VI S HEALTHQTATTO G

Anthropometric
Reference Data and
Prevalence of

Overweight
United States, 1976—80

This report presents descriptive data for
selected anthropometric measurements
and provides estimates of overweight and
severe overweight by age, race, and sex.
This information is from the second
National Health and Nutrition Examination
Survey, a national probability sample
survey of the civilian, noninstitutionalized
population of the United States, that was
conducted during the period 1976-80.

Data From the National Health Survey
Series 11, No. 238

DHHS Publication No. (PHS) 87—-1688

U.S. Department of Health and Human
Services

Public Health Service

National Center for Health Statistics

Hyattsville, Md.

October 1987



National Center for Health Statistics

Manning Feinleib, M.D., Dr.P.H., Director
Robert A. Israel, Deputy Director

Jacob J. Feldman, Ph.D., Associate Director for Analysis
and Epidemiology

George A. Schnack, Associate Director for Data Processing
and Services

Stephen E. Nieberding, Associate Director for Management

Gail F. Fisher, Ph.D., Associate Director for Planning and
Extramural Programs

Monroe G. Sirken, Ph.D., Associate Director for Research
and Methodology

Peter L. Hurley, Associate Director for Vital and Health
Statistics Systems

Sandra Smith, Information Officer

Division of Health Examination Statistics

Robert S. Murphy, Director
Catherine E. Woteki, Ph.D., Deputy Director

Kurt R. Maurer, Chief, Survey Planning and Development
Branch

Suzanne G. Haynes, Ph.D., Chief, Medical Statistics
Branch

Clifford L. Johnson, Chief, Nutrition Statistics Branch

Cooperation of the U.S. Bureau of Census

Under the legislation establishing the National Health Survey, the Public
Health Service is authorized to use, insofar as possible, the services or facilities of
other Federal, State, or private agencies.

In accordance with specifications established by the National Center for Health
Statistics, the U.S. Bureau of the Census participated in the design and selection of
the sample and carried out the initial household interview stage of the data collec-
tion and certain parts of the statistical processing.




Contents

51 01 14 T2 5 ) 1 R 1
Sources of data and analytiCal ISSUES. . ..ot v vttt ittt ittt ittt ittt tiet ittt it e 3
SOUICES + v vttt ettt ettt ettt sttt e et e e e e 3
Methods Of MEASUTEMENL. o .\ttt e et ettt etteeeneseeassnnensesssssnsassssossnenesesosesnsnnns 3
BN 1T 1 oz Y BB T3-S 4
Selected fINAINES . .. v vt i it e e e e e 6
2SS (o2 (=3 s Lo =1 PP 8
List of detailed tables ... ... ov e it i i i it i i e e i e 10
Appendixes
L StatiStICAl MOLES o v vttt ettt etete ettt neneeeeesonennnnsoessesessnsanessosennsaeseessnannnssesannans 58
II. Data presentation and reliability .........ooiunuuiiiiiiiiii i i i i i e e 65
III. Demographic and SOCIOECONOMIC LEEMS. . . vttt v etvee e e enneeeeeanneeeseeansaseeesennnneeseennnneesanns 66
IV, Recording fOrm. . ...ttt ittt ittt sttt ets s annateeeaanneeesnans 67
V. Body measurement equipment and ProCedUures ... .vvuur ittt etetneunnntoeerosnsesstorennsnssssarannas 69

Symbols
- - - Data not available
Category not applicable
- Quantity zero

0.0 Quantity more than zero but less
than 0.05

z Quahtity more than zero but less
than 500 where numbers are
rounded to thousands

* Figure does not meet standards of
reliability or precision (see
Technical notes)

iii



Anthropometric Reference
Data and Prevalence of
Overweight

by Matthew F. Najjar and Michael Rowland,
Division of Health Examination Statistics

Introduction

Statistics on anthropometric measurements for the
U.S. civilian noninstitutionalized population 6 months-74
years of age are presented in tables in this report. Also
presented here are estimates of the percents and numbers
of overweight and severely overweight adults 20-74 years of
age in the U.S. population. Overweight estimates were
developed from stature and weight measurements. Statis-
tics are presented by age, sex, and race. The data in this
report were collected by the National Center for Health
Statistics (NCHS) through the second National Health and
Nutrition Examination Survey (NHANES II), conducted
during 1976-80." NHANES II included a variety of mea-
sures of nutritional status and related health information.

The National Health and Nutrition Examination Sur-
vey is an expansion of the National Health Examination
Survey. The surveys are designed to collect data by direct
standardized examination of a sample of the population.
Direct examinations, coupled with clinical tests and mea-
surements, are the only source of prevalence data regarding
previously undiagnosed and untreated diseases and are the
best source of standardized clinical, physical, and physiolog-
ical data. The three programs of the National Health
Examination Survey (1959-70)** focused on selected as-
pects of illness and health, each targeting a particular age
group of the population. Data on height and weight, other
body measurements, dental health, selected chronic condi-
tions, vision and hearing levels, and other measures of
health status were obtained in each survey.

In 1971, responsibility for monitoring the nutritional
status of the population was added to the National Health
Examination Survey, which became the National Health
and Nutrition Examination Survey. The first National
Health and Nutrition Examination Survey (NHANES I),
conducted from April 1971 through June 1974, was de-
signed to assess overall health status, with particular em-
phasis on dental health, skin problems, eye conditions, and
the nutritional status of the population 1-74 years of age.’
Adults 25-74 years of age were examined to determine the
prevalence of chronic lung disease; disabling arthritis of the
hip, knee, or lower spine; cardiovascular disease; and hear-
ing levels. In addition, information was obtained on health
care needs and general well-being, This segment of the
NHANES I program was followed by a 15-month period

(July 1974-October 1975) in which an additional national
sample of persons 25-74 years of age was given the detailed
examination to augment the size of the sample originally
included in NHANES I. This study is referred to as the
National Health and Nutrition Examination Survey, Aug-
mentation Cycle.’

The second National Health and Nutrition Examina-
tion Survey, conducted from 1976 through 1980, is the
source of data for this report. NHANES II data provide an
opportunity to assess the population’s health and nutri-
tional status cross-sectionally and to assess some aspects of
change over time." Components of nutritional status mea-
surement were included in a physician’s examination, a
medical history questionnaire, body measurements, labora-
tory assessments of blood samples, and a dietary interview.
Also included in NHANES II were tests and procedures
that provided data on diabetes, kidney disease, heart dis-
ease, hypertension, certain allergies, disc degeneration, pul-
monary function, hearing and speech problems, and
exposure to certain potentially toxic substances.

The anthropometric measurements included in this
report are useful for many health, research, and applied
purposes. These nationally representative reference distri-
butions are invaluable as population parameters both to
describe the physique of the child and adult populations at
a point in time and to evaluate time trends within the
population by comparison with earlier and later surveys.
Weight-height data are used in studies of nutritional status
or requirements. (Researchers in nutritional monitoring or
surveillance programs are referred to two publications of
the World Health Organization”® that recommend the use
of NCHS growth curves® of weight and stature as a refer-
ence for international as well as racial and ethnic compari-
sons of prepubescent children.) These data also serve as an
index for estimating overweight, a recognized risk factor for
noninsulin dependent diabetes, hypertension, and coronary
artery heart disease.!® The body measurement distributions
tabulated from NHANES data have also been found useful
in the areas of human engineering and clothing manufac-
turing.

As previously mentioned, NCHS collected body mea-
surement data during Cycles I, IT, and III of the National
Health Examination Survey** and the first National



Health and Nutrition Examination Survey. >° Data were
collected in 1960-62 for adults ages 18-79 years (Cycle I), in
1963-65 for children ages 6-11 years (Cycle II), in 1966-70
for youths ages 12-17 years (Cycle III), and in 1971-75 for
persons ages 1-74 years (NHANES I). Readers interested
in acquiring any of the NCHS reports relating to informa-
tion from these surveys should consult the Current Listing
and Topical Index to the Vital and Health Statistics Series,

1962-78"' and the NCHS catalogs of publications for
1979-83'* and 1983-84."

The anthropometric data from the Health Examination
Survey and National Health and Nutrition Examination
Survey have been coded, edited, and released on microdata
tapes. Persons interested in more detailed analysis can
purchase these tapes from the National Technical Informa-
tion Service.'*



Sources of data and
analytical issues

Sources

The second National Health and Nutrition Examina-
tion Survey, conducted from February 1976 through Feb-
ruary 1980, is the most recent in a series of national health
examination surveys conducted by NCHS. The target pop-
ulation for the survey was the civilian noninstitutionalized
population 6 months-74 years of age of the United States
(including Alaska and Hawaii). The entire NHANES II
sample consisted of 27,801 persons, 91 percent of whom
were interviewed. Of these, 20,322 were interviewed and
examined, resulting in a response rate of 73.1 percent.
More detail on the sample design and conduct of the survey
is presented in appendix I. (Other data collection and
analytic issues are presented in appendixes II-V.)

