-74 years, with mean and standard deviation: United States, 1971-74—Con.

Relative desirable weigh ¢!

50-94 95-99 100-104 105-109
Number  Estimated CUTY8  pnymber  Estimated ST pumber  Estimated UMY mumpber  Estimated  CUmMUle
ofexam-  popula- tive of exam- popula- tive of exam- popula- uve of exam- popula- tive
ined tion in P sl_srctizt ined tion in pszizt ined tion in psi;i‘izt ined tion in ps;‘;izt
persons  thousands bution persons  thousands bution persons  thousands bution persons  thousands bution
874 7,661 100.0 894 7,185 100.0 781 6,369 100.0 677 5,403 100.0 01
- - - - - - - - - - - - 02
1 1 0.0 - - - - - - - - - 03
8 120 1.6 1 8 0.1 2 13 0.2 - - - 04
28 184 4.0 16 106 1.6 1 4 0.3 3 22 0.4 05
102 890 15.6 47 255 5.1 10 56 1.1 10 85 2.0 06
157 1,335 33.0 101 794 16.2 44 376 7.0 26 126 4.3 07
179 1,571 53.5 144 1,160 32.3 85 714 18.3 36 226 8.5 08
146 1,224 69.5 162 1,299 50.4 139 1,197 371 77 541 18.5 09
107 924 81.6 145 1,313 68.7 134 1,016 53.0 93 700 315 10
74 729 91.1 125 999 82.6 135 1,054 69.6 93 776 45.8 11
38 358 g85.7 76 638 91.5 86 683 80.3 125 1,196 68.0 12
21 185 88.2 33 275 95.3 65 461 87.5 73 623 79.5 13
6 48 98.8 22 188 97.9 41 467 94.8 63 512 89.0 14
5 39 99.3 12 76 99.0 29 228 98.4 40 334 95.1 15
2 54 100.0 6 44 99.6 7 69 99.5 20 158 928.1 16
- - 100.0 3 28 100.0 1 29 100.0 9 62 99.2 17
- - 100.0 - - 100.0 2 3 100.0 3 16 99.5 18
- - 100.0 - - 100.0 - - 100.0 3 16 99.8 19
- - 100.0 1 3 100.0 - - 100.0 3 10 100.0 20
32.0 36.0 39.8 44.1 21
84 8.5 8.9 9.4 22
Relative desirable weight1
125-129 110 and more 120 and more 130 and more
Number — Estimated ST number  Estimated  SY™'%  Number  Estimated  CU™% Number  Estimated Cu:_-:ul a
of exam- popula- uve of exam- popula- uve of exam- popula- uve of exam- popula- ve ‘
ined tion in pj,_:ctizt ined tion in S deirsc;izt ined tion in p ;’sif_:" ined tion in P 51':;7
persons  thousands bution persons  thousands bution persons thousands bution persons  thousands bution
315 2,319 100.0 3,139 23,302 100.0 2,076 15,166 100.0 1,373 9,817 100.0 23
- - - - - - - - - - - 24
- - - - - - - - - - - - 25
- - - - - - - - - - - 26
- - - 1 1 1.6 1 1 0.0 1 1 0.0 27
- - - 8 34 5.1 3 20 0.1 1 7 0.1 28
1 1 0.0 18 140 16.2 1 1 0.1 - - - 29
3 43 1.9 41 305 32.3 12 83 0.7 3 15 0.2 30
5 45 3.8 82 528 50.4 23 169 1.8 8 70 0.9 31
12 70 6.8 155 994 68.7 41 277 3.6 14 89 1.9 32
19 133 125 222 1,425 82.6 82 556 7.3 32 221 4.1 33
34 170 19.9 273 1,905 91.5 122 754 12.3 45 291 7.1 34
32 204 28.7 320 2,667 95.3 173 1,324 21.0 80 544 12.6 35
43 328 428 340 2,742 97.9 221 1,728 324 122 965 224 36
42 423 61.0 358 2,707 99.0 251 1,825 44.4 151 959 32.2 37
45 362 76.6 305 2,442 99.6 226 1,769 56.1 151 1,111 43.5 38
33 156 83.4 278 1,979 100.0 228 1517 66.1 161 1,112 549 39
26 266 94.8 208 1,647 100.0 184 1,482 75.9 135 1,020 65.3 40
5 47 96.9 154 1,155 100.0 141 1,088 83.0 125 954 75.0 41
15 73 100.0 376 2,630 100.0 367 2,570 100.0 344 2,456 100.0 42
56.5 58.3 63.1 67.3 43
10.5 15.0 14.9 15.2 44

TRelative desirable weight is observed weight divided by desirable weight times 100 based on average weights estimated from regression equation of
weight based on height for men and women ages 20-29 years.
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Table 23. Number of examined persons, estimated population in thousands, and cumulative percent distribution of triceps plus subscapular
skinfold for weight-height index of men ages 20-74 years, with means and standard deviations: United States, 1971-74

Weight-height index 1
All relative weight values Less than 18 18-19
Triceps plus subscapular
?I::’,';o/ld';:::’e:) Number  Estimated Cutl?)ula- Number  Estimated Cun") ula- Number  Estimated Cu;'q/ul a
in mith of exam-  popula- ve of exam-  popula- tive of exam-  popula- ve ¢
ined tion in pj/; “;erzt ined tion in pjg;izt ined tion in p;’f:;';
persons  thousands bution persons  thousands bution persons  thousands bution
01 Total ....oovviiiiiiiiianannn.. 5,001 57,507 100.0 95 957 100.0 286 2,984 100.0
02 lessthan8 .. ......... 33 287 0.5 12 94 9.8 13 103 34
03 811 ............... 279 2,857 5.5 56 610 73.5 98 1,074 39.4
04 12115 . ............. 532 5,571 15.2 22 241 08.7 104 1,070 75.3
05 1619 .............. 570 6,391 26.3 3 8 99.5 44 572 94.5
06 2023 .............. 673 7,620 39.5 2 4 100.0 18 116 98.4
07 2427 ... ........... 687 7,846 53.2 - - 100.0 5 35 90.5
08 2831 .............. 593 7,130 65.6 - - 100.0 3 7 99.8
09 3235 .............. 539 6,513 76.9 - - 100.0 - - 99.8
10 3639 .............. 357 4,173 84.1 - - 100.0 1 7 100.0
11 4043 ... ........... 238 2,811 89.0 - - 100.0 - - 100.0
12 4447 .. .. .. .. ...... 171 2,228 929 - - 100.0 - - 100.0
13 4851 ... ........... 109 1,357 95.3 - - 100.0 - - 100.0
14 5285 .............. 70 851 96.8 - - 100.0 - - 100.0
15 56569 .............. 56 678 97.9 - - 100.0 - - 100.0
16 6063 .............. 27 383 98.6 - - 100.0 - - 100.0
17 6467 ... ... ... ..... 28 327 99.2 - - 100.0 - - 100.0
18 6871 .............. 7 80 99.3 - - 100.0 - - 100.0
19 7275 ... L. 1 140 29.5 - - 100.0 - - 100.0
20 76andover .. ......... 21 265 100.0 - - 100.0 - - 100.0
21 Mean ... ........... 28.3 104 13.3
22 Standard deviation . . ... .. 12.5 2.3 4.0
Weight-height index
28-29 30-31 32 and over
Triceps plus subscapular
‘;.I;"' f‘.’/’;.i va:ues} Number  Estimated S  pumpber  Estimated Cumula-  pyber  Estimated C"ﬂ"’ a
in miftimeters of exam- popula- tive of exam- popula- tive " of exam- popula- e ¢
ined tion in psg;‘izt ined tion in p;;c;:-; ined tion in p;;:ter';
persons  thousands bution persons  thousands bution persons  thousands bution
23 Total ... ........... 540 6,364 100.0 311 3,425 100.0 298 3,347 100.0
24 tessthan8 .. ......... - - - - - - - - -
25 811 . ... ... ... - - - - - - - - -
26 1215 . ... .. .. ... 2 5 0.1 - - - 1 23 0.7
27 16419 ... ... ... ... 9 114 1.9 1 6 0.2 - - 0.7
28 2023 ... ........... 27 270 6.1 11 107 3.3 3 7 0.9
29 2427 ... .. e e 67 834 19.2 18 166 8.1 5 13 1.3
30 2831 ...... ... . ..., N 1,043 35.6 33 323 17.6 11 151 5.8
31 3235 ..., ... 95 1,017 51.6 63 666 37.0 35 305 14.9
32 3639 ......... ... 85 1,031 67.8 48 503 51.7 28 353 25.5
33 4043 .............. 64 73 79.1 34 384 62.9 28 197 31.3
34 4447 . ... ... ... ... 44 551 87.8 37 450 76.0 27 370 424
35 4851 ..... ... ... 23 289 92.3 24 300 84.8 35 446 55.8
36 6255 .............. 14 226 95.8 19 282 93.0 27 231 62.7
37 5659 .............. 10 140 98.0 1 125 96.6 32 383 741
38 6063 .............. 6 107 99.7 5 22 97.3 13 197 80.0
38 6467 . .... ... ... 2 11 99.9 6 54 98.9 17 231 86.9
40 6871 .. ... ... ... - - 99.9 - - 289 7 80 89.3
41 7275 ... - - 99.9 1 39 100.0 10 102 92.3
42 76andover .. ... ...... 1 7 100.0 - - 100.0 20 258 100.0
43 Mean .. ... ... .. 0. .. 36.2 40.6 51.6
44  Standard deviation . . ... .. 9.6 10.1 15.3

TWeight/height® in kilograms/{meterP), where p=2.
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Table 23. Number of examined persons, estimated population in thousands, and cumulative percent distribution of triceps plus subscapular
skinfold for weight-height index of men ages 20-74 years, with mean and standard deviation: United States, 1971-74—Con.

Weight-height index?
20-21 22-23 24-25 26-27
Number  Estimated CY™%  numper  Estimated CY™B  numper  Estimated €U number  Estimated Cumula:
of exam- popula- vve of examn- popula- ve of exam- popula- tive of exam- popula- fve
ined tion in p;;iizt ined tion in psiﬁizt ined tion in pSisn;‘iZ t ined tion in p;g:;?_t
persons  thousands bution persons  thousands bution persons  thousands bution persons  thousands bution
603 6,485 100.0 908 10,566 100.0 982 11,559 100.0 976 11,820 100.0 01
6 83 13 2 7 0.1 - - - - - - 02
84 773 13.2 33 321 3.1 7 77 0.7 1 2 0.0 03
209 2,193 47.0 140 1,602 18.3 38 355 3.7 16 82 0.7 04
155 1,691 73.1 189 2,134 38.5 115 1,225 14.3 54 641 6.1 05
71 850 86.2 212 2,534 62.4 200 2,263 339 129 1,469 18.6 06
45 481 93.6 154 1,828 79.8 213 2,573 56.2 180 1,916 34.8 07
19 130 95.6 86 975 89.0 176 2,258 75.7 174 2,244 53.8 08
7 108 97.3 58 847 97.0 123 1,483 88.5 158 2,086 71.4 09
3 42 98.0 26 236 99.2 60 714 94.7 106 1,287 82.3 10
3 41 98.6 8 81 100.0 26 367 97.9 75 1,021 90.9 11
1 91 100.0 1 1 100.0 17 196 99.6 44 569 95.7 12
- - 100.0 - - 100.0 4 24 99.8 23 297 928.3 13
- - 100.0 - - 100.0 3 24 100.0 7 89 99.0 14
- 100.0 - - 100.0 - - 100.0 3 30 99.3 15
- - 1000 - - 100.0 - - 100.0 3 56 99.7 16
- - 100.0 - - 100.0 - - 100.0 3 31 100.0 17
- - 100.0 - - 100.0 - - 100.0 - - 100.0 18
- - 100.0 - - 100.0 - - 100.0 - - 100.0 19
- - 100.0 - - 100.0 - - 100.0 - - 100.0 20
17.56 22.2 27.0 31.6 21
6.6 6.8 7.2 8.6 22
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Table 24. Number of examined persons, estimated population in thousands, and cumulative percent distribution of triceps p_lﬁs subscapular
skinfold for weight-height index of women ages 20-74 years, with means and standard deviations: United States, 1971-74

Weight-height index
All relative weight values Less than 18 18-19
Triceps plus subscapular
7.’"" fa./;‘:’ va:ues) Number  Estimated C“™3  number  Estimated Cur{wl 9 Number Estimated Cun.vula-
in millimeters of exam- popula- tve of exam- popula- tive of exam- popula- tive

ined tion in p;;c;zt ined tionin p;;;igt ined tion in psl.';:zt
persons  thousands bution persons  thousands bution persons  thousands bution
Total . ............. 8,130 64,158 100.0 7 40 100.0 27 221 100.0
Lessthan8 . ... ...... . 4 18 o0 2 14 34.2 1 3 1.2

811 . . .. . i e 58 349 0.6 3 19 82.6 10 33 16.0
12415 . . ... .. . o0 140 981 2.1 - - 82.6 8 98 60.5
1619 . . . ... ... ... .. 349 2,615 6.2 1 3 91.0 4 36 76.9
2023 . . e e e 560 4,434 13.1 1 4 100.0 3 33 91.8
2827 ... e 674 5,671 21.9 - - 100.0 1 18 100.0
2831 . .. e e 754 6,219 31.6 - - 100.0 - - 100.0
3235 . ... .. .. ... 756 6,136 41.2 - - 100.0 - - 100.0
3638 ... ..., 711 5,480 49.7 - - 100.0 - - 100.0
4043 . ... ... ... 683 5,320 58.0 - - 100.0 - - 100.0
4447 ... ... 615 4,932 65.7 - - 100.0 - - 100.0
4851 . .. ... .. . ... 521 4,264 72.3 - - 100.0 - - 100.0
6285 ... ... .. .. ... 474 3,988 78.6 - - 100.0 - - 100.0
6669 ... ........... 446 3,397 83.9 - - 100.0 - - 100.0
6963 .............. 344 2,776 88.2 - - 100.0 - - 100.0
6467 . ... ... ... ..., 291 2,008 91.5 - - 100.0 - - 100.0
68-71 ... ... ... .. ... 213 1,666 94.1 - - 100.0 - - 100.0
72-75 . .. e 167 1,171 95.9 - - 100.0 - - 100.0
76andover ... ........ 380 2,643 100.0 - - 100.0 - - 100.0
Mean . ............. 42.3 9.8 16.7
Standard deviation . . ... .. 17.4 5.0 - 4.9

Weight-height index
20-21 22-23 24-25
Triceps plus subscapular

;_km f‘.’llﬁ vaiues) Number  Estimated Cumula- Number  Estimated Cur(rula- Number  Esiéimated Cur{wla-

tn mujimeters of exam- popula- tive of exam- popula- uve of exam- popula- tive :
ined tion in psl.rsctizt ined tion in psg’;:zt ined tion in pj;ii?_
persons thousands bution persons  thous:nds bution persons  thousands bution
Total . ............. 116 832 100.0 412 3,285 100.0 859 7,024 100.0
Lessthan8 . .......... 1 2 0.2 - - - - - -
811 . . .. L 17 88 10.8 18 127 3.9 5 36 0.5
12415 . . ... ... ... 30 161 30.1 46 322 13.6 42 238 3.9
1619 . . ... .. .. ... 31 250 60.1 111 853 39.6 124 934 12.2
2023 . . . e 18 128 75.5 115 894 66.8 195 1,626 40.3
2427 .. e e e e 16 173 96.3 57 506 82.3 176 1,545 62.3
2831 . .. e e e e 2 22 - 98.9 34 289 91.1 152 1,259 80.3
3235 .. ... e - - 98.9 19 181 96.6 94 862 92.5
3639 . ... e 1 9 100.0 9 55 08.2 42 281 96.5
4043 . . .. e - - 100.0 2 40 99.5 16 138 98.5
4447 . .. ... e - - 100.0 - - 99.5 6 68 99.5
4851 . . ... e - - 100.0 1 18 100.0 4 25 99.8
5255 . ... ... ... - - 100.0 - - 100.0 - - 99.8
5669 . ............. - - 100.0 - - 100.0 1 8 99.9
6063 .............. - - 100.0 - - 100.0 2 5 100.0
6467 . ... ... ... ... - - 100.0 - - 100.0 - - 100.0
6871 . .. ... e .. - - 100.0 - - 100.0 - - 100.0
7275 . . . e e - - 100.0 - - 100.0 - - 100.0
76andover ... ........ - - 100.0 - - 100.0 - - 100.0
Mean . ............. 18.7 22.0 26.0
Standard deviation . ... ... 54 6.7 6.9

See footnote at end of table.
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Table 24. Number of examined persons, estimated population in thousands, and cumulative percent distribution of triceps plus subscapular
skinfold for weight-height index of women ages 20-74 years, with means and standard deviations: United States, 1971-74—Con.