All interviews, examinations, tests, procedures, and
laboratory determinations were performed following stan-
dardized protocols. NHANES II, like previous examination
surveys, consisted of two components. Household inter-
views comprised the first component and the second con-
sisted of physical examinations and additional interviews in
examination centers.

The household interview component involved collect-
ing socioeconomic and demographic information from the
family and sample persons within the family and completing
a medical history questionnaire for sample persons. The
U.S. Bureau of the Census performed the initial household
interviews and aided in the scheduling of appointments for
examination.

The examination component was performed in mobile
examination centers specially designed for this study. The
examination, environment, and equipment were standard-
ized to minimize differences in findings among sample
locations. The full-time examination teams were specifically
trained to follow the study protocols, which provided for
standardization and evaluation of their performance. The
examination consisted of a series of standardized tests and
procedures that included the following:

® A general medical examination and screening by a phy-
sician, including additional medical history information.

® Body measurements.

® A dietary interview.

e Selected diagnostic tests, such as electrocardiograms and
x rays, speech and hearing, allergies, and pulmonary
function.

® Laboratory tests on whole blood, serum, and urine spec-
imens.

Thus, NHANES II provided the opportunity to assess
key aspects of the population’s health and nutritional status
during a 4-year period and to assess changes over time in
the U.S. population.

Methods of measurement

NHANES II was staffed by two highly trained exami-
nation teams and equipped with three mobile examination
centers, which could be moved to a central location in each
of the primary sampling units. Selected sample persons for
whom appointments could be made were brought into the
examination centers. There, examinees changed from their
street clothing into disposable paper examination uniforms
and foam rubber slippers designed to facilitate and stan-
dardize various elements of the examination.

Body measurements were made at various times of the
day and in different seasons of the year. Thus diurnal and
seasonal variations in body measurements were not stan-
dardized. One’s weight may vary between winter and sum-
mer and may fluctuate with recency of food and water
intake and other daily activities.

When possible, measurements of elbow breadth, upper
arm girth, and skinfolds were taken on the right side of the
body. Additional measurements on the left side were done
on a systematic sample of approximately 20 percent of the
examined persons. These measurements were collected for
quality control purposes and were not intended to be
representative of the U.S. population. Left-side measure-
ments were also taken if the right side could not be used
because of casts, amputations, or other reasons.

Detailed explanations of the procedures used to deter-
mine the body measurements included in this report, which
are described briefly in this section, are found in appendix
V.

Standing height

Standing height was measured with the examinee wear-
ing disposable foam rubber slippers, standing erectly with
feet together, back and heels against the upright bar of the
height scale, and head in the Frankfort Horizontal Plane.
Assistance and demonstration were provided when neces-
sary (“Look straight ahead,” “Stand up tall,” or “Stand up



real straight”). The examiner exerted gentle upward pres-
sure on the subject’s mastoid process, as recommended by
some.

The equipment consisted of a level platform to which
was attached a vertical bar with a steel tape. Attached
perpendicularly to the vertical bar was a horizontal measur-
ing bar, which was brought down snugly on the examinee’s
head. A Polaroid camera was attached to another sliding
bar in the same plane as the horizontal measuring bar. The
camera recorded the subject’s identification number next to
the pointer on the scale, thereby giving a precise reading.
The camera not only gave a permanent record, minimizing
observer and recording errors, but, by always being in the
same plane as the measuring bar, completely eliminated
parallax. (An observer reading a pointer in the space in
front of the scale could read it too high if looking up at the
scale from below or too low if reading down from above.)

Weight

Examinees were weighed on a Toledo self-balancing
scale that mechanically printed weight (exact to quarter-
pound intervals) directly onto the permanent record. Direct
printing was used to minimize observer and recording
errors. The scale was calibrated with a set of known weights
and any necessary fine adjustments were made at the
beginning of each new examination location, approximately
every month. The recorded weight was later transferred
onto a punched card. The weight of clothing worn, ranging
from 0.20 to 0.62 pound, was not deducted from weights
presented in this report. Thus, weights shown here are 0.20
to 0.62 pound above nude weight recorded to the nearest
quarter pound. The same examination clothing was used
throughout the year, thus eliminating seasonal variation.

Skinfolds

As recommended by the Committee on Nutritional
Anthropometry of the National Research Council,’® skin-
folds were measured with a Lange skinfold caliper. (See
appendix V for a description of the calibration procedure.)

The measurement of skinfold thickness is one of a
number of methods used to determine the body fatness of
individuals.'**® In a field survey, the use of skinfold mea-
surements has distinct advantages over more sophisticated
laboratory techniques. Skinfold measurements do not re-
quire elaborate, expensive, or time-consuming procedures,
and they are recommended as an integral element in body
composition research, particularly for field studies.’® The
skinfold measurement approach involves measuring a dou-
ble fold of subcutaneous tissue plus skin, which is pulled
away from the underlying muscle tissue at a predetermined
site on the body. It is the easiest approach to estimating
body fat.

An evaluation of the NHANES II measurement error
for triceps and subscapular skinfolds (two measures of
upper body fat) has shown the data to have an acceptable
level of reliability. However, reliability is less for large
skinfolds (more than 30 millimeters) than for smaller
skinfolds.?°

Breadths and circumferences

Two direct anthropometric measures of skeletal struc-
ture were taken—elbow and bitrochanteric breadth. Mid-
upper-arm circumference, a composite measure of bone,
muscle, and fat, was also included. Head and chest circum-
ferences were included for children 6 months-7 years of age
as reference data in identifying early protein-calorie defi-
ciency. See appendix V for further details regarding mea-
surement protocol.

Analytical issues

Weighting procedures

The estimates presented in this report were weighted
to be national population estimates. Weighting was accom-
plished by inflating examination findings for each examined
person by the reciprocal of selection probabilities adjusted
to account for persons who were not examined and post-
stratifying by race, sex, and age. As a result of poststratifi-
cation adjustments, the population estimates closely
approximate the independent U.S. Bureau of the Census
estimates for the civilian noninstitutionalized population of
the United States at the midpoint of the survey (March 1,
1978).

Population estimates

The age, sex, and race distributions of the U.S. civilian
noninstitutionalized population at the midpoint of the sur-
vey and the distribution of the probability sample drawn
from the survey are presented in appendix I. The preva-
lence estimates shown in the detailed tables can be applied
to the population distribution given in tables III and IV of
appendix I to obtain the corresponding population esti-
mates. For example, an estimate of 24.2 percent for men
ages 20-74 years who are overweight (table 1), when ex-
pressed as a proportion and multiplied by the number of
men ages 20-74 years (63,611,000 from table IV in appen-
dix I, gives an estimate of 15.4 million overweight men.

Reliability of estimates

Estimates of percents, means, standard deviations, and
nine selected percentiles (5th, 10th, 15th, 25th, 50th, 75th,
85th, 90th, and 95th) are presented for each measurment.
Estimates of percentiles are stable only if the sample size is
sufficiently large. The sample size was sufficiently large for
most subgroups; the few exceptions are indicated with an
asterisk. See appendix II for a discussion of data presenta-
tion and reliability.

Cross-sectional nature of data

The cross-sectional data on body measurements were
obtained from persons of different ages who represent
different birth cohorts. The age trends show the body
measurement values for successive birth cohorts of persons
who were of different ages when examined and, thus, reflect
the effect of different enviromental and hereditary influ-
ences. The limitations of cross-sectional data in contrast to
longitudinal data are recognized in considering changes
with age.



a label for each age group in the tables is the integer
referring to age at last birthday at the time of interview.
Hence, “10 years” refers to all children 10.00 through 10.99
years, with an approximate mean value of 10.50 years.

Age of examinee

The chronologic age at the time of interview was the
age criterion for inclusion in the sample. The value used as



Selected findings

Some important anthropometric findings by age and
sex for children and by age, sex, and race for adults are
summarized in this section. Comparisons in this report are
based on medians because the marked skewness of many of
the distributions shown here suggests that use of the me-
dian gives a better measure of central tendency than use of
the mean. In tables showing cumulative percent distribu-
tions of height and weight and distributions of height by
weight, magnitudes are shown for cells when the sample
size is so small that the sampling error may be several times
as great as the statistic itself. In such instances, the statistic
has no meaning except to indicate that the true quantity is
small. Such numbers, if shown, have been included to
convey an impression of the overall table.