Weight-height index
26-27 28-29 30-31
Triceps plus subscapular
?!an f?lllq V:gf:) Number  Estimated C”’PU/ % Number Estimated UMY pumber  Estimated Cumula-
i mittim of exam- popula- tive of exam- popula- tive of exam- popula- ve
ined tion in P ;’I;ctizt ined tion in pji'sc:_gt ined tion in p ;1:' c;:zt
persons  thousands bution persons  thousands bution persons  thousands bution
Total .............. 1,151 9,880 100.0 1,200 9,703 100.0 978 8,100 100.0
Lessthan8 .. ......... - - - - - - - - -
- T 5 46 0.5 - - - - - -
1215 ... .. 0. ... 11 141 1.9 2 18 0.2 1 4 0.0
1619 . . ... ... .. .... 53 383 5.8 20 128 1.5 3 21 0.3
2023 . ... 0 e . 146 1,281 18.7 60 330 4.9 12 94 1.5
2427 ... ... ..., 228 1,931 38.3 125 954 14.7 43 352 5.8
2831 . v i e e e e 246 2,120 59.7 189 1,544 30.6 76 897 13.2
3235 ... ... e 167 1,388 73.8 223 1,832 49.5 145 1,196 27.9
3639 . ... . ... 127 1,047 844 194 1,691 66.9 156 1,235 43.2
4043 ... ... Lo 85 828 92.8 160 1,284 80.2 162 1,330 59.6
4447 . .. .. e e e 44 397 96.8 107 953 90.0 137 1,121 73.4
4851 . ... ... i e 23 166 98.5 55 411 94.2 95 828 83.7
5255 . . ... ¢ 8 79 99.3 32 304 97.4 72 688 92.2
5669 .. ... .. ..., 5 43 99.7 18 123 98.6 49 397 97.1
6063 .............. 3 30 100.0 10 101 99.7 14 137 98.8
6467 . ..... ... ..., - - 100.0 3 28 99.9 9 88 89.8
6871 ... ... ... ... - - 100.0 1 2 100.0 1 1 99.8
7275 . ... oo e - - 100.0 - - 100.0 1 3 99.9
76andover .. ... ...... - - 100.0 1 3 100.0 2 9 100.0
Mean . ............. 30.9 365 41.8
Standard deviation . . ... .. 8.3 8.7 9.3
Weight-height index 1
32-33 34-35 36-37
Triceps plus subscapular
kil . - i -
?inl 7;%7,;:::’3 Number  Estimated c"'f' uia Number  Estimated Cuqzu/a Number  Estimated Cugt;/a
of exam- popula- uve of exam- popula- tive of exam- popula- ! ¢
ined tion in pde/{;i?t ined tion in p;gﬁ:’ t ined tion in p;;‘;f
persons  thousands bution persons  thousands bution persons  thousands bution
Total . ........¢.... 817 6,120 100.0 629 4,890 100.0 471 3,738 100.0
Lessthan8 . ... ....... - - - - - - - - -
811 . ... vl - - - - - - - - -
7 - - - - - - - - -
16-19 . ... ... ... ... 1 5 0.1 - - - - R R
2023 . . L e e e e e 5 22 0.4 3 12 0.3 1 3 0.1
2427 ... 21 165 3.1 7 26 0.8 - - 0.1
2831 . ... e e 34 269 7.5 11 42 1.6 7 63 1.8
3235 . ..o 56 343 13.1 32 193 5.6 11 65 3.5
3639 ..., . ... 107 711 24.8 41 239 10.5 16 93 6.0
4043 . . ... L. ... 117 821 38.2 73 424 19.1 32 215 11.7
44487 ... 137 1,123 56.5 79 619 31.8 51 324 20.4
4851 . ... .. 105 842 70.3 95 909 504 52 449 324
265 .. ... ... 0. 77 682 81.4 82 627 63.2 3 619 48.9
5659 .. ............ 70 493 89.5 72 682 77.2 64 572 64.2
6063 ............. 44 369 95.5 53 450 86.4 53 505 77.8
6467 .. ... ... 22 147 97.9 39 395 94.5 48 323 86.4
6871 ... ... ... ... 9 60 98.9 25 178 98.1 33 303 94.5
7275 . . ... 6 30 99.4 10 58 99.3 13 112 97.5
76andover .. ......... 6 36 100.0 7 36 100.0 17 94 100.0
Mean . ............. 46.5 52.1 55.9
Standard deviatirn . . . .. .. 10.1 10.0 10.2
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Table 24. Number of examined persons, estimated population in thousands, and cumulative percent distribution of triceps plus subscapuiar
skinfold for weight-height index of women ages 20-74 years, with means and standard deviations: United States, 1971-74—Con,

Weight-height index’
38-39 40-41 42 and over
Tricepgs plus subscapular —
;Il:,;;%,dmv:::f:) Number  Estimated (,utr;:,t;/a- Number  Estimated C“;:'/ Z/a' Number  Estimated Cug:/u’ a
: of exam- popula- of exam- popula- ! of exam- popula- e
ined tion in ps.rce?t ined tion in s e.rce/]t ined tion in e 5{'("8'."

persons  thousands blllstfzryln persons  thousands :lllstfg; persons  thousands btllstf:)ln
Total .. ............ 412 2,898 100.0 284 2,076 100.0 767 5,351 100.0
Lessthan8 . . . ... ..... - - - - - - - - -
811 .. e B - - - - - - - -
1215 . ..o ... - - - - - - - - -
1619 .. ... - - - 1 1 - - - -
20-23 ... e 1 7 0.3 - - - - -
2827 ... - - R . . . - - -
2831 ... 2 9 0.6 1 6 0.4 - - -
32356 ... 6 64 2.8 2 7 0.7 1 7 0.1
3639 ... 10 81 5.5 3 23 1.8 5 16 0.4
4043 ... L. 19 122 0.8 11 92 6.2 6 24 0.9
4447 . ... Lo . 28 131 14.3 14 111 11.6 12 85 2.5
4851 ... ... ..., 38 246 22.8 25 209 21.7 28 161 5.5
5265 .. ... ... ..., 49 366 35.4 32 292 35.7 49 333 11.7
5669 .. ........ ... 59 371 48,2 54 341 52.2 54 368 18.6
6063 . ............ 56 397 61.9 28 189 61.3 81 593 29.7
6467 ... .. .. ... ... 48 285 71.7 37 268 74.2 85 563 40.2
6871 ... ... ... 42 419 86.2 26 199 83.8 76 504 49.6
7275 ..o 22 198 93.0 21 151 91.1 84 620 61.2
76andover ... ....... 32 203 100.0 29 186 100.0 286 2,076 100.0
Mean . . ... ......... 59.6 60.4 733
Standard deviation . . .. ... Ce . 1.4 . . 10.8 e A 15.6

Tweight/heightP in kilograms/(meterP), where p = 1.5,
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Table 25. Number of examined persons, estimated population in thousands, and number and percent of men obese for relative desirable weight
according to triceps plus subscapular skinfold levels of obesity for ages 20-74 years: United States, 1971-74

Triceps pius subscapuiar skinfoid ievel of obesity

Number Estimated

Relative desirable weight of population »85th >85th - <90th »90th - <95th »95th
categories and se1lected examined in ) {?38 (>38 -<42.9 (>430 - <50.9 _( >51.0
percentiles persons thousands millimeters) millimeters) millimeters) millimeters)
Number Percent Number Percent Number Percent Number Percent
Lessthan85.,........... 591 6,029 7 0.1 7 0.1 - - - -
8589 ....... i 409 4,569 137 3.0 46 1.0 91 2.0 - -
9094 ... ..... ... 530 6,589 115 1.7 96 1.5 19 0.3 - -
8599 ............... 602 6,681 253 3.8 181 2.7 68 1.0 4 0.1
100-104 . ............ 614 7,166 609 8.5 375 6.2 211 2.9 23 0.3
105109 ............. 651 7,849 1,275 16.0 725 9.1 4384 6.1 67 0.8
110114 ... ... ..., .. 499 5,862 1,588 271 738 126 647 11.0 203 3.5
116-119 ... . ... ...... 367 4,531 1,953 43.1 942 20.8 632 139 379 84
120ormore . ......... 738 8,130 5,196 83.9 1,122 138 1,819 224 2,254 27.7
130ormore .......... 314 3,454 2,722 78.8 275 8.0 826 239 1,621 469
140ormore .......... 143 1,592 1,619 95.4 75 4.7 424 26.6 1,020 64.1

Selected percentiles

Greater than or equal to

85th - less than 90th

{114 - less than or equal

t0117.9) ............. 295 3,490 1,266 36.3 595 17.0 474 13.6 197 5.6
Greater than or equal to

90th - less than 95th

(118 - less than or equal

t01299) ............. 559 6,397 3,335 52.1 1,253 19.6 1,258 19.7 824 129
Greater than or equal to

95th {greater than or

equal to 130) .......... 314 3,454 2,722 78.8 275 8.0 826 239 1,621 46.9

TRelative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression equation of
weight on height for men ages 20-29 years.
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Table 26. Number of examined persons, estimated population in thousands, and number and percent of women obese for relative desirable Weight
according to triceps plus subscapular skinfold levels of obesity for ages 20-74 years: United States, 1971-74

Triceps plus subscapular skinfold level of obesity

Number Estimated

Relative desirable weight of population >85th >85th - <90th >90th - <95th >95th
categories am.:l sqllected examined in _( :>52.0 { >§2. 0 - <584 {>5.8._5 - <67.0 ’( %6‘8.0
percentiles persons thousands millimeters) millimeters) millimeters) millimeters)
Number  Percent Number Percent Number Percent Number Percent
lessthan86 . ... ........ 1,008 8,180 8 0.1 - - 8 0.1 - -
8589 ............... 757 6,069 47 0.8 36 0.6 11 0.2 - -
90-84 .. ... ... ....... 874 7,661 142 1.9 77 1.0 65 0.9 - -
9589 ... ... ... ... 824 7,185 338 4.7 264 3.7 71 1.0 3 -
100104 . ............ 781 6,369 795 12.5 636 10.0 156 2.4 3 -
105109 . ............ 677 5,403 1,107 20.5 765 14.2 300 5.6 42 0.8
110114 .. ... .. ...... 572 4,367 1,484 34.0 852 19.5 521 1.9 111 2.5
15119 . ... o L. 491 3,769 1,839 48.8 798 21.2 861 22.8 180 4.8
120andmore . ........ 2,076 15,166 11,980 79.0 2,886 19.0 3,953 26.1 5,141 339
130andmore ......... 1,373 9,817 8,577 87.4 1,675 16.0 2,571 26.2 4,431 45.1
140 andmore ......... 848 5,898 5,519 93.6 730 124 1,431 24.3 3,358 56.9

Selected percentiles

Greater than or equal to
85th - less than 90th
(115 - less than or equal
t01229) ....... ... .. 728 5,581 2,916 52.2 1,228 22.0 1,337 24.0 351 6.3
Greater than or equal to
90th - less than 95th
(123 - less than
orequal to 138.9) ....... 961 7,200 5,164 71.7 1,647 229 1,960 27.2 1,657 21.6
Greater than or equal to
95th (greater than
orequal to 139) . ... .. ... 878 6,153 5,739 93.3 809 13.1 1,517 24.7 3,414 55.5

1Relative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression equation of
weight on height for women ages 20-29 years.



Table 27. Number of examined persons, estimated population in thousands, and number and percent of men obese for weight-height
index according to triceps plus subscapular skinfold levels of obesity for ages 20-74 years: United States, 1971-74

Number

Estimated

Triceps plus subscapular skinfold level of obesity

Weight-height index of population >85th <85th - <90th >90th - <95th =95th
categories and selected examined in (>38 (>38- <42.9 (>43 - €50.9 (=51
percentiles persons thousands millimeters) millimeters) millimeters) miflimeters)
Number Percent Number Percent Number Percent Number Percent
Lessthan16 .. ......... 9 78 - - - - - - - -
1617 . . .. e i e 62 660 - - - - - - - -
1819 .. ... . .. 286 2,984 7 0.2 7 0.2 - - - -
2021 . . e e e 603 6,485 145 2.2 54 0.8 91 1.4 - -
2223 .. e e 909 10,566 221 2.1 192 1.8 29 0.3 - -
2425 . ... e 982 11,559 823 71 50 43 30 2.6 27 0.2
2627 . . e e 976 11,820 2,663 225 1,382 11.7 1,021 8.6 260 2.2
2829 .. ... ... 540 6,364 2,687 42.2 1,239 195 951 14.9 497 7.8
3031 . ... oo 311 3,425 1,951 57.0 612 17.9 768 22.4 571 16.7
3233 . .t i e e e 148 1,612 1,003 62.2 172 10.7 389 24.1 442 274
3435 . . ... e 62 583 522 89.5 30 5.1 108 18.5 384 65.9
3637 . ... e e 45 549 509 92.7 40 7.3 160 29.1 309 56.3
3839 ... .. e 17 170 170 100.0 5 2.9 37 21.8 128 75.3
4041 .. ... .o 9 79 79 100.0 0 - 22 27.8 56 709
4243 .. .. ... ... 7 199 198 100.0 0 - 96 48.2 103 51.8
4445 .. .. ... e 3 25 25 100.0 0 - 0 - 25 100.0
46andmore . ... ....... 8 128 128 100.0 0 - 0 - 128 100.0
Selected percentiles

Greater than or equal to

85th - less than 90th

(28 - less than or

equalto28.9) ......... 303 3,660 1,404 38.4 642 17.5 513 14.0 249 6.8
Greater than or equal to

90th - less than 95th

{29 - less than or

equalto319) .. ....... 548 6,129 3,132 51.1 1,209 19.7 1,105 18.0 818 13.3
Greater than or equal to

95th (greater than or

equaito32) .......... 299 3,347 2,637 78.8 247 7.4 814 24.3 1,575 47.1

TWeight-height index in kilogram/{meterP), where p = 2 for men.
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Table 28. Number of examined persons, estimated population in thousands, and number and percent of women obese for weight-height index

according to triceps plus subscapular skinfold levels of obesity for ages 20-74 years: United States, 1971 -74

Triceps plus subscapular skinfold level of obesity

Weight-height index N "Z’fe' E: t’l’l’,’:;i‘,’, >85th >85th - <90th >90th - <95th >95th
categories and selected examined T in (>52.0 (>562- <58.4 (>85 - <67.9 (>68.0
percentiles persons thousands millimeters) millimeters) millimeters) millimeters)
Number Percent Number Percent Number Percent Number Percent
Lessthan16 .. ...... .. 2 18 - - - - - - - -
16-17 . . . v o i i it e 5 22 - - - - - - - -
1819 . . . . . oot oo . 27 221 - - - - - - - -
2021 ... e 116 832 - - - - - - - -
2223 . .. i e e 412 3,285 - - - - - - - -
2425 .. ... 0 859 7,024 12 0.2 12 0.2 - - - -
2627 . . oo e 1,151 9,880 152 1.5 111 1.1 41 04 - -
2829 ... ... .. .. 1,200 9,703 560 5.8 391 4.0 164 1.7 5 0.1
3031 . ... ... ... 978 8,100 1,322 16.3 1,014 12.5 295 3.6 13 0.2
3233 . ... 817 6,120 1,818 29.7 1,099 18.0 593 9.7 126 2.1
3435 .. ..... .. 629 4,890 2,426 49.6 1,043 21.3 1,112 22.7 271 5.5
3637 .. .. et 471 3,739 2,528 67.6 986 264 1,033 27.6 509 136
3839 .......... ... 412 2,898 2,239 77.3 611 21.1 807 27.8 820 28.3
4041 .. ... ......... 284 2,076 1,626 78.3 456 22.0 634 30.5 536 25.8
4243 . . ... o e 221 1,485 1,367 92.1 275 18.5 458 30.8 634 42.7
4445 . ... ... ... .... 179 1,235 1,118 90.5 199 16.1 320 25.9 599 48.5
46andmore . ... .. ... 367 2,631 2,571 97.7 129 4.9 475 18.1 1,967 74.8
Selected percentiles

Greater than or equal to

85th - less than 90th

(43 - less than or

equalto369) ........ 893 6,919 3,681 53.2 1,498 21.7 1,685 244 498 7.2
Greater than or equal to

90th - less than 95th

{37 - less than or

equalt0419) ........ 903 6,684 5,138 76.9 1,599 239 1,901 28.4 1,638 245
Greater than or equal to

95th - {greater than

orequaltod42) ....... 767 5,351 5,056 94.5 603 1.3 1,253 234 3,200 59.8

TwWaight-height index in kilogram/(meterP), where p = 1.5 for women.
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Table 29. Number of examined persons, estimated population in thousands, and number and percent of persons overweight and/or obese at below and above the 85th percentile cutting point
estimated from the cross-classification of triceps plus subscapular skinfold and relative desirable weight and weight-height index, by sex and age: United States, 1971-74

Skinfold thickness) and relative desirable weight? Skinfold thickness and weight-height index3
Nuz;ber pE:;Z';::,.ZZ Overweight Not overweight Overweight Not averweight
Sex and age .
e'::fv?: : d o t;:an ds Not abese QObese Obese Not obese Obese Obese
Number  Percent Number Percent Number Percent Number Percent Number Percent Number Percent
Men
20-74years . ... .. 0. ... 5,001 57,507 6,016 10.5 7324 12.7 3,802 6.6 5,862 10.2 7,274 126 3,852 6.7
20-24years . . . ... ... 513 8,110 283 3.5 705 8.7 321 4.0 228 *2.8 705 8.7 321 4.0
2534vyears . . ... ... ..., 804 13,003 1,001 7.7 1,948 15.0 757 5.8 916 7.0 1,913 14.7 793 6.1
3544vyears . ... .00 0. 664 10,676 1,582 14.8 1,433 13.4 831 7.8 1,582 14.8 1,428 13.4 835 7.8
45-54vyears . . ... ... ... 765 11,150 1,367 12.2 1,656 149 889 8.0 1,352 12.1 1,650 148 895 8.0
B5B4vyears . . ... ... ... 6597 9,073 1,162 12.7 1,006 11.1 675 7.4 1,162 12.7 1,006 11.1 675 7.4
B5-74vyears . . .. ... 1,657 5,496 654 119 575 10.5 330 6.0 632 115 572 104 332 6.0
Women

20-74vyears . ... ... 8,130 64,158 5,109 8.0 13,817 21.5 3,921 6.1 5,078 7.9 13,875 216 3,864 6.0
20-24vyears . . ... ... . 1,243 9,215 304 3.3 849 9.2 37 4.0 294 3.2 875 9.5 344 3.7
25-34vyears . ... i v il 0. 1,896 13,933 543 3.9 2,318 16.6 603 4.3 580 4.2 2,321 16.7 600 4.3
3544vyears . . ... i 1,664 11,593 773 6.7 2,713 234 841 7.3 764 6.6 2,748 23.7 806 7.0
45-54vears . . . 00w h a0 . 836 12,163 1,034 8.5 3,349 275 1,161 9.6 1,007 8.3 3,344 27.5 1,166 9.6
B564vyears . . . . .0 .00 670 9,976 1,118 11.2 2,994 30.0 638 6.4 1,111 114 3,005 30.1 627 6.3
65-74vyears . ... ... ... 1,822 7,277 1,335 18.3 1,695 219 307 4.2 1,323 18.2 1,581 21.7 321 44

10besity—triceps plus subscapular skinfold.
2Overweigh'c—-re!ative desirable weight is observed weight divided by desirable weight times 100, based on regression equations of weight on height for men and women ages 20-29 years,
3Welght—height index in ‘kilogram/{meterP), where p = 2 for men, and p = 1.5 for women.

NOTE: Criteria of obesity and overweight are at the 85th percentile or more measurements for men and women ages 20-29 years. Where an asterisk is printed next to the cell value, the relative stand-
ard error was more than 30 percent.
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Table 30. Number of examined persons, estimated population in thousands, and number and percent of persons overweight and/or obese at below and above the 90th percentile cutting point
estimated from the cross-classification of triceps plus subscapular skinfold and relative desirable weight and weight-height index, by sex and age: United States, 1971-74

Skinfold thickness and relative desirable weight2 Skinfold thickness' and weight-height index3
Number Est/mat.ed Overweight Not overweight QOverweight Not overweight
Sex and age of population
ezz;?: : d  tho L;:a s Not obese Obese Obese Not obese Obese Obese
Number Percent Number Percent Number Percent Number Percent Number Percent Number Percent
Men
20-74vyears . . ... ... ... 5,001 57,507 5,322 9.3 4,529 7.9 2,371 4.1 5,063 8.8 4413 7.7 2,487 4.3
20-24vyears . .. .00 0.0 513 8,110 201 25 471 5.8 264 *3.3 175 *2.2 414 5.1 291 3.6
25-34years . .. . ... ... 804 13,003 1,072 8.2 1,285 9.9 483 3.7 984 7.6 1,261 9.7 507 39
35-44vyears . . .. ... ... .. 664 10,676 1,401 13.1 738 6.9 448 4.2 1,355 12.7 679 6.4 507 4.7
45-54vyears . . .. ... ... 765 11,150 1,210 10.9 967 8.7 607 5.4 1,125 10.1 967 8.7 607 5.4
B5-64vyears . . . . .. .. .. .. 597 9,073 891 2.8 718 7.9 371 4.1 884 9.7 718 7.9 371 4.1
65-74years . . . .. ... ..., 1,657 5,496 548 10.0 350 6.4 199 3.6 539 9.8 343 6.2 205 3.7
Women

20-74vyears . . .. ... ... 8,130 64,158 4,905 7.6 8,447 13.2 2,977 4.6 4,042 6.3 7,993 12,5 3,431 5.3
20-24vyears . . . ... ... ... 1,243 9,215 201 2.2 539 5.8 212 23 181 2.0 478 5.2 273 3.0
25-3dvyears . . . .00 000 1,896 13,933 671 4.8 1,478 10.6 529 3.8 563 4.0 1,432 10.3 576 4.1
3b-44vyears . . . ... ... 1,664 11,593 767 6.6 1,773 15.3 537 4.6 561 4.8 1,702 14.7 608 5.2
45-54vyears . . . . ... 0. 836 12,163 958 7.9 2,059 16.9 841 6.9 746 6.1 1,983 16.3 917 7.5
B5-Gdyears . . .. .. .. 00 670 9,976 1,253 12.6 1,683 16.9 635 6.4 1,116 11.2 1,655 15.6 762 7.6
65-74vyears . . ... ... ... 1,822 7.277 1,056 14.5 916 12.6 223 3.1 873 12.0 843 11.6 296 4.1

1Obesity—triceps plus subscapular skinfold.
2Overweight—relatlve desirable weight is observed weight divided by desirable weight times 100, based on regression equaticns of weight on height for men and women ages 20-29 years.
3Weight—helght index in kilogram/(meterP), where p = 2 for men, and p = 1.5 for women.

NOTE: Criteria of obesity and overweight are at the 90th percentile or more measurements for men and women ages 20-29 years. Where an asterisk is printed next to the cell value, the relative stand-
ard error was more than 30 percent.
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Table 31. Number of examined persons, estimated population in thousands, and number and percent of persans overweight and/or obese at below and above the 95th percentile cutting point
estimated from the cross-classification of triceps plus subscapular skinfold and relative desirable weight and weight-height index, by sex and age: United States, 1971-74

Skinfold thickness1 and relative desirable weight® Skinfold thickness' and weight-height index3
Number Estima t?d Overweight Not overweight Overweight Not overweight
of population
Sex and age persons in
examined  thousands Not obese Obese Obese Not obese Obese Obese
Number  Percent Number Percent Number Percent Number Percent Number Percent Number Percent
Men
20-74years . . ..o e . 5,001 57,507 1,833 3.2 1,620 2.8 1,309 23 1,772 3.1 1,675 2.7 1,364 24
2044 years . . ..o e 1,981 31,788 807 425 918 429 707 422 797 42,5 879 428 746 423
20-24vyears . . .. .. ... 513 8,110 103 *1.3 175 *2.2 194 *2.4 103 *13 17 *21 198 *24
256-34years . ... ...... 804 13,003 345 *2.7 552 4.2 301 *2.3 335 *2.6 526 4.0 327 *2.5
365-44vyears . ... ... ... 664 10,675 359 34 191 1.8 212 *2.0 359 34 182 *.7 221 *2.1
4564vyears . . .. .. .. ... 1,363 20,223 880 444 598 43.0 492 424 834 441 593 429 497 425
4554 years . . .. ... ... 765 11,150 440 3.9 3561 3.1 357 3.2 414 3.7 345 3.1 362 3.3
b564years . ... .. .... 598 9,073 440 4.9 248 2.7 136 *1.5 420 4.6 248 2.7 135 *.5
65-74vyears . . .. L e 1,657 5,496 146 2.7 104 1.9 110 2.0 141 2.6 103 1.9 11 2.0
Women

20-74Y€ars . v - v v e e e e 8,130 64,158 2,739 4.3 3,414 5.3 2,066 3.2 2,150 3.4 3,200 5.0 2,279 36
20-44vyears . . . . v 00w e e 4,803 34,741 1,126 3.2 1,750 5.0 883 2.5 892 2.6 1,654 4.8 979 2.8
20-24vyears . ... .0 0w 1,243 9,215 208 2.3 183 2.0 151 1.6 172 1.9 180 19 185 1.7
25-34years . ... ... 1,896 13,933 372 2.7 746 5.4 363 2.6 275 2.0 707 5.1 402 2.9
3544vyears . ... .. ... 1,664 11,593 545 4,7 821 71 369 3.2 445 3.8 767 6.6 422 3.6
45-64vyears . . . v v v v v e . 1,605 22,140 1,118 5.0 1,404 6.3 988 4.5 839 3.8 1,307 59 1,086 4.9
A5-54vyears . . .. .. ... 836 12,163 499 a1 829 6.8 510 4.2 334 2.7 768 6.3 571 4.7
B564vears . ... . .40 670 9,976 619 6.2 6575 5.8 478 4.8 506 5.1 539 54 b15 5.2
65-74vears . . .. v h e n .. 1,822 7,277 496 6.8 260 3.6 1956 2.7 420 5.8 240 3.3 215 3.0

1Obesity—trlceps plus subscapular skinfold.

2Overweight—relativ«a desirable weight is observed weight divided by desirable weight times 100, basad on regression equations of weight on height for men and women ages 20-29 years.
Weight-height index in kilogram/(meterP), where p = 2 for men, and p = 1.5 for women.

aa pooled value necessitated by unreliable estimates computed from smaller groupings (see standards of reliability and pracision in appendix ).

NOTES: Criteria of obesity and overwsight are at the 85th, 90th, and 95th percentile or more measurements for men and women ages 20-29 years. Where an asterisk Is printed next to the cell value,
the relative standard error was more than 30 parcent.



Table 32. Percent of men overweight and/or obese at below and above selected percentile cutting points, by age and method of determining
weight status: United States, 1971-74

Qverweight Not overweight
. Not obese Obese QObese
Cross-classification Cross-classification Cross-classification
Age of triceps plus of triceps plus of triceps plus
subscapular skinfold 1 subscapular skinfold subscapular skinfold
with: with: with:
Relative Weight- Relative Weight- Relative Weight-
desirable height desirable height desirable height
weigh t2 index3 weight? index3 weigh 2 index3
Below and above 85th percentile
20-74vears .. . . . e e e e e e e e e e e e e e e 10.5 10.2 12.7 12.6 6.6 6.7
2024 years . . . . e e e e e e e e e e e e 3.5 *28 8.7 8.7 4.0 4.0
25-34years . . . i i e e e e e e e e e e e e e e 7.7 7.0 15.0 14.7 5.8 6.1
35-44vears . . .. ..o e e e e e e e e 14.8 14.8 13.4 13.4 7.8 7.8
45-54years . . . . i e e e e e e e e e e e e e e 12.2 12.1 14.9 14.8 8.0 8.0
B5-64VYears . . . . i i e e e e e e e e e e 12.7 12.7 1.1 11.1 74 7.4
B5-74VYears . . . .t e e e e e e e e e 11.9 11.5 10.5 104 6.0 6.0
Below and above 90th percentile
20-74 ¥ears . . . . . e e e e e e e e e e e e e e e 9.3 8.8 7.9 7.7 4.1 4.3
2024 YEaIS . . v v e e e e e e e e e e e e e e e 2.5 *2.2 5.8 5.1 *3.3 3.6
25-34vyears . .. .. s e e e e e e e e 8.2 7.6 9.9 9.7 3.7 3.9
3544 VYears . . . .. e e e e e e e e e e e e e e e e 13.1 12.7 6.9 6.4 4.2 4.7
A5-B4Years . . . . i e e e e e e e e e e e e 10.9 10.1 8.7 8.7 5.4 5.4
BE-BAYears . .. .. ..t e e e e e e 9.8 9.7 7.9 79 4.1 4.1
B5-24years . . .. .. e e e e e e e e e e 10.0 9.8 6.4 6.2 3.6 3.7
Below and above 95th percentile
20-74Y€ars . . . . . e e e e e e e e e e e e e e e 3.2 3.1 2.8 2.7 23 24
20-44Years L ... 425 425 429 428 422 423
2024 9€ars . . . . it e e e e e e e e e e e e *13 *1.3 *2.2 *2.1 *2.4 *2.4
25-34Years . . . .t it e e e e e e e e *2.7 *2.6 4.2 4.0 *2.3 *2.5
54dyears . . . . ... e e e e e e 34 3.4 1.8 *1.7 *2.0 *2.1
4564 years . .. ... e 44.4 44.1 43,0 429 424 425
A5-BAyears . . . . . . v i i e e e e e e e 3.9 3.7 3.1 3.1 3.2 3.3
B5BAYears . . . . v i i e e e e e e e e e e e e e 4.9 4.6 2.7 2.7 *1.5 *1.5
B5-74years . .. .. ... e e e e e e e 2.7 2.6 1.9 1.9 .20 2.0

10besity—triceps plus subscapular skinfold.

20verweight—relative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression
equations of weight on height for men and women ages 20-29 years.

3Weight—height index in kilogram/(meterP), where p = 2 for men.

ap pooled value necessitated bv unreliable estimates computed from smaller groupings (see standards of reliability and precision in appendix I).