Overweight was defined in terms of the body mass
index (BMI), which was determined by dividing weight in
kilograms by height in meters squared. Overweight was
defined as a BMI equal to or greater than that at the 85th
percentile of men and women ages 20-29 years. Severe
overweight was defined as a BMI equal to or greater than
that at the 95th percentile. Men fell into the overweight
category when their BMI equaled or exceeded 27.8; they
fell into the severely overweight category when the index
equaled or exceeded 31.1. For women, these cutoff points
were 27.3 and 32.3, respectively. The rationale for using
persons 20-29 years of age as the reference population was
that most young adults are relatively lean; the increase in
body weight that usually occurs as men and women age is
due almost entirely to fat accumulation.**?

Although the criteria used here for overweight and
severe overweight were not derived from the morbidity or
mortality experience of the surveyed population, they are
fairly consistent with other criteria that do have a basis in
morbidity or mortality data. The NHANES II criterion
values of overweight correspond approximately to 20 per-
cent above desirable weight in the 1983 Metropolitan Life
Insurance Company tables (using the midpoint of the range
for a medium-build person).*** The criterion values of

severe overweight correspond approximately to 40 percent’

above desirable weight. A National Institutes of Health
Consensus Development Panel has stated that a body
weight 20 percent or more above desirable body weight
constitutes an established health hazard.'

The following statements highlight the findings for
overweight and severe overweight in adults 20-74 years of
age (tables 1, 2, and IV):

6

e About 34 million U.S. adults (25.7 percent) are over-
weight.

® Approximately 15 million men (24.2 percent) and 19
million women (27.1 percent) are overweight.

® The prevalence of overweight is much higher for black
women than for white women (43.8 percent versus 25.1
percent). However, the prevalence is about the same for
black men and white men (25.7 percent and 24.4 percent,
respectively).

e About 13 million adults (9.4 percent) are severely over-
weight.

® Approximately 5 million men (8.0 percent) and 8 million
women (10.8 percent) are severely overweight.

® The percent of black women who are severely overweight
is almost twice that for white women (19.3 percent versus
9.8 percent). The prevalence for black men (10.2 per-
cent) is somewhat greater than that for white men (7.8
percent).

Findings for selected anthropometric measures are also
presented (tables 3-47). These findings do not constitute an
exhaustive attempt to describe the detailed tables in this
report.

® The median weights for males and females ages 18-74
years are 169.6 pounds and 137.8 pounds; respectively
(tables 4 and 5).

® Median weight is greater for white than black males
(170.6 pounds versus 166.1 pounds). However, median
weight is greater for black than white females (149.6
pounds versus 137.0 pounds).

® The median heights for men and women 18-74 years of
age are 69.1 inches and 63.7 inches, respectively (tables
13 and 14).

® Median height is similar for white and black men (69.2
inches, compared with 69.1 inches) and for white and
black women (63.7 inches, compared with 63.8 inches).

® Median sitting height, shown in tables 20 and 21, is
greater in white men than black men—92.6 centimeters
(cm) and 89.7 cm, respectively. Similarly, it is greater in
white women (86.5 cm) than black women (84.1 ¢m).

o After age 12, median triceps skinfold values for females
substantially exceed those for males (tables 29-31). The
difference ranges from 6.0 to 15.0 millimeters (mm).

® Median triceps skinfold for white men ages 18-74 years is
greater than that for black men—12.0 mm versus 10.0
mm. However, median triceps skinfold for black women



exceeds that for white women—25.5 mm versus 23.5 mm ® Median subscapular skinfold for white men 18-74 years

(tables 30 and 31). is greater than that for black men—15.5 mm versus 14.0

® Median subscapular skinfold for females exceeds that for mm. However, median skinfold for black women exceeds
males in each age group 2 through 74 years (tables that for white women—25.0 mm versus 17.0 mm (tables
32-34). 33 and 34).

e For adults 18-74 years, the difference between the sexes ® For the age range 6-74 years, the percent of persons
in median subscapular skinfold is about one-fourth the reporting that they are left handed decreases with each
difference observed in median triceps skinfold (tables succeeding age category (table 47).

29.34).



References

INational Center for Health Statistics, A. McDowell, A. Engel,
J. T. Massey, and K. Maurer: Plan and operation of the Second
National Health and Nutrition Examination Survey, 1976-80.
Vital and Health Statistics. Series 1, No. 15. DHHS Pub. No.
(PHS) 81-1317. Public Health Service. Washington. U.S.
Government Printing Office, July 1981.

?National Center for Health Statistics: Plan and initial program
of the Health Examination Survey. Vital and Health Statistics.
Series 1, No. 4. PHS Pub. No. 1000. Public Health Service.
Washington. U.S. Government Printing Office, July 1965.

National Center for Health Statistics: Plan, operation, and
response results of a program of children’s examinations. Vital
and Health Statistics. Series 1, No. 5. PHS Pub. No. 1000. Public
Health Service. Washington. U.S. Government Printing Office,
Oct. 1967.

“National Center for Health Statistics: Plan and operation of a
health examination survey of U.S. youths 12-17 years of age.
Vital and Health Statistics. Series 1, No. 8. PHS Pub. No. 1000.
Public Health Service. Washington. U.S. Government Printing
Office, Sept. 1969.

5National Center for Health Statistics: Plan and operation of the
Health and Nutrition Examination Survey, United States, 1971-
73. Vital and Health Statistics. Series 1, No. 10a and No. 10b.
DHEW Pub. No. (HSM) 73-1310. Health Services and Mental
Health Administration. Washington. U.S. Government Printing
Office, Feb. 1973.

SNational Center for Health Statistics, A. Engel, R. S. Murphy,
K. Maurer, and E. Collins: Plan and operation of the HANES I
Augmentation Survey of adults 25-74 years, United States, 1974-
75. Vital and Health Statistics. Series 1, No. 14. DHEW Pub. No.
(PHS) 78-1314. Public Health Service. Washington. U.S.
Government Printing Office, June 1978.

1. C. Waterlow, R. Buzina, W. Keller, et al.: The presentation
and use of height and weight data for comparing the nutritional
status of groups of children under the age of 10 years. Bull
WHO. 55(4):489-498, 1977.

8World Health Organization: Measuring Change in Nutritional
Status. Geneva, Switzerland. Office of Publications, World
Health Organization, 1983.

®National Center for Health Statistics, P. V. V. Hamill, T. A.
Drizd, C. L. Johnson, et al.. NCHS growth curves for children,
birth-18 years, United States. Vital and Health Statistics. Series
11, No. 165. DHEW Pub. No. (PHS) 78-1650. Public Health
Service. Washington. U.S. Government Printing Office, Nov.
1977.

1°National Institutes of Health Census Development Panel:
National Institutes of Health Consensus Development Statement

8

on Health Implications of Obesity. Vol. 5, No. 9. Bethesda, Md.,
1985. ‘

HNational Center for Health Statistics: Current Listing and
Topical Index to the Vital and Health Statistics Series, 1962-1978.
DHEW Pub. No. (PHS) 79-1301. Public Health Service.
Washington. U.S. Government Printing Office, Apr. 1979.

12National Center for Health Statistics: Catalog of Publications
of the National Center for Health Statistics, 1979-83. DHHS Pub.
No. (PHS) 84-1301. Public Health Service. Washington. U.S.
Government Printing Office, June 1984.

13National Center for Health Statistics: Catalog of Publications
of the National Center for Health Statistics, 1983-84. DHHS Pub.
No. (PHS) 85-1301. Public Health Service. Washington. U.S.
Government Printing Office, Sept. 1985.

14National Center for Health Statistics: Catalog of Public Use
Data Tapes From the National Center for Health Statistics.
DHHS Pub. No. (PHS) 81-1213. Public Health Service.
Washington. U.S. Government Printing Office, Nov. 1980.

15Committee on Nutritional Anthropometry, Food and Nutrition
Board, National Research Council: Recommendations
concerning body measurements for the characterization of
nutritional status, in J. Brozek, ed., Body Measurements and
Human Nutrition. Detroit. Wayne University Press, 1956.

16G. M. Owen and J. Brozek: Influence of age, sex, and
nutrition on body composition during childhood and
adolescence, in F. Falkner, ed., Human Development.
Philadelphia. Saunders, 1966.

I7A. Keys and F. Grande: Body weight, body composition and
calorie status, in M. G. Wohl and R. S. Goodhart, eds., Modern
Nutrition in Health and Disease. Philadelphia. Lea and Febiger,
1968.

18R. M. Malina: Quantification of fat, muscle, and bone in man.
Clin. Orthop. 65:9-38, July-Aug. 1969.

18], S. Weiner and J. A. Lourie, eds.. Human Biology, A Guide
to Field Methods. IBP Handbook No. 9. Oxford. Blackwell, 1969.

2%, H. Mueller and R. Martorell: How to Measure
Measurement Error. Paper presented at the Anthropometric
Standardization Conference. Airlie, Va., Oct. 28-29, 1985.

2INational Center for Health Statistics, S. Abraham, M. D.
Carroll, M. F. Najjar, R. Fulwood: Obese and overweight adults
in the United States. Vital and Health Statistics. Series 11, No.
230. DHHS Pub. No. (PHS) 83-1680. Public Health Service.
Washington. U.S. Government Printing Office, Feb. 1983.

#3Centers for Disease Control: Ten-State Nutrition Survey in the
United States, 1968-1970, Vol. III—Clinical, Anthropomerry,
Dental. DHEW Pub. No. (HSM) 72-8131. Atlanta. Health
Services and Mental Health Administration, 1972.



#3Metropolitan Life Insurance Company: 1983 Metropolitan
Height and Weight Tables. The Statistical Bulletin of the
Metropolitan Life Insurance Company. 64(1):2-9. New York,
1983.

#Metropolitan Life Insurance Company: Measurement of
Overweight. The Statistical Bulletin of the Metropolitan Life
Insurance Company. 65(1):20-23. New York, 1984.

25National Center for Health Statistics, M. G. Kovar and G. S.
Poe: The National Health Interview Survey design, 1973-84, and
procedures, 1975-83. Vital and Health Statistics. Series 1, No. 18.
DHHS Pub. No. (PHS) 85-1320. Public Health Service.
Washington. U.S. Government Printing Office, Aug. 1985.

28R. Goodman and L. Kish: Controlled selection—a technique
in probability sampling. J. Am. Stat. Assoc. 45(251):350-373,
1950.-

2TR." N. Forthofer: Investigations of nonresponse bias in
NHANES II. Am. J. Epidemiol. 117(4):507-515, 1983.

28D. Chapman: A Comparison and Analysis of Examined and
Unexamined Persons on Medical History Characteristics for the
First Round of the Health and Nutrition Examination Survey.
Contract No. HSM-110-73-371. Prepared for Health Services
and Mental Health Administration. Rockville, Md. Westat, Inc.,
Jan. 24, 1974."

2*Institute for Survey Research: The HANES Study Final Report.
Contract No. HSM-110-73-376. Prepared for Health Services
and Mental Health Administration. Philadelphia. Temple
University, Apr. 1975.

30National Center for Health Statistics, H. W. Miller and P.
Williams: Factors related to response in a health examination
survey, United States, 1960-62. Vital and Health Statistics. Series

2, No. 36. PHS Pub. No. 1000. Public Health Service.
Washington. U.S. Government Printing Office, Aug. 1969.

31National Center for Health Statistics, W. L. Schaible:
Memorandum to Arthur J. McDowell, Division of Health
Examination Statistics, June 21, 1974.

33National Center for Health Statistics, J. R. Landis, J. M.
Lepkowski, S. A. Eklund, and S. A. Stehouwer: A statistical
methodology for analyzing data from a complex survey, the First
National Health and Nutrition Examination Survey. Vital and
Health Statistics. Series 2, No. 92. DHHS Pub. No. (PHS)
82-1366. Public Health Service. Washington. U.S. Government
Printing Office, Sept. 1982.

33B. V. Shah: SESUDAAN: Standard Errors Program for
Computing Standardized Rates From Sample Survey Data.
RT1/5250/00-01S. Research Triangle Park, N.C. Research
Triangle Institute, Apr. 1981.

34M. G. Kendall and A. Stuart: The Advanced Theory of
Statistics, Vol. I, Distribution Theory, 2d ed. London. Charles
Griffin and Company Ltd., 1963.

35R. S. Woodruff: Simple method for approximating variance of
a complicated estimate. J. Am. Statis. Assoc. 66:411-414, June
1971.

38D, H. Freeman and D. B. Brock: The role of the covariance
matrix estimation in the analysis of complex sample survey data,
in N. K. Namboodiri, ed., Survey Sampling and Measurement,
Symposium on Survey Sampling, University of North Carolina, 2d
ed. New York. Academic Press, 1978.

37National Center for Health Statistics: Examination Staff
Procedures Manual for the Health and Nutrition Examination
Survey, 1976-1979, Part 15a. Public Health Service. Hyattsville,
Md,, Aug. 1979.



List of detailed tables

Weight and height

1.

10.

11.

12.

10

Percent of overweight persons 20-74 years of age and
number examined, by race, sex, and age: United States,

. Percent of severely overweight persons 20-74 years of

age and number examined, by race, sex, and age:
United States, 1976-80 . . .......... ... ...,

. Weight in pounds for persons 6 months-19 years of

age—number examined, mean, standard deviation, and
selected percentiles, by sex and age: United States,

. Weight in pounds for males 18-74 years of age—

number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,
1976-80. .. . ..o

. Weight in pounds for females 18-74 years of age—

number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,

. Weight in kilograms for persons 6 months-19 years of

age—number examined, mean, standard deviation, and
selected percentiles, by sex and age: United States,
1976-80. . . oot

. Weight in kilograms for males 18-74 years of age—

number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,

. Weight in kilograms for females 18-74 years of age—

number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,
1976-80. . o ot e

. Body mass index (kilograms divided by height in meters

squared) for persons 2-19 years of age—number
examined, mean, standard deviation, and selected
percentiles, by sex and age: United States, 1976-80 . ...

Body mass index (kilograms divided by height in meters
squared) for males 18-74 years of age—number
examined, mean, standard deviation, and selected
percentiles, by race and age: United States, 1976-80. . . .

Body mass index (kilograms divided by height in meters
squared) for females 18-74 years of age—number
examined, mean, standard deviation, and selected
percentiles, by race and age: United States, 1976-80. . . .

Height in inches for persons 2-19 years of age—number
examined, mean, standard deviation, and selected
percentiles, by sex and age: United States, 1976-80 . ...

12

13

14

15

16

17

18

19

20

21

22

23

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

24.

25.

Height in inches for males 18-74 years of age—number
examined, mean, standard deviation, and selected
percentiles, by race and age: United States, 1976-80. . . .

Height in inches for females 18-74 years of age—
number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,

Height in centimeters for persons 2-19 years of age—
number examined, mean, standard deviation, and
selected percentiles, by sex and age: United States,

Height in centimeters for males 18-74 years of age—
number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,

Height in centimeters for females 18-74 years of age—
number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,
1976-80. ... oo e

Recumbent length in centimeters for persons 6
months-3 years of age—number examined, mean,
standard deviation, and selected percentiles, by sex and
age: United States, 1976-80

Sitting height in centimeters for persons 2-19 years of
age—number examined, mean, standard deviation, and
selected percentiles, by sex and age: United States,
1976-80. .. ..o

Sitting height in centimeters for males 18-74 years of
age—number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,
1976-80. .. oo e

Sitting height in centimeters for females 18-74 years of
age—number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,
1976-80. ... oo

Crown-rump length in centimeters for persons 6
months-3 years of age—number examined, mean,
standard deviation, and selected percentiles, by sex and
age: United States, 1976-80

. Cumulative percent distribution of weight in pounds for

males 18-74 years of age, according to age: United
States, 1976-80 . . ... ... .. i e

Cumulative percent distribution of weight in pounds for
females 18-74 years of age, according to age: United
States, 1976-80 . ........ ... . i

Cumulative percent distribution of height in inches for
males 18-74 years of age, according to age: United
States, 1976-80 . . ........ . e

24

25

26

27

28

29

30

31

32

33

33

34



26. Cumulative percent distribution of height in inches for
females 18-74 years of age, according to age: United
States, 1976-80 . . . .. ... . e

27. Number of males 18-74 years of age by weight and
height: United States, 1976-80 ....................

28. Number of females 18-74 years of age, by weight and
height: United States, 1976-80 ... .................

Skinfolds

29. Triceps skinfold in millimeters for persons 6 months-19
years of age—number examined, mean, standard
deviation, and selected percentiles, by sex and age:
"United States, 1976-80 . . ........... ... ..

30. Triceps skinfold in millimeters for males 18-74 years of
age—number examined, mean, standard deviation, and
“selected percentiles, by race and age: United States,
1976-80. .. ..o

31. Triceps skinfold in millimeters for females 18-74 years
of age—number examined, mean, standard deviation,
“and selected percentiles, by race and age: United States,
97680, . .

32. Subscapular skinfold in millimeters for persons 6
months-19 years of age—number examined, mean,
standard deviation, and selected percentiles, by sex and
‘age: United States,1976-80. .. ....................

33. Subscapular skinfold in millimeters for males 18-74
.years of age—number examined, mean, standard
deviation, and selected percentiles, by race and age:
United States, 1976-80 . ............. ...,

34. Subscapular skinfold in millimeters for females 18-74
years of age—number examined, mean, standard
deviation, and selected percentiles, by race and age:
United States, 1976-80 . . .......... ... . ... ...