NOTES: Criteria of obesity and overweight are at the 85th, 90th, and 95th percentiles or more measurements for men and women ages 20-29 years.
Where an asterisk is printed next to the cell value, the relative standard error was more than 30 percent.
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Table 33. Percent of women overweight and/or obese at below and above selected percentile cutting points, by age and method of determining
weight status: United States, 1971-74

Qverweight Not overweight
Not obese Obese Obese
Cross-classification Cross-classification Cross-classification
Age of triceps plus of triceps plus of triceps plus
subscapular skinfold’ subscapular skinfold? subscapular skinfold?
with: with: with:
Relative Weight- Relative Weight- Relative Weight-
desirable height desirable height desirable height
weight? index3 weight2 index3 weight? index3
Below and above 85th percentile
20-74years . ... . i e e s e e e e e e e 8.0 7.9 21.5 21.6 6.1 6.0
20-24YRAIS . . L . e e e e e e e e e e e e e e e 3.3 3.2 9.2 9.5 4.0 3.7
25-34YRAIS . . . v e i s b e e et e e e e 39 4.2 16.6 16.7 4.3 43
3544 YEars . . .. 0 i i e e s e e e e e e e 6.7 6.6 23.4 23.7 7.3 7.0
A5-54Years . . .. . i it e e e e e e e e e 8.5 8.3 27.5 27.5 9.5 96
BE-BAVEars . . .. . h i i e e e 11.2 11.1 30.0 30.1 6.4 6.3
B5-74YRArs . . . .. .ttt e e e e e e e e 18.3 18.2 21.9 21.7 4.2 4.4
Below and above 90th percentile
20-74Y€ars . . . . i i e e e e e e a e e e e e 7.6 6.3 13.2 125 4.6 5.3
20-24Years . . . . . s i e e e e e e e e e e, 2.2 2.0 5.8 5.2 2.3 3.0
25-34AYRArS . . . . . i et e e e e e e e e e e e 4.8 4.0 10.6 103 3.8 4.1
B5-44Years . . . . i i e e e e e e e e e e, 6.6 4.8 15.3 14.7 4.6 5.2
4554 years .. . .. . i e i e e e e e e e e 7.9 6.1 16.9 16.3 6.9 7.5
BE-BAYRars . . ... i i e e e e e 12.6 11.2 16.9 15.6 64 7.6
B5-74Years . . . .. i i i et e e e e 14.5 12.0 12.6 11.6 3.1 4.1
Below and above 95th percentile
b0 o T 43 34 5.3 5.0 3.2 36
7 Y 3.2 2.6 5.0 4.8 2.5 2.8
2028 vyears . . . . .. e i e e e e e e e 2.3 1.9 2.0 19 16 1.7
25-34years . ... . e e e e e e e e 2.7 2.0 5.4 5.1 2.6 29
3544years . . . .. ... e e e e e 4.7 3.8 71 6.6 3.2 36
ABB6AYRArS . . . . i s i et e e e et e 5.0 3.8 6.3 59 4.5 4.9
ASBAvyears . . . . ... i et e e e e e 4.1 2.7 6.8 6.3 4.2 4.7
BEBAVYEArS . . . . i i it i e e e e e e 6.2 5.1 5.8 5.4 4.8 5.2
B5-74vyears . . . .. .ttt i e e e e e e 6.8 5.8 36 3.3 2.7 3.0

10besity—triceps plus subscapular skinfold,

20verweight—relative desirable weight is observed weight divided by desirable weight times 100, based on regression equations of weight on height for
men and women ages 20-29 years.

Sweight-height index in kilogram/(meterP), where p = 2 for men and p = 1.5 for women.

NOTE: Criteria of obesity and overweight are at the 85th, 90th, and 95th percentile or more measurements for men and women ages 20-29 years.
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Appendix |l. Statistical notes

Survey design

Individuals examined during NHANES I were
selected by means of a three-stage, stratified probabil-
ity sample of loose clusters of persons by geographic
location. The sample was designed to be representa-
tive of the civilian noninstitutionalized population
ages 1-74 years living in the coterminous United
States. All persons residing upon reservation lands set
aside for use of American Indians were excluded.

In the first stage of the design, 1960 decennial
census lists of addresses and the almost 1,900 primary
sampling units (PSU’s) into which the coterminous
United States is divided were examined. (Each PSU is
either a standard metropolitan statistical area, a single
county, or two or three contiguous counties.) These
PSU’s were then grouped into 40 strata based on geo-
graphic region and population density to select target
PSU’s for NHANES 1.

Of the 40 strata, 15 were composed of single large
metropolitan areas with more than 2 million persons.
These 15 metropolitan areas were chosen for the
sample with certainty. A modified Goodman-Kish
controlled selection technique was used to choose
two PSU’s from each of the remaining 25 noncer-
tainty strata with probability proportionate to the
1960 PSU population. In this manner, a total first-
stage sample of 65 (15 + (2 X 25)) PSU’s or “stands”
were selected for study.

Within each PSU, a systematic sample of segments
(loose clusters of households) was chosen. Selection
was made using the most up-to-date information on
census enumeration districts (ED’s) at the time of the
visit—1960 census data for the first 44 stands and
1970 data for the remaining 21 stands. To make the
sample representative of the current U.S. population,
lists were supplemented by a sample of housing units
that had been constructed since the most recent
decennial census.

ED’s having addresses (the majority of the areas
visited) were divided into segments containing an
average of six households each (in the first 44
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stands) or eight households each (in the remaining 21
stands). The change was made primarily for opera-
tional advantages and was supported by research by
the U.S. Bureau of the Census indicating that the pre-
cision of estimates would not be affected appreciably.
For ED’s without addresses that could be used (gen-
erally located in rural areas), area sampling was
employed.

Enumeration districts were divided into two
economic classes. The first class, identified as the
“poverty stratum,” was composed of ‘‘current
poverty areas” that had been identified by the U.S.
Bureau of the Census in 1960 or 1970 and other ED’s
in the PSU with a mean family income of less than
$3,000 in 1959 (based on the 1960 census). The sec-
ond economic class, the “nonpoverty stratum,” com-
prised all ED’s not designated as belonging to the
poverty stratum.

Target segments were then selected from each of
the two strata. All sample segments classified into the
poverty stratum were sampled with probability 1. For
the first 42 stands, sample segments in nonpoverty
stratum ED’ were divided into eight random sub-
groups, and one of the subgroups was chosen to
remain in the NHANES I sample. Ongoing research
indicated that the efficiency of estimates could be in-
creased by changing the ratio of poverty to non-
poverty segments from 8:1 to 2:1. Therefore, in the
remaining 23 stands, the selected segments in the
nonpoverty ED’s were divided into two random sub-
groups, and one of the subgroups was chosen to re-
main in the sample.

After identification of the sample segments, a list
of all current addresses within the segment bound-
aries was made, and a person in the household was
interviewed to determine the age and sex of each per-
son as well as demographic and socioeconomic infor-
mation required for the survey. If no one was at
home after repeated calls or it the household mem-
bers refused to be interviewed, the interviewer tried
to determine the household composition from
neighbors.



To select the persons in sample segments to be
examined in NHANES 1 and oversample certain
groups at high risk of malnutrition, all household
members ages 1-74 in each segment were first listed
on a sample selection worksheet with each household
in the segment listed serially. The number of house-
hold members in each of six age-sex groups were then
listed on the worksheet under the appropriate age-sex
group column. The sample selection worksheets were
put in segment-number order, and a systematic ran-
dom sample of persons in each age-sex group was
selected to be examined using the following sampling

Age and sex Rate
1-5 years (malesand females). . ................u. 1/2
6-19 years {males and females). . . 1/4
2044 years (males) ........... 1/4
20-44 vears (females) . ......... 1/2
4564 years (malesand females). .. ............... 1/4
65-74 vears (malesand females). ... .............. 1

The persons selected in the 65-stand sample of
NHANES 1 constituted a representative sample of the
target population. The sample was composed of
28,043 persons ages 1-74 years, of whom 20,749 (74
percent) were examined. When adjustments were
made for differential sampling for high-risk groups,
the response rate was 75 percent.

All data presented in this report are based on
weighted observations—data recorded for each per-
son were inflated to characterize the subuniverse
from which that person was drawn. The weight for
each examined person is a product of the reciprocal
of the probability of selecting the person, an adjust-
ment for nonresponse cases (i.e., persons not ex-
amined), and a poststratified ratio adjustment that in-
creases precision by closely alining survey results with
U.S. Bureau of the Census population figures for 20
age, race, and sex groups in the United States as of
November 1, 1972 (the approximate midpoint of
NHANES I).

A more detailed description of the survey design
and selection technique may be found in a previous
Vital and Health Statistics report.

Nonresponse

In any survey, after the sample is identified and
the sample persons are requested to participate, the
survey meets one of its more severe problems—non-
response. The problem is more severe in a health ex-
amination survey; often many persons will not partic-
ipate in the examination. A potential for bias results
if the persons in the sample who do not participate
differ from the persons in the sample examined with
respect to the characteristics under investigation. In-
tensive efforts were made in NHANES I to develop
and implement procedures and inducements that
would reduce the number of nonrespondents and

thereby reduce the potential bias due to nonre-
sponse.!

Despite these intensive efforts, 26 percent of the
persons in the 65-location nutrition sample, and 30
percent of the persons from the 100-location detailed
sample were not examined. Consequently, the po-
tential for sizable bias exists in the estimates in this
publication. However, because the response rate for
the medical questionnaire was more than 95 percent,
the characteristics of the nonrespondents and the
nature of nonresponse could be examined. This ex-
amination indicated that the likelihood of sizable bias
is small.

Eftorts have been made using data from NHANES
I and an earlier survey to examine possible health-
related differences between examined and nonex-
amined persons. Reasons for nonparticipation in
NHANES 1 were investigated?? for a sample of 406
people (290 examined persons, 35 who had appoint-
ments for examinations but never came to the mobile
examination center for examination, and 81 persons
who refused to participate in the survey). The people
in the sample for this study came from four stand
locations—St. Louis, Monterey, New York, and
Philadelphia. People in the study were asked to indi-
cate why they did not choose to be examined in
NHANES I. The primary reasons given were (1) they
had no need for a physical (48 percent) and (2) ex-
amination times were inconvenient because of work
schedule or other demands (15 percent). Only 6 per-
cent of the persons not examined in the NHANES I
subsample (4 stands) indicated that they refused the
examination because of sickness, and 3 percent based
their refusal on a fear of possible findings.

An analysis using data on examined and unex-
amined (but interviewed) persons was conducted?28
using data from the first 35 stands of NHANES 1.
This study found that for health characteristics com-
pared, the two groups of people were quite similar.
For example, 20 percent of the examined people re-
ported that a doctor told them they had arthritis
compared with 17 percent for the unexamined
people; similarily, 18 percent of the examined and
the unexamined people were told by a doctor that
they had high blood pressure. Twelve percent of both
groups reported that they were on a special diet, and
6 percent of both groups said they regularly used
medication for nerves.

A study?® in which factors relating to response in
a health examination survey were investigated and
that used data from Cycle I of the Health Examina-
tion Survey found that 36 percent of the unexamined
people believed they were in excellent health com-
pared with 31 percent of the examined people. A
self-appraisal of poor health was made by 5 percent
of the unexamined persons and by 6 percent of the
people examined. In addition, a different study of
the Cycle I data30 found that comparisons between
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two extreme groups—persons who participated in the
survey with no persuasion efforts and those who par-
ticipated only after a great deal of persuasion—indi-
cated that differences between these two groups gen-
erally had little effect on estimates based on numer-
ous selected examination and questionnaire items.
This was interpreted as evidence that no large bias
existed between these two groups for the items in-
vestigated and was offered as further support for the
belief that little bias was introduced to the findings
because of differences in health characteristics be-
tween examined and unexamined people.

As was mentioned earlier, the data in this report
were based on weighted observations, and one of the
components of the weight assigned to an examined
person was an adjustment for nonresponse. A pro-
cedure was adopted that multiplied the reciprocal of
the probability of selection of examined persons in
the sample by a factor that raised estimates based on
examined persons to a level that would have been
achieved if all persons in the sample had been ex-
amined. The nonresponse adjustment factor was
calculated by dividing the sum of the reciprocals of
the probability of selection for all selected persons
in each of five income groups within each stand by
the sum of the reciprocals of the probability of selec-
tion for examined persons in the same stand and in-
come group. The five income groups were (1) under
$3,000, (2) $3,000-$6,999, (3) $7,000-$9,999,
(4) $10,000-$14,999, and (5) $15,000 and over. To
weight the sample, income group was imputed for 5.6
percent of the persons in the sample using educational
level of the head of household. To the extent that the
income-within-stand classes were homogenous with
respect to the health characteristics under study, the
adjustment procedure was effective in reducing the
bias due to nonresponse. The percent distribution of
the nonresponse adjustment factors computed for the
65-stand sample of NHANES I is shown in table I.

Missing data

Examination surveys are subject to loss of infor-
mation not only through failure to examine all per-
sons in a sample but also from failure to obtain and
record all items of information for examined persons.
Age, sex, and race were known for every examined
person. However, for several examinees, one or more
of the anthropometric measurements were not avail-
able. The number of missing measurements is indi-
cated in table II.

Estimates for missing anthropometric data gen-
erally were made based on a multiple-regression de-
cision, substituting measurements of an individual of
the same age, sex, and race who had other dimensions
similar to those available for the examinee with in-
complete data. For examined persons with no
anthropometric measurements, a respondent of the
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Table I. Percent distribution of nonresponse adjustment factors:’
United States, 1971-74

. Perce'nt‘
Size of factor distribution
TOtl v v e e e 100.0
1.00-1.24, . ottt e 326
125149, . ottt e 385
150-1.74. o oot e e e 18.2
175199, . i e e 7.4
200249, . . e 2.8
250-299. . .. 0.3
300 . .. 0.3

1A size of 3.00 was assigned for all factors greater than 3.00. The final
poststratified ratio adjustment corrects for this truncation.

Table 1. Number of examinees with one or more missing anthropo-
metric measurements: National Health and Nutrition Examination
Survey—United States, 1971-74

Measurement missing Numb_e rof

examinees
Height . . . . . .. ... . . et e i it 40
Weight . . . . . ... . it et e i 69
Elbowbreadth. . . .. .. ... ... ... 36
Tricepsskinfold. . . . ... ... ... ... 114
Subscapularskinfold . . . . ... ... ........... 164
Upperarmgirth. . . . ... ... ... ... 41

same age, sex, and race group was selected at random
and the measurements assigned to the unexamined
person.

Skinfold thickness values also were imputed in
circumstances in which the skin was so tightly bound
to the underlying skin that it could not be pulled into
a double fold by the technician. The technician
recorded that the skinfold thickness measurement
could not be read rather than implying that the skin-
fold existed but was so small that it measured zero.

Standard errors

The probability design of this survey determined
the estimation of standard errors that corresponded
to the weighted estimates. The NHANES I sampling
design was a highly clustered, multistage probability
sample of the U.S. civilian noninstitutionalized popu-
lation. Estimates from this type of design are differ-
ent from and generally larger than standard errors cal-
culated under the assumption of simple random
sampling.

The standard error is primarily a measure of sam-
pling variability, that is, the variations that might
occur by chance because only a sample of the popu-
lation is surveyed. As calculated for this report, the
standard error also reflects part of the variation that
arises in the measurement process. Estimates of any
biases that might lie in the data are not included. The
chances are about 68 out of 100 that an estimate



from the sample would differ from a complete census
by less than the standard error. The chances are about
95 out of 100 that the difference would be less than
twice the standard error and about 99 out of 100 that
it would be less than 2% times as large.

Estimates of the standard errors of the percents
used in this report are presented in tables III-V.
Standard errors of the percents were calculated by a
technique referred to as “balanced repeated replica-
ticn. 31 The need for this specialized technique for
estimating standard errors arose because of the com-
plex sample design of NHANES I; it was inappropri-
ate to calculate standard errors by a technique that
would not account for the multistage cluster sample
design. (It must be noted that estimates of standard
errors are subject to errors that may be large if the
number of cases upon which the estimates are based
is small or the number of PSU’s and number of strata

the estimate was neither precise nor stable enough to
meet the standards.

Asterisks in the tables denote failure to meet the
second criterion. When successive cells contained an
unreliable estimate, the cells containing the unreliable
percents were pooled with either the adjacent cell or
cells. The percents reported met the specified criteria
for inclusion after pooling.