Circumferences and breadths

35. Mid-upper arm circumference in centimeters for
persons 6 months-19 years of age—number examined,
mean, standard deviation, and selected percentiles, by
sex and age: United States, 1976-80 . ...............

36. Mid-upper arm circumference in centimeters for males
*18-74 years of age—number examined, mean, standard
deviation, and selected percentiles, by race and age:
United States, 1976-80 . . . ......... ... ... i

36

38

39

40

41

42

43

45

37. Mid-upper arm circumference. in centimeters for .

females 18-74 years of age—number examined, mean,
standard deviation, and selected percentiles, by race and
age: United States, 1976-80 . .....................

38. Chest circumference (erect) in centimeters for persons
2-7 years of age—number examined, mean, standard
deviation, and selected percentiles, by sex and age:
United States, 1976-80 .. .......... ... ..oovu...

39. Chest circumference (supine) in centimeters for persons
6 months-3 years of age—number examined, mean,
standard deviation, and selected percentiles, by sex and
age: United States, 1976-80 . .....................

40. Head circumference in centimeters for persons 6
months-7 years of age—number examined, mean,
standard deviation, and selected percentiles, by sex and
age: United States, 1976-80 ........ e

41. Bitrochanteric breadth in centimeters for persons 6
months-19 years of age—number examined;, mean,
standard deviation, and selected percentiles, by sex and
age: United States, 1976-80 . .....................

42. Bitrochanteric breadth in centimeters for males 18-74
years of age—number examined, mean, standard
deviation, and selected percentiles, by race and age:
United States, 1976-80 . . .......... ... ... ...,

43. Bitrochanteric breadth in centimeters for females 18-74
years of age—number examined, mean, standard
deviation, and selected percentiles, by race and age:
United States, 1976-80 . . ......... ... ... ........

44. Elbow breadth in centimeters for persons 6 months-19
years of age—number examined, mean, standard
deviation, and selected percentiles, by sex and age:
United States, 1976-80 .. ........................

45. Elbow breadth in centimeters for males 18-74 years of
age—number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,
1976-80. ... oo

46. Elbow breadth in centimeters for females 18-74 years of
age—number examined, mean, standard deviation, and
selected percentiles, by race and age: United States,

Handedness

47. Handedness for persons 6 months-74 years of age—
number examined and percent distribution by hand
preference, according to sex and age: United States,

47

48

48

49

50

51

52

54

55

11



Table 1. Percent of overweight persons 20-74 years of age and number examined, by race, sex, and
age: United States, 19876-80
A1l races 1/ White Black
Number of Number of Number of
examined examined examined
Sex and age persons Percent persons Percent persons Percent
Both sexes
20-74 years....... e . 11,765 25.7 10,214 24.8 1,326 35.7
20-74 years, age adjusted 2/ .... RN 25.6 . 24.6 . 36.6
20-29 YEABPS. ..t iv i 2,551 14.9 2,155 14 .1 334 20.6
20-24 yEAPS . . ittt e i 1,372 11.7 1,168 11.2 168 15.3
25-34 years.............. e 2,188 20.2 1,858 19.4 279 26.3
35-44 years..........0. e e 1,581 27.9 1,371 26.4 173 40.8
45-54 years. .......... e e 1,453 31.7 1,264 30.2 162 52.1
55-64 years........... e e 2,556 32.8 2,262 31.8 264 44 .2
65-74 years. .. ...ttt 2,615 32.7 2,290 31.8 280 46.0
Male
20-74 years....... RPN e . 5,604 24.2 4,883 24 .4 607 25.7
20-74 years, age adjusted 2/ .... v 24.4 - 24 .4 N 26.3
20-28 vears......... e 1,261 15.1 1,072 15.3 160 12.1
20-24 years.........00.. e 676 12.1 581 12.7 79 5.5
25-34 years....... . e 1,067 20.4 901 20.9 139 17.5
35-44 years...... .ot anianenn 745 28.9 €53 28.2 70 40.9
45-54 yaars....... e e e €90 31.0 617 30.5 62 41.4
55-64 years............... Ce e 1,227 28.1 1,086 28.6 129 26.0
65-74 years...... .00 RN 1,199 25.2 1,045 25.8 128 26.4
Female
20-74 years..... et 6,161 27.1 5,831 25.1 718 43.8
20~74 years, age adjusted 2/ . 26.7 - 24.6 . 45 .1
20-29 years....... e e e e 1,290 14.8 1,083 12.8 174 27 .4
20-24 years...... PN 696 11.4 588 9.6 88 23.7
25-34 years. .. ...t 1,124 20.0 857 17.9 140 33.5
35-44 years....... 00044 [ . 836 27.0 718 24 .8 103 40.8
45-54 years......... ce s u st asaa s 763 32.5 647 29.8 100 - 61.2
B5-B4 Y@ABPS. .. ittt recans 1,328 37.0 1,176 34.8 135 59.4
65-74 years........c.ctciiirnnnnann 1,416 38.5 1,245 36.5 152 €0.8

1/ Includes all other races not shown as separate categories.
2/ Age adjusted by the direct method to the midpoint of the total 1976-80 survey population 20-74
years of age using 6 age groups.

NOTES:

Excludes pregnant women.

Overweight is defined as a sex-specific body mass index (kilograms divided by height in meters
squared) equal to or higher than the 85th percentile for examinees 20-29 years of age.
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Table 2. Percent of severely overweight persons 20-74 years of age and number examined, by race,

sex, and age: United States, 1976-80

A1l races 1/ White Black
Number of Number of Number of
examined examined examined
, Sex and age persons Percent persons Percent persons Percent
Both sexes
20-74 YeBPS ., .o v vttt e 11,765 8.4 10,214 8.9 1,326 15.2
20-74 years, age adjusted 2/ . e 9.3 - 8.8 . 15.5
20-28 YEAPS ., ... ittt i e e 2,551 4.8 2,185 4.7 334 7.5
20~24 YBAPS. . ...ttt 1,372 3.8 1,169 3.9 168 4.6
25-34 YeaArS. ... ittt 2,188 7.7 1,858 7.1 279. 12.2
35-44 yearS. ... it 1,581 10.6 1,371 9.3 173 22.2
45-54 years. ... ...ttt 1,453 11.8 1,264 11.5 162 17.3
55-64 YEBPS. . vt vi ittt e 2,556 11.8 2,262 11.2 264 18.5
65-74 years. ..... . viiiriiarann 2,615 11.1 2,280 10.5 280 19.3
Male
20-T4 YRAPS. ..ttt e 5,604 8.0 4,883 7.8 607 10.2
20-74 years, age adjusted 2/ - 8.0 e 7.8 A 10.4
20-29 Years. .. ... vt . 1,261 4.9 1.072 5.0 160 5.5
2024 YEAPS . . ...ttt 676 4.2 581 4.3 78 4.2
25-34 YEBPS. ., ..t 1,067 6.7 901 6.7 138 6.5
35-44 YEAPS. ... ittt 745 8.9 653 8.3 70 17.1
45-54 YOAPrS. .. ...t 690 10.7 617 10.7 62 12.0
B55=64 YRAPS. - .. ...ttt 1,227 8.2 1,086 8.7 129 12.8
65-74 years. ... ...t 1,189 8.4 1,045 8.4 128 10.4
Female

20-74 YEArS. ...ttt e 6,161 10.8 5,331 9.8 718 18.83
20-74 years, age adjusted 2/ N 10.6 e 9.6 . 19.7
20-28 yeaArS. ... ...t e 1,290 4.8 1,083 4.5 174 8.0
20-24 years...... P e 696 3.5 588 3.4 89 4.9
25-34 YEAPS. .. ... 1,121 8.8 957 7.5 140 16.9
35~44 years.......... ot 836 12.1 718 10.3 103 26.3
45-54 years. ......... it 763 12.8 647 12.2 100 21.9
E5~-64 years. ...... ..ottt 1,329 14.2 1,176 13.5 135 23.3
65-T4 yearS. ... ittt 1,416 13.3 1,245 12.2 152 26.1

1/ Includes all other races not shown as separate categories.
2/ Age adjusted by the direct method to the midpoint of the total

years of age using 6 age groups.

NOTES: Excludes pregnant women.

1876-80 survey population 20-74

Severe overweight is defined as a sex-specific body mass index (kilograms divided by height in
meters squared) equal to or higher than the 85th percentile for examinees 20-29 years of age.
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Table 3. Weight in pounds for persons & months-18 years of age--number examined, mean, standard deviation, and selected percentiles,
by sex and age: United States, 1876-BO

Percentile
Number of
examined Standard i i i i
Sex and age persons Mean deviation 5th 10th I 15th 25th ] 50th 75th | 85th I 8S0th 85th
1 1 1 1
Male
6-11 months............. [ 179 20.7 2.8 16.5 i6.8 iB.O 18.0 20.8 22.3 23.5 24.0 25.3
1 year (...t iiiit it 370 26.0 4.2 21.3 22.0 22.8 23.8 25.8 27.8 29.0 30.0 31.8
2 years........ Ceressiaaaenen 375 29.9 3.7 24.5 25.5 26.0 27.8 29.8 32.0 33.5 34.8 36.5
3 YEAPrS. . ettt it 418 34.5 4.2 28.5 28.8 30.8B 31.8 34.1 37.0 38.3 39.6 42.0
4 YeArS. . . .iiiiit i e 404 39.2 5.6 31.0 33.0 33.B 35.3 3B.8 42.0 44.0 46.0 48.0
B YeaBrS .. ittt 397 43.7 6.5 35.3 37.0 37.8 38.0 42.8 47.0 50.5 52.3 56.0
6 years. . ... ..ttt .- 133 50.6 8.B 41.0 42.3 43.8 44.8 48.6 53.1 58.3 62.5 66.4
T yearsS. . .t 148 55.3 B.5 43.5 45.8 46.8 49.0 54.8 538.3 62.3 65.3 74.8
B years......... et teee e 147 62.3 13.7 45 1 50.0 52.0 54.3 60.8 66.0 72.8 78.4 B6.3
B yBarsS. . ... .. iiiiiie e, 145 €8.7 i3.¢9 853.0 56.5 57.3 59.8 66.5 72.8 78.0 85.3 85.1
10 years....... Ceersacenanan 157 BO.3 17.0 80.0 62.3 65.3 69.4 76.8 BE6.6 96.0 102.0 117.8
11 years............ e 155 B8.7 22.3 59.1 63.5 70.0 73.8 B2.3 102.5 114.8 125.8 134.6
12 years...... e tee e .- 145 897.5 22.3 67.8 71.8 78.1 83.3 93.8 107.6 115.9 130.0 149.1
{3 years. ... it 173 110.0 27.2 78.0 81.6 B84.5 88.4 106.8 124 .1 132.0 141.6 154.4
14 years........ e e 186 125.9 24.3 0.3 9B. 1 102.4 109.8 124.3 138.7 145.9 152.0 1{70.0
15 years. .. ..ottt i 184 134.5 24.2 ic1.8 108.3 111.6 119.6 i32.6 143.3 151.7 160.5 179.4
16 years. ... ..t 178 148.0 27.3 113.4 119.8 123.6 129.4 142.1 162.5 172.2 iB1.3 201.2
17 years. ... .. ... ... i 173 147.0 25.3 111.8 117.8 120.8 128.7 145. 1 159.0 169.3 1B1.6 196.0
18 y@ars. ... ... it . 164 156.6 28.0 119.3 124.8 133. 1 136.6 i55.3 169.0 176.4 184 .2 210. 1
19 years. .. ... ittt 148 158. 1 25.6 123.3 127.8 133.6 140.9 153.2 171.7 185.9 191.4 203.2
Female

-1t months.................. 177 18.4 2.7 14.5 16.0 16.5 17.5 18.5 20.8 22.3 23.0 24.0
1 vear i 336 23.8 3.1 18.5 20.0 20.8 21.8 23.5 25.8 27.3 28.0 28.5
2 YEBAPS. . ittt me e 336 28.6 3.4 23.8 24.8 25.5 26.5 28.0 30.5 32.0 32.8 35.0
3years........c0...- ceecerees 366 32.8 4.6 25.8 27.0 28.5 29.5 32.6 35.5 37.5 38.5 40.5
4 years. . ... ... 386 37.4 5.2 30.3 31.5 32.1 33.5 36.8 40.5 42.5 44.5 46.6
SByears....c.iiiiiiiiaiiaaaa, 364 43.2 7.2 33.8 35.6 36.8 38.1 41.8 46.8 50.3 54.5 58.5
LY = - ¥ o 135 48.8 8.9 37.6 39.3 41.0 42.5 47.0 52.5 58.5 63.8 65.3
B 7 =T 1 o = 157 54.5 11.0 42.3 43.0 43.8 47.3 52.5 59.8 63.3 66.8 75.0
B yearS. . ...ttt it iianeann 123 61.4 12.5 47.3 49.3 51.3 53.8 60.8 66.5 69.1 73.3 80.5
9O yearsS........... s ecare s 148 70.4 18.4 50.6 55.1 57.0 59.5 65.5 74.1 86.8 95.5 106.9
10 vears. . ... ...t .. 136 78.6 17.7 56.8 60.5 64.0 6B.3 76.1 B7.0 97.% 101.0 108.5
11 years. ........... ceeeeanan 140 92.2 24.0 65.8 66.9 63.1 74.8 89.0 101.1 112.6 124.8 132.4
12 YearS. ...t vreenenansanaan 147 102.4 22.2 71.3 77.3 81.1 86.3 100.1 116.1 128.2 133.4 144.9
I3 years. . ......ciiiieiaannan 162 1412.3 25.9 78. 1 86.1 88.8 87.3 108.1 121.8 134.3 146.6 168.3
14 years.......cciiiiiiaaana, 178 120.8 24.5 88.8 94.5 96.3 104.6 117. 4 133.1 145.0 142.1 165.8
15 yearsS. .. ... i iir e . 145 121.5 21.5 97.1 99.5 102.6 106.3 117.6 131.6 137.2 144.5 168.9
16 years........iiiiiiiinnnn 170 12B.0 22.3 897.3 104.3 107.8 113.1 122.6 137.8 152.0 161.6 169.4
17 YearS....eiireoeteraneanas 134 131.4 25.C 98.1 107.8 111.3 115.1 128.8 139.8B i50.8 157.9 180.3
1B vears......oceeninneaaaan 170 130.0 24.5 99.B 109.3 112.0 116.6 124.5 138.0 145.5 154.7 172.1
19 years........cciieiiiannn 158 132.6 ' 24.3 107.0 109.6 114.0 118.9 126.0 1421 155.8 165. 1 172.3

NOTE: Includes clothing weight, estimated as ranging from 0.20 to o.szhpound.
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A

Table 6. Weight in kilograms for persons 6 months-19 years of age--number sxamined, mean, standard deviation, and selected

percentiles, by sex and age: United States, 1876-BO
Percentile
Number of
examined Standard ‘ i
Sex and age persons Mean deviation 5th 10th 15th 25th 1 50th 75th 85th 90th 85th
1
Male
6-{t months.................. i78 9.4 1.3 7.5 7.6 8.2 B.6 9.4 10. 1 10.7 10.9 11.4
fyear ... ... i, 370 11.8 1.9 8.6 10.0 10.3 10.8 11.7 12.6 13.1 i13.6 14.4
b Y- ¥ o - 375 13.6 1.7 1.1 11.6 11.8 12.6 i3.5 14.5 15.2 i5.8 16.5
S YeArS . it iee e 418 15.7 2.0 12.9 13.5 13.9 14.4 15.4 16.8 17.4 17.8 is. 1
4 YeAPB . t i et i ia it 404 17.8B 2.5 14.1 15.0 15.3 16.0 17.6 18.0 1i9.9 20.9 22.2
D years. . ...ttt 397 i9.8 3.0 16.0 16.8 17.1 17.7 19.4 21.3 22.9 23.7 25.4
B years. ... ... 133 23.0 4.0 i8.6 19.2 19.8 20.3 22.0 24.1 26.4 28.3 20. 1
T years.....c.cevniiinneacanns 148 25.1 3.9 19.7 20.8 21.2 22.2 24.8 26.9 28.2 29.6 33.9
B years. ... ... ... . ... 147 28.2 6.2 20.4 22.7 23.6 24.6 27.5 238.9 33.0 35.5 39.1
8 YEAPB. c. ittt 145 31.1 6.3 24.0 25.6 26.0 27.1 30.2 33.0 35.4 3B.6 43.1
10 years....... Ceeeeaesasaaan 157 36.4 7.7 27.2 28.2 29.6 31.4 34.8 39.2 43.5 46.3 53.4
ff years. . ... ... ittt 155 40.3 10.1 26.B 28.8 31.8 33.5 37.3 46.4 52.0 57.0 61.0
12 years. . ... ... . il 145 44 .2 10.1 30.7 32.5 35.4 37.8 42.5 48.B 52.6 58.9 67.5
13 years.......iiiiiaiiiiiann 173 49.9 12.3 35.4 37.0 38.3 40.1 48.4 56.3 59.8 64.2 69.9
14 years.......cciiiicinnannn- 186 57.1 11.0 41.0 44 .5 46.4 49.8 56.4 63.3 66.1 8.9 77.0
15 y@arS .. ...ttt it i84 61.0 11.0 46.2 49 .4 50.6 54.2 BO. 1 64.9 68.7 72.8 81.3
16 years. .. ... it 178 67.14 12.4 51.4 54.3 56.1 58.7 64._4 73.6 78. 1 82.2 g91{.2
17 years...... ... ... ..., 173 66.7 11.5 50.7 53.4 54.8 58.7 65.8 72.0 76.8 B2.3 8B.9
1B years........c.ciiiiaann 164 71.14 12.7 54.1 56.6 60.3 61.9 70.4 76.6 80.0 B3.5 85.3
19 years. ... ....ciiiiiann 148 71.7 11.6 55.8 57.9 80.5 63.8 69.5 77.9 B4.3 86.8 g2.1
Female