Hypothesis testing

In testing the equality of two proportions, p,
and pg, i.e., in testing the hypothesis

Hy:pa =Pg

against an alternative such as

H,: #*
used in the variance calculation is small.) A*Pa T Pe
a - » e HA : pA > pB
Data limitations and reliability o
the statistic
The first criterion for reliability of percents was
that a sample size of at least 25 was required. If the ﬁA - 133

first criterion of sample size was satisfied, then the
second criterion must have been demonstrated as
well. If the coefficient of variation, that is, the stand-
ard error of the percent divided by the percent times
100 was greater than 30 percent, the variation with
respect to the percent was considered too large, and

L= A A, 1
S.E.(Pa - D) M

was used. ﬁA and ﬁB are estimates of p, and pg,
respectively, and S.E. (§5 - Pg), the standard error
of D5 - Py, can be estimated by

Table |1}, Standard error of the prevalence of persons obese and overweight for selected percentiles, by age: United States, 1971-74

85th percentz_or more 80th percentile or more 95th percentile or more

Sex and age . Relative  Weight- , Relative  Weight- . Relative Weight-

tffc’,’(’;gg desirable  heigii gﬁ;’,’(’:’ ;i 1 desirable  height f;ﬁ’c”:l‘:é ‘;1 desirable  height

weight?2  jndex? " weight2  index3 weight2  jndex3

Men Standard error in percent
20-74vears ... ... 0.80 0.82 0.86 0.68 0.69 0.65 0.41 0.44 0.46
20-24years . .. ... ... 1.97 1.83 1.71 1.46 1.41 1.38 1.14 0.76 0.76
25-34years . ... .. i e 1.51 2.05 2.08 1.61 1.91 1.84 1.28 1.16 1.16
35-44Years . ... i et e 243 225 2.25 1.53 2.01 2.04 0.92 1.07 1.10
45-54vyears . ... ..t 1.91 2.06 2.04 1.73 1.55 1.65 1.03 1.10 1.10
55-64vears ......c i 2.17 1.90 1.90 1.96 1.73 1.73 0.0 1.23 1.22
65-74years .. ... 1.36 1.34 1.33 0.92 0.99 1.04 0.58 0.61 0.61
Women

20-74years ... h i e 0.82 0.74 0.73 0.72 0.78 0.76 0.55 0.54 0.49
20-24years ... .e i et it 1.29 1.21 1.14 0.96 0.90 0.87 0.61 0.59 0.53
25-34years ... ...ttt 0.98 0.85 0.85 0.84 0.93 0.90 0.67 0.69 0.69
3544years ... ... ...l 1.58 1.46 1.48 1.39 1.24 1.17 0.94 1.04 0.97
A5-B4years . ... iiii e 2.02 2.32 2.29 1.97 2.02 2.12 1.68 1.61 1.43
B564years ......c. i 2.03 1.96 1.99 1.60 2.08 1.82 1.26 1.39 1.31
B5-74vyears .. ... 1.51 1.81 1.84 1.15 1.59 1.60 0.83 1.02 0.94

1Obesity—triceps plus subscapular skinfold thickness.

Overweight—relative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression
equation of weight on height for men and women ages 20-29 years.
Bweight-height index in kilogram/(meterP), where p = 2 for men, and p = 1.5 for women

NOTE: Criteria of obesity and overweight are at the 85th, 30th, and 95th percentiles or more measurements for men and women ages 20-29 vears.
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Table IV. Coefficient of correlation estimates and parameter estimates for linear regression equations and standard error of estimate of weight
{y) on height {x} of adults ages 20-74 years, by sex and age: United States, 1971-74

Coefficient ~
of 2 3 4
Sex and age correlation bo by Sy.x
r
Men
20:24 ¥€arS . . . i e e e e i e e e e 0.417 -143.30 4.441 273
P T T Y T 0.420 ~168.67 4,941 30.5
oA YEarS . i v it it e e et e et 0.460 -187.49 5.277 27.4
A5-BA YEArS .« . i it i it i ettt e e e et e 0.390 -131.83 4,454 28.4
BB YIS & i i e e e e e e et e e 0.426 -173.99 5.069 28.5
BE-7A years ... ... i e e e e e 0.404 -131.64 4,385 26.0
20-29 ¥earS . .. it e e et e e e et e e 0.381 -160.88 4,697 284
Women
20-24 YEAIS « v i v et e e a e e e 0.274 ~70.82 3.197 28.7
2B-3A Y aIS & it ittt e et e e e 0.263 -88.62 3.587 32.1
B T 1 0.270 -94.02 3.815 35.0
B Y 0.246 ~-77.17 3.587 338
BB B YaIS & v v i ittt e e e e e e e e e e 0.249 -68.24 3.492 334
BB A years ... i e e e e e et e i e 0.285 -76.38 3.583 29.0
P e Y- T 0.247 -67.64 3.167 29.2

1r = coefficient of correlation.
2b0 = intercept in regression equation.
3b1 = regression coefficient.

yox = standard error of estimate.

S.E.(pAA.-ﬁB)= J9A2+SBZ_2COV(£A:ZA73)

sa = estimated standard error of py ,
sg = estimated standard error of pg,
and
cov (D, ,Pg) =the estimated covariance of py
and pg .

sa and sz were estimated using the balanced half
sample replication method.

The calculation of the covariance of p, and Py
depended on the type of hypothesis tested. Basically,
the hypotheses may be classified as follows:

1. Testing for the equality of the proportion ot
obese in a given sex and age subgroup and the
proportion of overweight on the basis of a given
method in that same subgroup.

2. Testing for the equality of proportions of persons
in different overweight and/or obesity categories
for a given age and sex subgroup on the basis of
methods A and B, respectively, (for example, one
might be interested in testing for the equality of
percentages of men 20-24 years who are over-
weight not obese and obese not overweight on the
basis of method A or B).

3. Testing the equality of the percents of men and
women for a given overweight and/or obesity
category on the basis of method A or B.
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In testing hypotheses of type 1, the covariance of
pa and pg is calculated by the identity

A A _ 2 2
cov (Ua , Pg) =Sa“Sp a B
where

E x;a - Pa )xip - Pe)W;
Fag = — —
Zwi(xi,A -Dba) Zwi(xi,B - Pg)

and

1 if the ith sampled person in a given
_ | agesex group isj on the basis of a given
i method
0 otherwise

=
!

and

i = A (overweight), B (obese).
in testing hypotheses of type 2, cov (D As p"B) was
estimated using the identity

Var (B, +5g) =Var (5, )+ Var (0g)+2 cov (Bp, Pg)
where
Var (b)) =5,2, Var (Bg) = 55°
and
Var (B, +bg) = [S.E.(Ba +Dg)]1?

were estimated using the NCHS variance program. 32



Table V. Standard error of the prevalence of men overweight and/or obese for selected percentiles, by age: United States, 1971-74
Overweight Not overweight
Not obese Obese Obese
Cross-classification Cross-classification Cross-classification
Age of triceps plus of triceps plus of triceps plus
subscapular skinfold subscapular skinfold subscapular skinfold
with: with: with:
Relative Weight- Relative Weight- Relative Weight-
desirable height desirable height desirable height
weight? index3 weight index weight index
Below and above 85th percentile
20-7AYears . . ..t i 0.59 0.59 0.58 0.60 0.56 0.56
20-24 ¥CarS .« v ittt ia et 0.97 0.79 1.51 1.51 1.02 1.02
e R 1.22 1.15 1.62 1.66 0.98 1.03
B5-44YEars . ... iiii it et it 1.77 1.77 1.79 1.79 1.41 1.41
AB-BAYRAIS . o v ittt et e 1.22 1.22 1.59 1.58 1.51 1.51
BE-BAYEAIS . .o c v es it et 1.39 1.39 1.53 1.53 1.48 1.48
B5-7AYears . ...ttt e e 1.06 1.04 0.96 0.95 0.76 0.76
Below and above 90th percentile
Y 0.60 0.58 0.43 0.42 0.48 0.49
20-24Y@arS .« .t it it i ettt e 0.72 0.69 1.16 1.14 1.03 1.06
25-34AYRarS . ...ttt a et 1.38 1.30 1.35 1.35 0.76 0.77
B5-44YRarS .« o v v i i ittt ettt et 1.71 1.70 1.15 1.19 1.07 1.11
AB-BAYRArS .« o v i vt ittt c s 117 1.27 1.16 1.16 1.56 1.56
B B4 YearsS . ...t ittt i 1.26 1.26 1.48 1.48 1.24 1.24
B5-7AYEArS . .o v iie i it e 0.97 0.97 0.74 0.75 0.46 047
Below and above 95th percentile
20-7AVYears . ... e 0.36 0.36 0.28 0.27 0.36 0.36
20-4AYBArS .« v vt i ittt et 0.48 0.48 0.43 0.44 0.39 0.40
2024 Years ...t it 0.58 0.58 0.74 0.74 0.76 0.77
25-3AYears . . ci ittt et e e 0.93 0.93 0.90 0.89 0.77 0.79
B5-44VYears ... ...ttt ittt e 0.84 0.84 0.51 0.55 0.67 0.68
AS-BAYRAIS . . . ittt it e et 0.72 0.71 0.41 0.41 0.55 0.55
AB-BAYears ... ...c it e 0.89 0.89 0.77 0.77 0.82 0.83
BE-BAYears ... ... i ieerte et 1.12 1.10 0.73 0.73 0.55 0.55
B0 74 VYears .. ...t iae i 0.48 0.47 0.49 0.49 0.40 0.40

1Obesity—‘triceps plus subscapular skinfold thickness.

Overweight—relative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression

equation of weight on height for men and women ages 20-29 years.

Bweight-height index in kilogram/(meterP), where p = 2 for men, and p = 1.5 for women.

NOTE: Criteria of obesity and overweight are at the 85th, 90th, and 95th percentiles or more measurements for men and women ages 20-29 years.

In testing hypotheses of type 3, the covariance
was calculated directly from the HES variance-
covariance program.

In testing hypotheses of types 1, 2, and 3, more
than one hypothesis is implied, because there are two
sex groups and several age groups. It is desirable to
have the overall probability of falsely rejecting the
null hypothesis less than a predetermined « level.
Therefore, in determining the critical value for each
value defined in equation 1, the Bonferroni method

was used.
This method is applied in the following manner:

Let n denote the total number of age and sex
subgroups for which the hypothesis is to be
tested, and let A;(i=1,.. ., n) represent the re-
jection of the hypothesis H,:ps =pg when it is
true for the ith age and sex subgroup.

Then if the critical value of « is chosen so that
a
P(A,-)<—n— i=1,...,n

it follows immediately from Bonferroni’s inequality

P(U4;) <Z§P(A,-)

n
thar P(iL=J1A" <a is the desired overall rejection
level. In this report, an « level of 0.05 was used.

In testing hypotheses of type 1, a two-sided alter-
native was used, and six comparisons were made—ages
20-24 vyears, 25-34 years, 35-44 years, 45-54 years,
55-64 years, and 65-74 years. In addition, these hy-

69



potheses were tested for men and women separately.
Hence a critical value of 2.64 from the normal tables
was used. This also was true in testing hypotheses of
type 2 for women at the 85th, 90th, and 95th per-
centiles or more and for men at the 85th and 90th
percentiles or more. In testing hypotheses of type 2
at the 95th percentile or more for men, a two-sided
alternative was used, and three comparisons were
made—ages 20-44 years, 45-64 years, and 65-74 years.
Hence a critical value of 2.39 was used.

Hypotheses of type 3 at the 85th and 90th per-
centiles or more were tested against a two-sided alter-
native assuming six comparisons similar to the six age
groups indicated above; again a critical value at 2.64
was used. Hypotheses of type 3 at the 95th percentile
or more were tested assuming three comparisons,
with the three ages indicated previously. A critical
value of 2.39 was used.

In testing for age-related trends, there were five
implied comparisons and the null hypothesis:
H, :p, =pgwas tested against the one-sided alterna-
tive H, :pp > pg- Hence a critical value of 2.326 was
used.

Derivation of regression coefficients

In this report, predicted values of weight ()’5,)
based on height (X;) were used in the construction of
a measure of overweight. These values were calculated
_by means of the method of weighted least squares.
In applying this method, the following assumptions
were made.

Let y; denote the observed weight of a person and
w; the sample weight (i.e., the number of persons in
the population represented by the sample person). It
is assumed that y; can be expressed as a linear combi-
nation of m continuous variables X; plus error term
e;, that is:

Vi=Bo + XqiBy ¥ XgiBp + ...+ X iy
i=1,...,n 2
where the e¢; are independent normally distributed
random variables with zero mean and variance equal
tow; 102

Equation (2) can be written in matrix notation
as follows:

€))

e

1]
)
+
o

where
Z’=I(y1:y2," "yn)
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_1-X11 Xo1 Xm’l—
1 Xq5 Xpp X2
¥ = 1.X13 ){23 X3
1 Xy, Xay o X
B'=(Bg, 81,8255 Bm)
ind
e'=(eq,e5,...,€,)

The estimators b; of §; (=0, . . ., m) then can be cal-
culated by the method of weighted least squares as
follows:

‘é = (X' V—1 X)—1 X'V_1Z (4)
where
b=(by,bq,...,0y)
- -
— 0 0
Wi
o L ..o
w
V= 2 02
1
0 O . —
- Wo,
with
Var (5) = (X'V-1X)1 (5)

In the case where predicted weight is based on height
(X) alone equation (3) has the form

] 1 R ] e, ]
Y1 1 X4y €4
Yo 1 Xy €y
. . . bo .
= .. + . 6
b, - (6)
yn 1 X1n en
— . — L. I

so that predicted values of weight (1'1‘,-) on height
(X;))(E=1,...,n)can be calculated by

Pi=bg+X;b.,G=1,...,n)



where the estimators b; of §; and b, of g,

iW-X-y. - (Z;WIX;) \Zw'y’
i=1 Zwi

by =
(Zw X1,>
Zw D e
. ZW
and
bo=7-b,%,
where .
Ewiyi
Y_ i=1
2
and

An estimate of the variance of &, can be obtained
from equation 4 as follows:

g2

ZW:'(X1 : - )?1 )?
i=1

Var (b,) =

The goodness of fit of the regression lines given
by these equations to the observed data is determined
by the usual standard error of estimate formula

[ Sy - T2
i=1

yx T N-2

where Y is the observed value of weight, f/\' is the pre-
Wi
i=1

The resultant estimates for the regression coefficients
for weight based on height alone are presented in
table IV with the standard errors of the estimates
for the 12 age and sex groups.

The standard mean weights for given heights of
men and women were obtained from linear regression
equations for the six age groups 20-24, 25-34, 3544,
45-54, 55-64, and 65-74 years, and the mean desir-

dicted value of weight, and NV =

able weights for given heights of men and women
were obtained from the linear regression equation for
the age group 20-29 years. The equations of weight
on height were fitted by the least squares method,
which holds that the line of “best fit” is the one for
which the sum of the squares of the residual errors is
a minimum. The linear regression of weight on height
was used, which describes the change in weight that
accompanied a unit of change in height. The estimates
of the regression coetficient (8, ), the Y intercept (8,)
in the regression equation Y =f,+A,x +e, and
the standard error of estimate around these regression
lines for age and sex groups are shown in table IV.

This approach of predicting weight from height
for each age group showed a correlation that ranged
from the order of +0.460 at ages 3544 years to
+0.390 at ages 45-54 years for men of ages 20-74
years. Corresponding correlation values for women
ranged from +0.285 at ages 65-74 years to +0.246 at
ages 45-54 years. The highest correlation for men
showed that about 21 percent of the variance of
weight is accounted for by the variance of height. For
women, this value was about 8 percent.

Desirable weight predicted from the weight-height
relationship of men and women ages 20-29 years
showed a correlation of +0.381 for men and +0.247
for women, with about 15 percent of the variance of
weight explained by height for men and about 6 per-
cent for women.

The subject’s observed weight then was compared
to the predicted weight, one based on each age, the
other on desirable weight for ages 20-29 years, and an
index of relative body weight was calculated.

Weight-height index

The weight-height index (W/HF) used as a meas-
ure of overweight in this report was obtained by a
method suggested by Benn.1! Assuming the existence
of a linear relationship of weight W on height H of
the form:

WHY=W, +H-H,)b (7N
where W, and A, represent some central locations of

weight and height, and b is the slope of the regression
line, Benn showed that p could be calculated as:

p=b (8)

W

o

In applying Benn’s method to NHANES I data, equa-
tions of the form given in (7) were derived for age
groups 20-24, 25-34, 34-44,45-54, 55-64, 65-74, and
20-29 years. H, was interpreted as the mid-range of
height values, and W_ was interpreted as the average
weight for height A . Table VII shows the mid-range
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Table V1. Standard error of the prevalence of women overweight and/or obese for selected percentiles, by age: United States, 1971-74

Overweight Not overweight
Not obese Obese Obese
Cross-classification Cross-classification Cross-classification
Sex and age of triceps plus of triceps plus of triceps plus
subscapular skinfold1 subscapular skinfold subscapular skinfold
with: with: with:
Relative Weight- Relative Weight- Relative Weight-
desirable height desirable height desirable height
weight?2 index3 weight index weight index
Below and above 85th percentile
20-74YEarS .. . i e e 0.57 0.57 0.77 0.75 0.44 0.46
20-28YRarS . . ittt et e 0.58 0.59 1.08 1.05 0.77 0.73
25-3dYears . ...t e 0.45 0.50 0.88 0.88 0.50 0.49
B84 Years . ...t et e 0.86 0.86 1.39 1.39 0.80 0.80
A5-BAYears . ... .. ittt e e 1.28 1.29 2.21 2.19 1.58 1.55
BB-B4Years ... ... ..t 1.64 1.66 1.94 1.94 1.16 1.17
B5-74Years . ... ... it e 1.58 1.58 1.36 1.37 0.55 0.66
Below and above 90th percentile
P By . Y- 0.55 0.49 0.57 0.53 0.40 0.44
20-24 YRAIS . .ttt et 0.52 0.52 0.74 0.68 0.52 0.60
25-3AYRars . ...ttt st 0.62 0.54 0.77 0.80 0.58 0.60
B5-4d YearS . i it e i i e 0.76 0.65 1.14 1.11 0.66 0.63
A5-54Years . ... ettt e e e 1.17 1.07 1.66 1.65 1.21 1.27
BB-BAYeArS . . ..ttt 1.77 1.60 1.42 1.38 1.06 1.23
BS-7AYears . .t i it 1.32 1.15 0.99 1.02 0.52 0.72
Below and above 95th percentile
20-7AYEEIS - v ittt e e e 0.37 0.29 0.41 0.41 0.25 0.26
P T . T N 0.34 0.27 0.40 0.39 0.24 0.26
20-24Y€ar5 . ...t i i et 0.47 0.43 0.40 0.40 0.46 0.46
25-34Years . . v i it e 0.50 0.44 0.59 0.61 0.34 0.37
3544 YQars . ... u it e e 0.64 0.53 0.78 0.74 0.49 0.51
BBBAYEAIS . .ottt ittt e e 0.73 0.62 0.86 0.87 0.55 0.56
ABBAYEArS . v v v e i e e ettt 0.76 0.66 1.20 1.19 0.98 0.99
BE-BAYeArS .« .. i vttt e 1.12 1.03 0.95 0.96 0.80 0.82
B-TAYearS .. i it ittt e i 0.83 0.77 0.68 0.62 0.44 0.46

10besitv—triceps plus subscapular skinfold thickness.

Overweight—relative desirable weight is observed weight divided by desirabla weight times 100, based on average weights estimated from regression

equation of weight on height for men and women ages 20-29 years.

Waeight-height index in kilogram/{meterP}, where p = 2 for men, and p = 1.5 for women.

NOTE: Criteria of obesity and overweight are at the 85th, 90th, and 95th percentiles or more measurements for men and women ages 20-29 years.

of height H,, mean weight for height H, regression
coefficient » of weight on height, and calculated p
for each sex-age subgroup.

The power value of p = 2 was selected as a stand-
ard for men based on ages 20-29 years, and the power
value of p = 1.5 was selected as a standard for women
based on ages 20-29 years.

The weight-height index described above was
validated in the following manner. For a given height
H in a given age and sex subgroup, a predicted weight
W was calculated using the formula developed by
Behnke33:

W=HPK
where
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wO
K= ®
HpP
H, is the mid-range of values of height for a given sex

and age group, and W, is the average weight at height
H,. For each sex, age, and height group, the weight
determined from the regression equation of weight
on height was compared with the weight obtained
from equation (9). Table VIII shows the difference
between these two values. With the exception of
taller men ages 45-54 and 65-74 vears, the maximum
difference between these two values is 2 pounds.
A similar comparison also was made for women when
p =2. There were marked differences between the
two values (table IX).



Table VII. Mid-range of height (H,), mean weight at height H,, regression coefficient of weight on height, power of height, and nearest
half integer for p, by sex and age: United States, 1971-74

Mid-range Mean weight Regression Power of p rounded
Sex and age of height at height coefficient height to the nearest
Hyg lin inches) Hyg (in pounds) b pl 0.5 integer
Men

20-24VYeArS - - it it et e e et 68 160 4.441 1.89 2.0
25-34AYEAIS 4. v i e ia et et 68 170 4.941 1.98 2.0
3544years .. ... it e e e 68 174 5.277 2.06 2.0

A5 B4 Years ... ...t e e 68 173 4.454 1.75 1.50r20
BB-BAYEaArs . ... itctrnancananaanaean 68 173 5.069 1.99 2.0
B5-74A Years .. ... ...t 68 169 4,385 1.76 1.5
20-29V€ars . ... i it et a e 68 163 4.697 1.96 2.0

Women

20-24 ¥ears ... .. i ittt i it 62.5 130.5 3.197 1.53 1.5
2534 YRaIS . i it e it it it 62.5 1375 3.5687 1.63 1.5
3544 Years ... .t 62.5 146 3.815 1.63 1.5
AB-BAYRArS .. ittt e 62.5 148.5 3.857 1.51 1.5
BB B Years .. ...ttt e e 62.5 151.5 3.492 1.44 1.5
B5-74VYears . .....iiiiie e e 62.5 149 3.583 1.50 1.5
2020 YBaIS . u i ii it ittt 62.5 132 3.167 1.62 15
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Table VHI. Calculated mean weight? from mean group weight relative to mean group height and mean weight2 estimated from regression equation of weight on height
by sex and age: United States, 1971-74

Calculated  Estimated Calculated  Estimated Calculated  Estimated Calculated  Estimated

mean mean 25x5::s7 mean mean 2Ex'(,::.rs‘s’ mean mean 2E :f::s7 mean mean ZE xc::s;
Sex and height weight weight ° weight weight o weight weight weight weight ov
1 2 7 2 7 2 7 2
Weight in pounds
Men 20-24 years 25-34 years 3544 years 45-54 years
62inches ....... 133 134 +1 141 141 - 145 143 -2 144 147 +3
63inches ....... 137 139 +2 146 145 -1 149 148 -1 148 152 +4
64 inches ....... 142 143 +1 150 151 +1 154 153 -1 1853 156 +3
65inches ....... 146 148 -2 155 156 +1 159 158 -1 158 160 +2
66 inches ....... 151 152 +1 160 160 - 164 163 -1 163 164 +1
67 inches ....... 155 187 +2 165 165 - 169 168 -1 168 169 +1
68 inches ....... 160 160 - 170 170 - 174 174 - 173 173 -
69inches ....... 165 165 - 1786 174 -1 179 179 - 178 177 -1
70inches ....... 170 169 -1 80 179 -1 184 184 - 183 182 -1
7linches ....... 174 174 - 185 184 -1 190 180 - 189 187 -2
72inches ....... 179 178 -1 191 189 -2 195 194 -1 194 191 -3
73inches . ...... 184 183 -1 196 194 -2 201 200 -1 199 196 -3
74inches ....... 189 187 -2 201 199 -2 206 205 -1 205 200 -5
Women
S7inches ....... 114 112 -2 120 118 -2 127 125 -2 129 129 -
58inches ....... 117 116 -1 123 121 -2 131 129 -2 133 133 -
59inches ....... 120 120 - 126 125 -1 134 133 -1 136 136 -
60 inches ....... 123 123 - 129 128 -1 137 137 - 140 140 -
61inches ....... 126 126 - 133 132 , ~1 141 - 141 - 143 143 -
62inches ....... 129 129 - 136 135 -1 144 144 - 147 147 -
63inches ....... 132 132 - 139 139 . 148 148 - 150 150 -
64inches ....... 135 138 - 142 142 - 151 162 +1 154 154 -
65inches ....... 138 138 - 146 146 - 155 156 +1 157 158 +1
66inches ....... 142 142 - 149 150 +1 158 159 +1 161 161 -
67inches ....... 145 145 - 153 153 - 162 163 +1 165 164 -1
68inches ....... 148 148 - 156 157 +1 166 167 +1 169 168 -1
Weight in pounds
Men 55-64 years 65-74 years 20-29 years
62inches ....... 144 143 -1 140 143 +3 136 136 -
63inches ....... 148 147 -1 145 147 +2 140 140 -
64inches ....... 183 153 - 150 151 +1 144 145 +1
65inches ....... 158 158 . 154 156 +2 149 180 +1
66inches ....... 163 163 . 159 160 +1 154 165 +1
67inches ....... 168 168 - 164 164 - 158 159 +1
68inches ....... 173 173 - 169 169 - 163 163 -
69inches ....... 178 178 - 174 173 -1 168 168 .
70inches ....... 183 183 - 179 177 -2 173 173 -
71inches ....... 189 189 - 184 182 -2 178 178 -
72inches ....... 194 193 -1 189 186 -3 183 182 -1
73inches ....... 199 197 -2 195 190 -5 188 187 -1
74inches ....... 205 203 -2 200 194 ~6 193 192 -1
Women

67inches ....... 132 132 - 130 130 - 115 113 -2
58inches ....... 135 136 +1 133 134 +1 118 117 -1
59 inches ....... 139 140 +1 137 137 - 121 120 -1
60inches ....... 142 143 +1 140 140 - 124 123 -1
6tinches ....... 146 147 +1 144 144 - 127 127 -
62inches ....... 150 150 - 147 147 - 130 130 -
63inches ....... 153 183 - 151 151 - 134 134 -
64inches ....... 157 157 - 154 154 - 137 137 -
65inches ....... 161 160 -1 168 158 - 140 140 -
66inches ....... 164 164 - 162 161 -1 143 144 +1
67inches ....... 168 167 -1 165 165 - 146 147 +1
68inches .. ... 172 17 -1 169 169 - 150 151 +1

1Mean waight calculated from Weight (in pounds) = K heightP, where p = 2 for men and p = 1.5 for women; K (constant) derived from mean group weight relative to mean group
height.
Estimated from regression equations of weight (y) on neight (x) for spacified age groups.
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Table IX. Calculated mean weight! from group weight relative to mean group height and mean weight2 estimated from regression equation of weight on height,
by sex and age for women: United States, 1971-74

Calculated  Estimated Calculated  Estimated Calculated  Estimated Calculated  Estimated

mean mean 2E:C:SS1 mean mean 25 XC::SI mean mean ZE X:E:SI mean mean 2E XCE:S1
Sex and height weight weight ver weight weight ov weight weight ove weight weight ove
7 2 7 2 7 2 7 2
Weight in pounds
Women 20-24 years 25-34 years 35-44 years 45-54 years
57inches ....... 109 112 +3 114 118 +4 121 125 +4 124 129 +5
58inches ....... 112 116 +4 118 121 +3 126 129 +3 128 133 +5
S9inches ....... 116 120 +4 123 125 +2 130 133 +3 132 136 +4
60inches ....... 120 123 +3 127 128 +1 135 137 +2 137 140 +3
6linches ....... 124 126 +2 131 132 +1 139 141 +2 141 143 +2
62inches ....... 128 129 +1 135 136 +1 144 144 - 146 147 +1
63inches ....... 133 132 -1 140 139 -1 148 148 - 151 150 -1
64inches ....... 137 135 -2 144 142 -2 153 152 -1 156 154 -2
65inches ....... 141 138 -3 148 146 -3 158 156 ~2 161 158 -3
66inches ....... 146 142 -4 153 150 -3 163 159 -4 166 161 -5
67 inches ....... 150 145 -5 158 153 -5 168 163 -5 171 165 -6
68inches ....... 154 148 -6 163 157 -6 173 167 -6 176 168 -8
Women 65-64 years 65-74 years 20-29 years
57inches ....... 126 132 +6 124 130 +6 110 113 +3
E8inches ....... 130 136 +6 128 134 +6 114 117 +3
B8inches ....... 135 140 +5 133 137 +4 118 120 +2
60inches ....... 140 143 +3 137 140 +3 122 123 +1
61inches ....... 144 147 +3 142 144 +2 126 127 +1
62inches ....... 148 150 +1 147 147 - 130 130 -
63inches ....... 154 153 -1 151 151 - 134 134 -
64inches ....... 159 157 -2 156 154 -2 138 137 -1
65inches ....... 164 160 -4 161 158 -3 143 140 -3
E6inches ....... 169 164 -5 166 161 -5 148 144 -4
67inches ....... 174 167 -7 171 165 -6 152 147 -5
68inches ....... 179 171 -8 176 169 =7 156 151 -5

TMean weight calculated from weight (in pounds) = K height®, where p = 2 for womaen; K {constant) derived from mean group weight relative to mean group height.
2Estimated from regression equations of weight (y) on height (x) for specified age groups.



Appendix Il. Demographic
terms

Age.—The age recorded for each examinee was
the age at last birthday as of the date of examination.
The age criterion for inclusion in the sample was age
at time of census interview. Some persons 74 years
old at the time of interview were 75 years old by the
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time of examination; there were 20 such cases. In the
adjustment and weighting procedures used to produce
national estimates, these persons were included in the
group of 74-year-olds.



Appendix lll. Profile of body
measuremsents of persons
from cross-classification of
overweight and obesity
measures

A profile of selected body measurements of over-
weight and/or obese categories of persons was made
at selected percentiles by sex and age. In addition to
height and weight data from NHANES I, body build
measurements, elbow breadth and arm muscle diam-
eter were included (figure I). Elbow breadth was

selected as representative of bony dimensions (table
X) and arm muscle diameter as representative of
muscular development (table XI). The variations in
body build measurements that influence weight were
not identified specifically in the overweight measures
(relative desirable weight and weight-height index).

Skinfold: triceps

Skinfold: subscapular

AN /

%3

Height

Upper arm girth

Elbow breadth

/

Figure 1. Diagram of anthropometric measurements

77



Table X. Eilbow breadth of adults, number of examined persons, estimated population in thousands, mean, standard deviation, and selected
percentiles, by sex and age: United States, 1971-74

Sample Popu/atian Standard Estimated percentile
Sex and age size in Mean deviation
thousands 5th 10th 15th 25th 50th 75th 85th 90th 95th
Men Elbow breadth in centimeters
20-74vyears .. ... ... 5,001 57,507 7.2 0.4 6.5 6.7 6.8 7.0 7.2 7.5 7.7 78 79
20-24years ... ... ... 513 8,110 7.1 0.4 6.3 6.5 6.7 6.8 7.1 7.4 7.5 7.6 7.8
25-34vyears ...........- 804 13,003 7.2 04 6.4 6.6 6.8 6.9 7.2 7.4 7.6 7.7 7.9
3544vyears ............ 664 10,676 7.2 0.4 6.6 6.7 6.8 7.0 7.2 7.5 7.6 7.7 8.0
4554 vyears . ........... 765 11,150 7.3 0.4 6.6 6.8 6.9 7.0 7.3 7.5 7.7 7.8 7.9
B55-64vyears ............ 598 9,073 7.3 0.4 6.7 6.8 6.9 7.0 7.3 7.6 7.7 7.8 8.0
65-74vyears . ........... 1,657 5,496 7.3 0.4 6.6 6.8 6.9 7.0 7.3 7.6 7.7 7.8 8.0
20-29vyears . ... ..., 984 15,458 7.1 0.4 6.4 6.6 6.7 6.8 7.1 7.4 7.6 7.7 7.8
Women

20-74vyears ............ 8,130 64,158 6.3 0.5 5.6 58 5.9 6.0 6.2 6.5 6.7 6.9 7.1
20-24vyears . ........... 1,243 9,215 6.1 0.4 5.4 5.6 5.7 5.8 6.1 6.3 6.4 6.5 6.7
25-34vyears . ... ... 1,896 13,933 6.2 04 5.6 5.7 5.8 5.9 6.1 6.4 6.5 6.6 6.8
35-44vyears ............ 1,664 11,593 6.3 0.4 5.6 5.8 5.9 6.0 6.2 6.5 6.7 6.8 7.1
4554 vyears ........0... 836 12,163 6.4 0.5 5.7 5.9 59 6.1 6.4 6.7 6.8 6.9 7.2
B5-64vyears ............ 669 9,976 6.5 0.5 5.8 6.0 6.0 6.2 6.4 6.7 6.9 7.0 7.3
65-74vyears ............ 1,822 7,277 6.4 0.4 58 5.9 6.0 6.2 6.4 6.7 6.9 7.0 7.2
20-29vyears ............ 2,280 16,789 6.1 0.4 55 5.6 5.7 5.8 6.1 6.3 6.5 6.6 6.7

Table X1. Arm muscle diameter of adults, number of examined persons, estimated population in thousands, mean, standard deviation and selected
percentiles, by sex and age: United States, 1971-74

Sample Popu./ation Standard Estimated percentile
Sex and age size in Mean deviation
thousands 5th 10th  15th  25th  50th  75th 85th 90th 95th
Men Arm muscle diameter in millimeters
20-74vyears . . . ... ... 5,001 57,6507 89.3 8.5 760 79.1 81.1 84.0 89.1 95.0 98.1 100.1 104.0
20-24vyears . . ... .. ... 513 8,110 87.8 8.1 76.0 78.1 80.1 83.0 87.1 92.1 96.0 99.0 103.1
25-34years . . ... ... .. 804 13,003 90.1 8.5 77.0 8041 82.1 84.1 89.1 96.0 29.1 101.1 105.0
3b-4dvyears . ... ... ... 664 10,676 91.7 8.2 80.0 8t.1 83.1 86.1 91.1 96.1 101.0  102.1 105.1
45-54vyears . .. .... ... 765 11,150 89.7 8.6 76.1 79.1 82.0 84.1 83.1 95.1 98.1 100.1 1041
B5-64years .. ........ 598 9,073 88.6 8.5 73.1 78.0 810 83.1 89.0 94.1 97.0 99.1 101.1
65-74vyears . . ........ 1,657 5,496 85.3 8.1 71.1 75.1 77.1 80.1 86.0 91.0 93.1 95.1 98.0
20-29vears . .. .... ... 984 15,458 88.8 8.3 76.0 79.1 81.1 83.1 88.1 94.0 98.0 99.1 1044
Women
20-74vyears . . ... ... 8,130 64,158 70.8 9.5 59.0 61.0 620 65.0 69.1 75.1 79.1 83.0 87.1
20-24vyears . . ... ... .. 1,243 9,215 66.8 7.8 57.0 89.0 600 620 66.0 71.0 73.1 75.1 80.0
25-34vyears . .. ... ... 1,896 13,933 69.1 8.5 58.1 60.0 620 640 680 73.0 77.0 79.1 85.0
35-44vyears . ... ...... 1,664 11,593 715 10.2 59.0 61.0 630 66.0 701 76.1 80.1 83.1 87.1
4554 vyears . . ... ... .. 836 12,163 72.3 9.3 60.0 62.0 631 66.0 71.1 771 82.0 85.0 89.0
b5-64vyears . ......... 669 9,976 727 10.0 59.0 620 ©64.0 66.1 72.1 78.0 81.1 84.0 82.1
65-74vyears . .. ....... 1,822 7,277 726 9.4 53.1 62.0 64.0 66.1 720 78.0 82.0 84.1 89.1
20-29years . .. ... .. 2,280 16,789 67.5 8.0 57.1 59.1 61.0 62.1 66.1 71.1 74.1 76.1 81.0

Because this limits the overweight measures account-
ing only for height, the influence of the body build
measures on the overweight measures was examined.