-4 months. . ................ 177 8.8 1.2 6.6 7.3 7.5 7.8 8.9 9.4 10.1 10.4 10.9
fvear (... .. 336 10.8 1.4 8.8 9.1 9.4 8.9 10.7 11.7 12.4 12.7 13.4
2 YEBIPS..ciceractancnctinnean 336 13.0 1.5 10.8 11.2 i1.6 12.0 12.7 13.8 14.5 14.9 i5.9
3 YearS. .. it it 366 14.9 2.1 11.7 12.3 12.9 13.4 14.7 16.1 17.0 17.4 i8.4
4 Yyears. ., . ...0ciiaaciananan 396 17.0 2.4 13.7 14.3 14.5 15.2 16.7 18.4 18.3 20.2 21.1
B years.......iiiiiiiiinannn 364 19.6 3.3 15.3 16.1 16.7 17.2 18.0 21.2 22.8 24.7 26.6
6 YeAPrB. .. it iiei it 135 22.14 4.0 17.0 17.8 18.6 19.3 21.3 23.8 26.6 28.9 29.6
7 YeAPrS . it 157 24.7 5.0 18.2 19.5 i8.8 21.4 23.8 27.1 28.7 30.3 34.0
B years....... teseacsesansene 123 27.8 5.7 21.4 22.3 23.3 24 .4 27.5 30.2 31.3 33.2 36.5
O YEAPS. ittt iaeirocinsnnnnn 149 31.9 8.4 22.8 25.0 25.8 27.0 29.7 33.6 39.3 43.3 48.4
f0Oyears.......coieininnnnn 136 36. 1 B.O 25.7 27.5 28.0 31.0 34.5 39.5 44.2 45.8 49.6
f1 years......cciiiiininnnnnn 140 41.8 10.9 29.8 30.3 31.3 33.9 40.3 45.8 51.0 56.6 60.0
f2years.... .., 147 46.4 10. 1 32.3 35.0 36.7 39.1 45.4 52.6 58.0 60.5 64.3
13 yeBPrS. . iiiviiiiiia i 162 50.9 11.8 35.4 39.0 40.3 44 . 1 48.0 55.2 60.9 €6.4 76.3
14 yeBrs. . ... ... i 178 54.8 11.1 40.3 42.8B 43.7 47 .4 53.1 60.3 65.7 67.6 75.2
15 vears.....cciieanrareinann 145 55.1 g9.B 44.0 45. 1 46.5 48.2 53.3 59.6 62.2 65.5 76.6
16 Years. .. ...t iiiiiananannn 170 58.1 10. 1 44 .1 47.3 48.9 51.3 55.6 62.5 68.8 73.3 76.8
17 years. . ... ittt 134 59.6 i1.4 44.5 48.9 50.5 52.2 58.4 63.4 6B.4 71.6 Bi.8
1B years.........iiieiiinannn 170 59.0 11.1 45.3 48.5 50.8 52.B 56.4 63.0 66.0 70.1 78.0
18 yearS. ... it icaiinaranan 158 60.2 1.0 48.5 49.7 51.7 53.8 57.1 64.4 70.7 74.8 78.1

NOTE: Includes clothing weight, estimated as ranging from 0.09 to 0.28 kilogram.
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Table B. Weight in kilograms for females 1B-74 years of age--number examined, mean, standard deviation, and selected percentiles, by
race and sge: United States, 1976-BO

Percentile
Number of
examined Standard i i i
Race and age persons Mean deviation 5th ] 10th t5th I 25th I 50th 75th 85th 80th 895th
1. i L

A1l races 1/
18-74 years........ccceceaasa 6,588 85.4 14.6 47.7 50.3 52.2 55.4 62.4 72.1 79.2 84.4 93.1
i18-24 years.................. 1,066 80.6 11.9 46.6 49. 1 50.6 53.2 58.0 65.0 70.4 75.3 82.9
25-34 years. ... ........cc0000n 1.170 64.2 15.0 47.4 49.6 51.4 54.3 60.9 638.6 78.4 B4. 1 93.5
35-44 years.................. B44 67.1 15.2 48.2 52.0 53.3 56.9 63.4 73.9 81.7 87.5 88.9
45-54 years. ......c.ccci0nsaee- 763 68.0 15.3 48.5 51.3 53.3 57.3 65.5 75.7 82.1 B7.6 86.0
55-64 yPAPrS. c.ccritecencccncnn 1,329 67.9 14.7 48.6 51.3 54,1 57.3 65.2 75.3 82.3 87.5 895.1
65-74 years.........c.cc0euann 1,416 66.6 13.8 47.1 50.8 53.2 57.4 64.8 73.8 79.8 84.4 81.3

White
i18-74 years........covciaa.. 5,686 64.8 14.1 47.7 50.3 52.2 55.2 62.1 71.1 77.9 83.3 g91.5
18-24 years......c.c.oiiennn.. 882 §0.4 11.6 47.3 49.5 50.8 53.3 57.9 64.8 69.7 74.3 82.4
25-34 years.........ccc0encan 1,000 63.6 14.5 47.3 49.5 51.3 54.0 60.6 6B.9 76.3 81.5 89.7
35-44 years.......ccieceeannn 726 66.1 14.5 49.3 51.8 52.9 56.3 62.4 71.9 79.7 85.8B 84.9
45-54 years........c.cc0ecen.- 647 67.3 14.4 48.6 51.3 53.4 57.0 65.0 74.8 81.1% 85.6 94.5
55-64 yearS.....cccecnaacann. 1,176 67.2 14.4 48.5 50.7 53.7 57.1 64.7 74.5 81.8 86.2 92.8
65-74 years.......cccveiennen 1,245 66.2 13.7 47.2 50.7 52.9 57.2 64.3 72.9 79.2 84.3 891.2
Black

18-74 years.................. 782 71.2 17.3 4B.8 51.6 55. 1 59.1 67.8 80.6 87.4 94.9 105. 1
18-24 years. . ... ... 000 onnnn 147 63. 1 13.9 46.2 438.0 50.6 53.8 60.4 70.0 75.8 79.1 89.3
25-34 ye&IrS. . ...ttt 145 69.3 16.7 48.3 50.8 53.1 57.8 65.3 B80D.2 B7.1 81.5 102.7
35-44 YeBINrS. .. ..cucaracnaannn 103 75.3 iB.4 50.7 55.2 57.2 63.0 70.2 85.2 85.3 103.5 143.14
45-54 YRS .. .....cnnevennnn. 100 77.7 18.8 55.1 60.3 60.8 64.5 74.3 83.6 84.5 98.2 117.5
55-64 years........c..cucn.-n 135 75.8 16.4 54_2 55.2 57.6 65.4 74.86 83.4 81.9 85.5 108.5
65-74 years. .. ... ... .. 152 72.4 13.6 52.9 56.4 60.3 64.0 70.0 B2.2 B4.4 B6.5 SB.

1/ Inclydes all other races not shown 2s separate categories.

NOTE: Includes clothing weight, estimated as ranging from 0.09 to 0.28 kilogram.