Upper arm girth

The examinee’s right arm was flexed 90° at the
elbow, and the distance from the acromion to the end
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of the humerus was measured with a steel tape to the
nearest 0.1 centimeter. The lateral part of the arm
then was marked at the midpoint. With the ex-
aminee’s arm hanging freely, a steel tape was used to
measure the circumference of the upper arm at this
level without compressing tissue. The recorder kept
the tape horizontal and measured at the mark on the
arm. This measurement was made at the same level
as the triceps skinfold measurement.



Elbow breadth

In addition to gross body size, some dimensions
provide measures of body breadth across bony land
marks. Elbow breadth measures indicate skeletal
breadth, unaffected by degree of adiposity, and are
closely representative of bony dimensions. To meas-
ure this site, the examinee extended the right arm
until it was perpendicular to the body. The arm was
bent so the angle at the elbow was 90° with the
fingers pointing up and the dorsal part of the wrist
toward the examiner. With the sliding caliper along
the axis of the upper arm, the greatest breadth across
the elbow joint was measured to the nearest 0.1 cm.

Limb circumferences provide an estimate of rela-
tive muscularity, and thus, insight into the body’s
composition. The arm, for example, comprises suc-
cessive layers of bone, muscle, and fat. When the
upper arm circumference is corrected for the thick-
ness of the outer layer of subcutaneous fat at the tri-
ceps site, an estimate of the lean component of the
arm’s composition is obtained.

Arm muscle diameter is obtained from the arm
circumference when the thickness of the subcutane-
ous fat of the arm is measured at the same level,
assuming that the arm is a cylinder for such measure-
ments. The circumference of the upper arm was meas-
ured with a steel tape to measure triceps skinfold.
The muscular development of the arm is calculated
on the basis of the formula:

d="n~§
T T

where d is the muscle-bone diameter, ¢ is the upper
arm circumference, 7 is 3.1429, and S, is the triceps
skinfold measure.

Table XII presents the mean body measurements
of men by age in each of the weight categories at
selected percentile cutting points based on the classi-
fication of relative desirable weight and triceps plus
subscapular skinfold measurement. The mean values
presented in this table are shown graphically in fig-
ures II and III. At all percentile cutting points, the
mean heights of men in all ages were similar—about
69 inches. The National Center for Health Statistics
has reported that the average height of men in the
United States ages 20-74 years was 69 inches.34

The mean weight and mean arm muscle diameter
values of weight categories were distinctly different
from one another. The highest mean weights were
observed for the overweight and obese men, followed
in descending order by overweight not obese men,
obese not overweight men, average weight or medium
obese men, and underweight and lean men. Obese
men not overweight ages 20-74 years at the 85th per-
centile cutting point had an average weight of 179
pounds, which was an average of 6 pounds above the

reported average for men in the general population.34
Corresponding data for obese not overweight men at
the 90th percentile cutting points showed that the
mean observed weight was 12 pounds above the mean
weight of the general male population.

The highest mean arm muscle diameter values
were found among overweight men with or without
obesity. Although on the average, men overweight
and obese weighed more than men overweight not
obese, the muscular development of men overweight
not obese, on the average was more than that of men
overweight and obese. The mean arm muscle diameter
of men average weight or medium obese was higher
than that of men obese not overweight and men
underweight and lean. In this comparison, another
reversal in differences in mean body measurement be-
tween weight categories occurred. Although men
obese not overweight, on the average weighed more
than men average weight and medium obese men did,
the muscle development of the men average or
medium obese was more than that of the men obese
not overweight. As expected, the lowest arm muscle
diameter was observed for the men underweight and
lean.

Observed differences in mean elbow breadth of
men overweight and obese and men overweight not
obese were small. The bony dimensions of both over-
weight categories, with or without obesity, were on
the average higher than those of men obese not over-
weight, average weight and medium obese, and under-
weight and lean. The mean elbow breadth of men
obese not overweight and men average weight and
medium obese was higher than that of men under-
weight and lean. At the 85th and 90th percentile
cutting points, in the older ages, the mean elbow
breadth of men average weight and medium obese
was generally higher than that of men obese not
overweight.

A similar profile was made for women of compa-
rable ages (table XIII and figures IV and V). The mean
height of women in all weight categories at selected
percentile cutting points was about 63 inches, which
was about equal to the mean height of women of
comparable ages in the general population.34

The pattern in differences in mean weight among
weight categories found for men also were found for
women. On the average, the heaviest women were
women overweight and obese, followed by women
overweight not obese. The weight of women obese
not overweight was higher than that of women aver-
age weight and medium obese women and women
underweight and lean women. Women obese not
overweight ages 20-74 years at the 85th percentile
cutting point had an average weight of 142 pounds,
which was on the average 2 pounds below the re-
ported average of 144 pounds for all women ages
20-74 years. For women obese not overweight at the
90th percentile cutting point, the average weight was
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Tabie XIi.

Mean body measurements of men by weight categories at selected percentile cutting points based on cross-classification of relative

desirable weigh’t‘l and triceps plus subscapular skinfold, by age: United States, 1971-74

>15th-<85th Below and above =15th-<90th Below and above Below and above
Less than percentile 85th percentile percentile 90th percentile 95th percentile
15th per-
. Not Not Not
Age c::;;lre: %ngte Overweight OV.EI; va‘;';gf Overweight ov.e; Overweight ov_e;,-
weight and weight and weight weight
and lean medium Not medium N Not
obese o Obese  Obese obese ot Obese  Obese 0 Obese  Obese
obese obese obese
Height in inches
20-74 years . ... 69 69 69 69 69 69 69 69 69 69 69 69
20-24 years . ... 70 70 72 70 70 70 70 70 69 69 70 71
25-34 years . ... 70 70 70 70 69 70 69 70 70 70 69 7
3544 years . ... 70 69 69 70 70 69 89 69 70 Al 69 69
45-54 years . ... 68 69 69 69 69 69 69 69 69 69 68 70
55-64 years . ... 68 68 68 68 69 68 68 68 68 68 68 68
65-74 years . ... 68 67 67 68 68 67 67 67 67 67 67 67
Weight in pounds
20-74 years . ... 128 166 201 218 179 169 206 227 185 232 249 202
20-24 year. .... 132 166 213 221 183 168 211 231 188 231 245 207
25-34 years . ... 133 167 207 226 178 169 206 238 191 243 261 208
35-44 years . ... 129 168 202 219 184 172 211 226 192 244 257 197
45-54 years . . .. 124 167 201 214 180 170 205 225 186 230 240 204
55-64 years . ... 119 165 193 215 174 168 205 221 168 223 242 194
65-74 years . ... 121 159 190 203 171 162 196 208 176 215 225 186
Elbow breadth in centimeters
20-74 years . ... 7.0 7.2 7.5 7.5 7.2 7.2 7.5 75 7.2 76 76 7.3
20-24 years . ... 6.9 71 7.5 7.3 7.3 7.1 7.5 7.3 7.4 7.5 7.3 7.4
25-34 years . ... 6.9 7.1 7.5 7.4 7.1 71 7.4 7.4 7.2 7.6 7.5 7.4
35-44 years . ... 7.1 7.2 7.4 7.5 7.2 7.2 7.5 7.4 7.2 7.7 7.7 7.2
45-54 years . ... 7.2 7.3 7.4 7.5 7.2 7.2 7.5 7.6 7.1 7.6 7.8 7.3
55-64 years . ... 7.0 7.3 7.5 7.5 7.3 7.3 7.6 7.5 7.1 7.5 7.7 7.3
65-74 years . ... 7.1 7.3 7.5 7.5 7.2 7.3 7.5 7.5 7.2 7.6 7.6 7.3
Arm muscle diameter in millimeters
20-74 years . . 79 89 98 95 85 89 99 95 86 103 97 88
20-24 years . ... 80 88 100 94 86 89 100 g6 86 101 28 88
25-34 years . ... 82 89 99 96 85 89 98 97 88 101 100 89
35-44 years . ... 81 90 a9 97 87 91 101 95 87 107 98 88
45-54 years . . .. 79 89 99 94 86 89 100 94 86 105 92 88
55-64 years . ... 75 88 97 94 85 89 99 94 83 101 98 89
65-74 years . 75 85 94 920 83 85 94 90 84 28 89 85

1Relative desirable weight is observed weight divided by desirable weight times 100, based on regression equation of weight on height for men ages

20-29 years.

152 pounds, which was on the average 8 pounds
above the average weight previously reported for
women in the general population.34

Overweight women with or without the obesity
showed the highest mean arm muscle diameter values.
The differences in mean values between these weight
categories were small at the 85th percentile cutting
point and at the higher percentile cutting points;
both weight categories showed about the same mean
arm muscle diameter. Women average weight and
medium obese at the 85th percentile cutting point
showed a slightly higher mean value than that of
women obese not overweight did. At the 90th per-
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centile, women in both weight categories had about
the same mean arm muscle diameter. As expected,
women underweight and lean showed the lowest
mean arm muscle diameter.

Women overweight and obese showed the high-
est mean elbow breadth. The mean elbow breadth of
women overweight not obese was lower than that of
women overweight and obese. After these weight
categories, in descending order of their mean value,
the weight categories were generally obese not over-
weight, average weight and medium obese, and under-
weight and lean. At the 85th percentile cutting point,
most differences in mean elbow breadth between



110 [ 110 110
S~
L _ Ve N
g 100 [~ ~——————— 100
£ =~
= — S —
E
k= 90 _——— e 90 —
f il - — TEN ~
2 — TR ——— ™ -
43 -
£ | /ﬂ\\ |
2 80 ~_ 80
= L N—— L
g
£ 70 — 70 70
< — — e
=
S
= 60 - 60 — 60 —
| - -
P /V ),
o111 1t 1 1ot 4ty v 1 4 1 oT I 1 1t I 1
20-24 25-34 3544 45-54 55-64 65-74 20-24 25-34 3544 4554 55-64 65-74 2024 25-34 35-44 4554 55-64 65-74
Age in years Age in years Age in years
Elbow breadth (cm)
80 - 8.0 ™ 80
[_ - —~—
=750 |- -~ e 750 |~ = e 750 - - S e
) /-——-” - = N
g - -:—‘Mtﬁ.‘ - -~ - | ~\ AT
£ AN S - oTwEeAanT L -
§ 7.0 S’ 7.0 70
(%] ——
£
S
§6:50 6.50 — 6.50 —
5
2 — — -
2
o 6.0 — 60 — 60 —
c
3 L L -
=
5.50 — 5.50 — 550 —
b = =
P SN R NN NN NN NS [ R NS NS NSV ANUNN N RS (S AN N N SN
20-24 25-34 35-44 45-54 55-64 65-74 20-24 25-34 35-44 45-54 55-65 65-74 20-24 25-34 35-44 45-64 55-64 65-74
Age in years Age in years Age in years

Below and above 85th
percentile cutting point

Below and above 90th
percentile cutting point

Arm muscle diameter (mm)

Weight categories
— OQverweight and obese
=== Qverweight not obese
= ===« Obese not overweight
== = - Average weight or medium obese
. nderweight and lean

Below and above 95th
percentile cutting point -

Figure Il. Mean arm muscle diameter and etbow breadth measurements of men by weight category at selected percentile cutting points
based on cross-classification of triceps plus subscapular skinfold and relative desirable weight, by age: United States, 1971-74
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Figure I1. Mean weight and height of men by weight category at selected percentile cutting points based on cross-classification of triceps plus

subscapular skinfold and relative desirable weight, by age: United States, 1971-74




Table Xl1ll. Mean body measurements of women by weight categories at selected percentile cutting points based on cross-classification of relative
desirable weight" and triceps plus subscapular skinfold, by age: United States, 1971-74

>15th-<85th Below and above =15th-<90th Below and above Below and above
Less than percentile 85th percentile percentile 80th percentile 95th percentile
15th per-
. Not Not Not
Age ‘::;Zf_’ A“v,eei;ig: Overweight over- Aw'zg‘;gf Overweight over- Overweight over-
weight and weight and weight weight
and lean medium medium
obese Not Obese  Obese obese Not Obese  Obese Not Obese  Obese
obese obese obese
Height in inches
20-74 years . ... 63 64 63 63 63 64 63 63 63 63 64 63
20-24 years . ... 64 64 64 64 64 64 64 64 63 64 64 63
25-34 years . ... 64 64 64 64 63 64 64 64 64 64 64 64
3544 years .. .. 63 64 64 64 64 64 64 64 64 64 65 64
45-54 years . ... 62 64 64 63 64 64 63 63 64 63 63 64
55-64 years .... 62 63 63 63 63 63 62 62 63 63 63 62
65-74 years . ... 62 63 62 62 62 63 62 62 62 62 62 62
Weight in pounds
20-74 years . ... 100 131 166 187 142 134 177 199 152 201 222 170
20-24 years . ... 102 130 166 191 146 132 186 203 153 204 237 165
25-34 years .. .. 103 130 171 193 141 132 179 205 153 203 225 171
3544 years . ... 103 132 167 194 142 135 182 206 152 211 226 171
45-54 years . ... 97 132 169 185 145 136 175 198 154 198 219 176
55-64 years .... 96 132 164 181 140 136 176 191 151 196 220 165
65-74 years .. .. 92 130 163 179 140 135 174 188 148 194 209 168
Elbow breadth in centimeters
20-74 years .... 59 6.2 6.5 6.7 6.3 6.2 6.6 6.8 6.3 6.7 7.0 6.5
20-24 years . ... 59 6.0 6.3 6.5 6.2 6.1 6.3 6.6 6.2 6.4 6.9 6.4
25-34 years . ... 59 6.1 6.3 6.5 6.1 6.1 6.4 6.6 6.2 6.6 6.8 6.3
3544 years . ... 59 6.2 6.5 6.6 6.2 6.2 6.5 6.7 6.4 6.7 7.0 6.4
45-54 years . ... 6.0 6.2 6.5 6.7 6.4 6.3 6.6 6.8 6.4 6.8 7.0 6.7
55-64 years . . .. 6.0 6.3 6.6 6.8 6.4 6.4 6.7 6.9 6.5 6.9 7.2 6.6
65-74 years . ... 6.0 6.3 6.6 6.7 6.4 6.4 6.6 6.8 6.4 6.8 7.1 6.6
Arm muscle diameter in millimeters
20-74 years . ... 63 68 78 80 67 69 81 82 69 85 86 73
20-24 years . ... 62 66 76 78 66 66 79 81 67 84 87 70
25-34 years . ... 64 67 78 78 65 68 80 80 66 85 85 70
3644 ysars .... 63 68 77 81 67 69 81 83 69 87 87 74
45-54 years . ... 64 69 79 80 68 70 82 82 71 85 86 76
55-64 years . ... 62 69 78 80 67 70 82 82 70 84 88 74
65-74 years . ... 60 69 78 79 69 70 81 81 70 87 85 73

TRelative desirable weight is observed weight divided by desirable weight times 100, based on average weights estimated from regression equation of

weight on height for women ages 20-29 years.

women obese not overweight and women average
weight and medium obese occurred after ages 35
years and over.

A profile of selected body measurements of men
and women also was prepared from the cross-
classification of weight-height index and triceps plus
subscapular skinfold measurement. Tables XIV and
XV present body measurements for men and women
by age at selected percentile cutting points. The mean
values presented in these tables are shown graphically
in figures VI-1X. The mean body measurements previ-
ously found for the weight categories obtained by

the cross-classification of relative desirable weight
and triceps plus subscapular skinfold generally were
found for similar weight categories obtained by the
cross-classification of weight-height index and triceps
plus subscapular skinfold measurement.

A limitation of the weight indexes, relative desir-
able weight and weight-height index is that the effect
of variation in body build, bony dimensions and
muscular development was not considered specifi-
cally. The influence of body build on the weight
status of individuals defined by relative desirable
weight and skinfold measurements is presented in
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Figure IV. Mean arm muscle diameter and elbow breadth measurements of women by weight category at selected percentile cutting
points based on cross-classification of triceps plus subscapular skinfold and relative desirable weight, by age: United States, 1971-74
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Figure V. Mean weight and height of women by weight category at selected percentile cutting points based on cross-classification of triceps plus
subscapular skinfold and relative desirable weight, by age: United States, 1971-74




Table X1V. Mean body measurements of men by weight categories at selected percentile cutting points based on cross-classification of weight-height
index1 and triceps plus subscapular skinfold, by age: United States, 1971-74

>15th-<85th Below and above >15th-<90th Below and above Below and above
Less than percentile 85th percentile percentile 90th percentile 95th percentile
15th per-
centile, Average o iah Not Average o iah Nat o ioh Not
Age under- weight verweight ov.e; weight verweight ovg;t verweight ov.e;
weight and weight and weigl weight
and lean medium medium
obese Not Obese  Obese obese Not Obese  Obese Not QObese  Obese
obese obese obese
Height in inches
20-74 years . ... 69 62 69 69 69 69 69 62 70 69 69 70
20-24 years . ... 70 70 70 70 70 70 70 70 70 69 70 71
25-34 years . ... 70 70 69 70 69 70 69 70 70 70 69 71
35-44 years . ... 70 69 69 70 70 69 69 69 71 71 69 69
45-54 years .. .. 68 692 69 69 69 69 69 69 69 69 68 70
55-64 years . ... 68 68 68 68 69 68 68 68 68 68 68 68
65-74 years . ... 68 67 67 68 68 67 67 67 67 67 67 67
Weight in pounds
20-74 years . . .. 130 167 201 218 179 170 206 228 186 233 250 203
20-24 years . ... 135 168 207 221 183 170 211 230 192 231 245 207
35-44 years . ... 134 168 208 226 179 170 206 238 192 243 263 209
35-44 years . ... 130 168 202 219 184 172 211 228 194 244 258 198
45-54 years . . .. 124 167 201 214 180 171 205 225 186 230 240 205
55-64 years . . .. 122 165 199 215 174 168 205 221 168 223 242 194
65-74 years . ... 123 160 1M 203 171 163 196 208 176 217 225 186
Elbow breadth in centimeters
20-74 years . . .. 7.0 7.2 7.5 7.5 7.2 7.2 7.5 7.5 7.2 7.6 7.6 7.3
20-24 years . ... 6.9 7.1 7.4 7.3 7.3 7.1 7.5 7.3 7.4 7.5 7.3 7.4
25-34 years . ... 6.9 7.1 7.5 7.4 7.1 7.2 7.4 7.4 7.2 7.6 7.5 7.3
35-44 years . ... 7.1 7.2 7.4 7.5 7.2 7.2 7.5 7.5 7.2 7.8 7.7 7.2
45-54 years . ... 7.2 7.2 7.5 7.5 7.2 7.2 7.5 7.6 71 7.6 7.8 7.3
55-64 years . . .. 71 7.3 7.5 7.5 7.3 7.3 7.6 7.5 7.1 7.5 7.7 7.3
65-74 years . . .. 7.2 7.3 7.5 7.5 7.2 7.3 7.5 7.5 7.2 7.7 7.6 7.3
Arm muscle diameter in millimeters
20-74 years . ... 80 89 98 95 85 89 99 97 86 103 97 88
20-24 years . ... 81 89 28 94 26 89 100 96 87 101 a9 88
25-34 years . ... 82 90 99 96 85 90 98 a7 88 101 101 89
35-44 years . ... 82 90 29 97 87 91 101 96 88 107 98 88
45-54 years . ... 79 89 29 94 86 89 100 94 86 105 92 89
55-64 years . ... 77 89 97 94 85 89 94 94 83 101 o8 89
65-74 years . ... 76 35 94 90 83 86 94 90 84 98 89 85

Tweight-height index in kilogram/(meterP). where p = 2 for men.

table XVI. Men and women with higher relative desir-
able weight categories, independent of obesity, on the
average show higher body build values than lower
relative desirable weight categories did. This observa-
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tion also was evident when the average body build
values of higher weight-height index categories were
compared with those of lower weight-height index
categories (table XVII).



Table XV. Mean body measurements of women by weight categories at selected percentile cutting points based on cross-classification of weight-
height index? and triceps plus subscapular skinfold, by age: United States, 1971-74

>15th-<85th Below and above »15th-<90th Below and above Below and above
Less than percentile 85th percentile percentile 80th percentile 95th percentile
15th per-
. Not Not Not
Age centile, Ave-ra g€ Overweight over- Ave_r age Overweight over- Overweight over-
under- weight it weight ioht iah
weight and weig and weig weight
and lean medium N medium N Not
obese ot Obese  Obese obese ot Obese  Obese o Obese  Obese
obese abese obese
Height in inches
20-74 years . ... 63 64 63 63 63 64 63 63 63 63 64 63
20-24 years . ... 64 64 64 64 64 64 64 64 63 64 64 63
25-34 years . ... 64 64 65 64 63 64 64 64 64 64 65 64
35-44years . ... 63 64 64 64 63 64 64 64 64 64 65 64
45-54 years . ... 62 64 64 63 64 64 63 63 64 63 63 64
55-64 years . ... 62 63 63 63 63 63 63 62 62 63 63 62
65-74 years . ... 62 63 62 62 62 62 62 62 62 62 62 62
Weight in pounds
20-74 years . ... 100 131 167 187 142 135 181 201 154 205 225 172
20-24 years . . .. 102 130 168 190 145 132 188 208 156 209 238 165
25-34 years . ... 103 130 171 193 141 133 182 206 185 208 227 173
35-44 years . ... 102 132 168 194 141 136 188 208 153 215 228 174
45-54 years . ... 97 132 169 185 144 137 179 199 155 207 222 177
55-64 years . ... 96 132 164 181 139 137 179 194 152 199 223 166
65-74 years . . .. 92 131 164 179 140 136 177 190 151 196 213 169
Elbow breadth in centimeters
20-74 years . ... 5.9 6.2 6.5 6.7 6.3 6.2 6.6 6.8 6.4 6.8 7.0 6.5
20-24 years . ... 5.9 6.0 6.4 6.5 6.1 6.1 6.3 6.6 6.2 6.4 6.9 6.4
25-34 years . ... 59 6.1 6.3 6.5 6.1 6.1 6.4 6.6 6.3 6.6 6.9 6.3
3544 years . ... 5.9 6.2 6.5 6.6 6.2 6.2 6.5 6.8 6.4 6.7 7.0 6.5
45-54 years . ... 6.0 6.2 6.6 6.7 6.4 6.3 6.6 6.8 6.4 6.8 7.1 6.6
55-64 years .. .. 6.0 6.3 6.6 6.8 6.4 6.4 6.8 6.9 6.5 6.9 7.3 6.6
65-74 years . ... 6.0 6.3 6.6 6.7 6.3 6.4 6.7 6.8 6.4 6.8 7.1 6.6
Arm muscle diameter in millimeters
20-74 years . ... 63 68 78 79 67 69 82 82 70 87 87 74
20-24 years . ... 62 66 77 78 65 66 79 82 68 85 87 70
25-34 years . ... 64 67 78 78 65 68 a1 81 67 86 85 71
3544 years . ... 64 68 78 81 67 69 83 83 70 88 87 74
45-54 years . ... 64 69 79 80 68 70 83 82 71 89 86 77
55-64 years .. .. 62 69 78 80 67 70 82 82 71 85 88 74
65-74 years . ... 60 69 78 79 69 71 82 82 71 88 85 73

1Weight-height index in kilogram/(meterP), where p = 1.5 for women.
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Figure VI. Mean arm muscle diameter and elbow breadth measurements of men by weight category at selected percentile cutting points
based on cross-classification of triceps plus subscapular skinfold and weight-height index, by age: United States, 1971-74
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Figure VII. Mean weight and height of men by weight category at selected percentile cutting points based on cross-classification of triceps plus

subscapular skinfold and weight-height index, by age: United States, 1971-74

89



Below and above 85th
percentile cutting point

Below and above 90th
percentile cutting point

Arm muscle diameter {(mm)

Weight categories

Overweight and obese

=== Qverweight not obese
= mm w = (Obese not overweight
=w = = Average weight or medium obese
e | Jnderweight and lean

Below and above 95th
percentile cutting point

20

10 — 110 — 110
£100 — 100 - 100
£
'TE' - L -
c L - |—
< 90 90 90 "_,—\ .
2 - - — _ == <~
£ V“\h—-
A RS R 80 -
-— —— o
2 f— — e -* \.
g' o — - w—— . .—'"‘ B
g 70 — emmmm=wy 70 |~ ,‘;—;---_-_'u-t 0 -
& T e N — .
c L e " L
© S — A— —
D / ——
= 60 |- T~~~ 60 60 |-
= I L
o1 | | | | | o T | | | i | o1 ] | | ] |
20-24 25-34 35-44 45-54 55-64 65-74 20-24 25-34 35-44 45-54 55-64 65-74 20-24 25-34 35-44 45-54 55-64 65-74
Age in years Age in years Age in years
Elbow breadth (cm)
80 80 80 r
8750 — 750 — 750 (—
[+
£ L L L
£
o 7.0 — 70 - 70 —
= -——
& A~ l_ -
] — — ’/ ~ -
B gV, - P - s ———
£6.50 |- lad 6.50 — T el 850 < -
g \\~,/ ’/4—-:.‘}‘ ”: ’-—-_:'.‘-““ .\‘/
— PP-JENEN ™ =" - —
% -— -;—c‘" -—m -
£ 60— =7 T 60 — 6.0
[ T A— a———
= | - L
5.0 — 550 — 550 —
ry »y C
~ o 7
S (SR U N NN TSN N O U N U N NS N (e S N Y SO S
20-24 25-34 35-44 45-54 55-64 65-74 20-24 25-34 35-44 45-54 55-64 65-74 20-24 25-34 35-44 45-54 55-64 65-74
Age in years Age in years Age in years
Figure VII1. Mean arm muscle diameter and elbow breadth measurements of women by weight category at selected percentile cutting

paints based on cross-classification of triceps plus subscapular skinfold and weight-height index, by age: United States, 1971-74
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Table XVI. Mean body measurements of overweight and obese men and women ages 20-74 years, by weight categories at selected percentile cutting
points based on the cross-classification of triceps plus subscapular skinfold and relative desirable weight: United States, 1971-74

Men Women
Triceps Triceps
, . . Arm Arm
Weight cateqorles a.t percentile Relative plus y muscle bE/bZM;; Relative bp/us . muscle bE'/bt;m;7
cutting points desirable squc?p;; gr diameter (.rea tt_ desirable sukfc;apu 2.=Jr diameter ('rea tt :
weight! MO fin mil- ncemil' weight! S "47'._ fin mitti- (77 cen’y
in milli- meters) meters in milli meters) meters,
meters) meters)
Less than the 15th percentile
Underweightandlean ................. 77 11 79 7.0 75 16 63 5.9
Greater than or equal to 15th —
less than 85th percentile
Average weight or mediumobese . . ........ 100 25 89 7.2 95 35 68 6.2
Below and above 85th percentile
Obese not overweight ... ..........0... 107 43 85 7.2 107 58 67 6.3
Overweightnotobese ................. 122 30 o8 7.5 125 45 78 6.5
Overweightandobese . ........-.-..c.... 131 50 95 7.5 141 67 80 6.7
Greater than or equal to 15th —
less than 90th percentile
Average weight or mediumobese . . . ....... 102 26 89 7.2 100 37 69 6.2
Below and above 90th percentile
Obese notoverweight . ................ 110 43 86 7.2 114 64 69 6.3
QOverweightnotobese . ............0.... 125 34 29 7.5 135 50 81 6.6
Overweightandobese . ................ 137 55 95 75 149 73 82 6.8
i
Below and above 95th percentiie
Obese notoverweight . ................ 120 57 88 7.3 128 73 73 6.5
Overweightnotobese ................. 139 40 103 7.6 152 58 85 6.7
Overweightandobese ................. 152 64 97 7.6 166 83 86 7.0

1Overweight—relative desirable weight is observed weight divided by desirable weight times 100, based on regression equations of weight on height for
men and women ages 20-29 years.
2Obesity—triceps plus subscapular skinfold.
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Table XVII. Mean body measurements of overweight and cbese men and women ages 20-74 years, by weight categories at selected percentile cutting
points based on the cross-classification of triceps plus subscapular skinfold and weight-height index: United States, 1971-74

Men Women
Triceps Arm Triceps Arm
Weight categories at percentile iaht- plus Elbow 2 b plus Elbow
cutting points Weilgh subscapular rpuscle breadth Wel.ght subscapular rpusc/e breadth
height Kinfold? diameter p oi- height skinfold?2 diameter (i -
index 1 ‘(.'” . (i mitti- 1 0 }’ index1 0 Minmii- o8 )’
in milli- meters) meters, (in milli- meters) meters,
meters} meters)
Less than the 15th percentile
Underweightandlean ................. 19 11 80 7.0 22 16 63 5.9
Greater than or equal to 15th —
iess than 85th percentiie
Average weight or mediumobese . . ... ..... 25 25 89 7.2 29 35 68 6.2
Below and above 85th percentile
Obesenotoverweight ... .......0c0nu.. 26 43 85 7.2 32 58 67 6.3
Overweightnotobese . ................ 30 31 98 7.5 37 45 78 6.5
Overweightandobese ................. 32 50 95 7.5 42 67 79 6.7
Greater than or equal to 15th —
less than 90th percentile
Average weight or mediumobese . .. ....... 25 27 89 7.2 30 38 69 6.2
Below and above 90th percentile
Obese hot overweight . .. .....cveeenn.. 27 48 86 7.2 34 64 70 6.4
Overweightnotobese ...........c.uu.. 31 34 929 7.5 40 50 82 6.6
Overweightandobese . .........c.ou.cuuen 34 55 97 7.5 44 73 82 6.8
Below and above 95th percentile
Obesenotoverweight ................. 29 57 88 7.3 38 73 74 6.5
Overweight notobese ... ....veeneeens 34 40 103 7.6 46 59 87 6.8
Overweightandobese ................. 37 64 97 7.6 49 83 87 7.0

1Overweigh‘t—weight—height index in kilogram/(meterP), where p = 2 for men, and p = 1.5 for women.
20besity~—triceps plus subscapular skintold.
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