Table 9. Body mass index (kilograms divided by height in meters squared) for persons 2-13 years of age--number examined, mean,

standard deviation, and selected percentiles, by sex and age: United States, 1876-80
]
= Percentile
Number of i
examined I Standard
Sex and age persons Mean i deviation 5th i0th 15th 25th 50th 75th 85th 80th o85th
1
Male
2 years..... Pt secacaceacaccane 375 16.3 1.3 14.4 14.7 15.0 15.4 16.3 17.0 17.4 17.7 i8.4
3years........... e eeieeann 418 15.9 1.2 14.2 14.5 4.7 15.1 15.8 16.5 16.9 17.1 17.8
B VAP S . . ittt nncnnacoscans 404 15.8 1.4 14.0 14 .4 14.6 14.9 15.86 16.4 16.8 17.2 iB8. 1
S years.....ciineeiann. ceenn 397 15.6 1.5 13.7 14.0 14.3 14.7 i5.4 16.3 16.8 17.2 i8.0
6 years......... ce i e 133 16.0 2.2 14.0 14.3 14.5 14.8 15.3 16.7 17.5 18.0 21.1
T YearS. .. ittt ettt 148 16.0 1.7 13.7 14.1 14.5 14.9 5.7 16.7 17.3 18.0 19.8
Bvyvears..........ciiiiannan. 147 16.6 2.5 13.7 14.3 14.7 15.1 16.2 17.3 i8.7 19.2 20.8
B years. . ...ttt 145 16.8 2.4 13.7 14.4 14.9 15.5 16.4 17.6 iB.6 19.8 21.8
f0Ovears. ... ..., 157 1i8.0 2.9 14.8 15.2 15.6 16. 1 17.3 19.1 20.4 21.8 24 .4
{fyears.......ciivinenn... .. 155 8.7 3.6 14.8 5.4 15.6 16.2 17.5 20.7 22.5 24.3 26.4
12 years. .....cccoviiienennnana 145 18.8 3.2 15.0 15.8 16.3 16.7 iB.O i2.9 21.86 24.0 25.0
i3years.............. cheenee 173 19.6 3.7 15.9 16.4 16.7 17.2 18.9 21.0 22.2 23.6 24.8
14 years. ... ... ... . ..., v 186 20.2 3.0 16.6 7.3 17.7 8.2 i9.6 21.% 23.1 23.9 25.1
15 years..... eseseverssasanan 184 20.8B 3.1 16.8 17.7 18.3 18.0 20.5 21.9 23.0 23.9 26.6
16 vears. . . .. ... ... ... 0. 178 22.1 3.5 iB. 1 18.5 19.0 19.86 21.6 23.9 25.4 26.0 28.0
17 years...... cesesssevesannrs 173 21.7 3.2 17.8 18.0 8.7 1.6 21.3 23.3 24.6 25.9 2B.3
fByears............cu.n- 164 22.7 3.7 i8.1 i8.9 19.4 20.2 22.% 24.5 26.0 27.0 28.9
18 YRADS. .. i iv it 148 23.0 3.5 18.8B 18.3 19.8B 20.8 22.86 24.7 25.9 27.7 30.2
Female
2 years.......... ceceenne cewn 336 16.1 i.3 14. 1 14.5 14.8 15.2 16.0 16.9 17.5 i7.8 i8.5
< B2 =% -3 o - SR 366 15.86 1.3 13.6 14. 1 14_4 i4.8 15.4 i6.4 16.7 17.1 17.7
4 years...... Ceeeeraseen caaea 386 15.5 1.4 13.7 13.9 14.2 14.6 15.3 16.2 16.8 17.3 i8.0
B YBAPS. ..t 364 15.6 i.8 13.5 13.8 14.0 14 .4 15.3 16.6 17.2 18.4 i8.6
B years. ...ttt 135 15.7 i.8 13.6 13.9 14.1 14 .4 15.3 16.3 17.3 18.4 i8.3
B Y = - U 157 16.1 2.2 i3.8B 13.9 141 14.6 15.7 17.0 17.8 18.4 1i8.8°
Byears............... “essase 123 16.4 2.5 13.9 14.1 14.4 14.9 15.9 17.3 18.1 1B8.7 20.3
O years. .. ... 149 17.% 3.5 14.2 14.7 15.0 15.5 16.5 i8.1 18.6 22.7 25.2
10 years........... her i e 136 17.8 3.2 13.7 i4.5 15.1 15.7 17.0 19.3 20.9 22.86 24 .1
1 years........ f et 140 18.9 3.8 14.9 5.3 15.7 16.4 i8.1 20.4 21.86 22.5 26.2
12 years. ... .. ittt it i e 147 18.4 3.4 14 .9 i5.6 16.3 17.0 18.8 20.8 22.7 23.6 26.3
13 years....... . .. 162 20.1 4.1 15.2 i5.9 16.5 17.6 19.3 21.4 23.2 23.9 28.5
14 years.............i.iiiinnnn 178 21.1 3.8 16.4 17.0 17.8 iB.6 20.4 22.7 24.5 26.2 28.8
iS5 years........ .. . 140 20.6 3.0 17. 1 17.6 17.9 iB.5 19.9 21.7 22.6 25.4 26.6
16 vears. ...... .. cicineecan-- 168 21.8 3.6 17.7 1B.3 i8.6 18.4 21.0 23.0 25.4 26.4 29.1
17 vears........... Ceeeneanae 132 22.3 4.6 17.4 i8.4 i8.9 19.7 21.4 23.7 25.1 26.8 31.3
18 years........ fereeeeeaeaan 162 22.3 3.8 17.8 18.5 19.1 20.0 21.6 23.8 25.5 26.7 30.7
19 years...... ceeeee cesaaas 152 22.5 3.9 18.3 i8.9 19.2 i8.8 21.6 23.7 25.9 27.4 29.0

NOTE: Excludes preghant women.
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Table 10. Body mass index (kilograms divided by height in meters squared) for males 1B-74 years of age--number examined, mean,
standard deviation, and selected percentiles, by race and age: United States, 1976-80

T T
: E Percentile
Number of I |
examined | Standard i i i
Race and age persons Mean I deviation 1 5th 10th 15th 25th I 50th 75th B5th I 90th 85th
] 1 1 1
All races 1/
1B-74 years.........ccu... e 5,916 25.3 4.0 18.6 20.7 21.4 22.6 24.9 27.5 29.3 30.4 32.6
20-29 years......... sessasnses 1.2614 24.3 3.8 19.4 20.2 20.7 21.7 23.7 26.3 27.8 29.2 31.1
1B-24 yvears......ccivenea. 9B8 23.5 3.6 i8.8 19.6 20.2 21.0 23.0 25.3 27.0 28.0 30.8
25-34 years. . ... c..iiianenan.. 1,067 25.2 4.0 i9.7 20.7 21.5 22.4 24.7 27.1 2B.7 30.0 32.6
35-44 years......... et 745 26.0 3.8 20.5 21.4 22.1 23.3 25.6 28.2 29.7 30.8 33.1%
45-54 YRaArS.. ...ttt irneanann 690 26.3 4.1 20.6 21.6 22.5 23.7 25.9 28.8 30.3 31.3 33.7
55-64 years............ cecean 1,227 26.1 3.8 20.5 21.7 22.3 23.6 25.8 28.1 28.6 30.7 33.0
65-74 years...........000un.. 1,189 25.5 3.9 1.0 20.6 21.6 22.9 25.4 27.8 29.6 30.8 32.3
White
1IB-74 yeBars. ......ocueeeeenn. 5,148 25.4 2.9 19.7 20.8 21.5 22.7 25.0 27.5 29.3 30.4 32.5
20-28 years.......cceeerannn.. 1,072 24.4 3.7 19.4 20.3 20.8 21.8 23.B 26.3 27.9 29.2 31.1
18-24 years....... feenneas 846 23.6 3.6 18.8 19.6 20.2 21.0 23.1 25.5 27.1 28.1 30.8
25-34 years....... et 801 25.2 3.8 ig.8 20.8 21.6 22.5 24.8 27.2 28.7 30.0 32.4
35-44 years. .. ......c0innnnnn 653 26.1 3.7 20.7 21.7 22.3 23.6 25.7 28.1 29.6 30.5 32.7
45-54 years.......cuveee.. PR 617 26.3 4.0 20.8 21.7 22.6 23.7 25.8 28.7 30.2 31.3 33.7
55-64 years......cireecannan. 1,086 26.1 3.7 20.6 21.7 22.5 23.8 25.8 28.2 29.5 30.7 32_8
65-74 years.......c.c.... ceaaea 1,045 25.6 3.9 19.2 20.8 21.8 23.1 25.5 27.9 29.6 30.8 32.3
Black
18-74 vears.............. e 649 25.3 4.7 8.3 20.2 20.8 21.8 24.5 27.8 29.8 31.1 33.7
20-29 years.......ccceetrnan.. 160 24 .1 4.5 12.2 18.9 20.3 21.3 23.2 25.7 27.5 29.0 31.5
18-24 years..........uu... 121 23.1 3.6 18.0 1i8.8 20.2 20.86 22.5 24.% 26.2 27.5 30.8
25-84 YeAPrS. ... it icien e 139 25.1 5.1 i8.2 20.2 20.7 21.B 24.3 27.1 28.2 29.B 32.3
35-44 years. ......iiciceannn. 70 26.4 4.5 * 21.3 21.7 23.0 25.9 29.4 31.5 32.3 *
45-54 years......... seecnctena 62 27.2 4.5 * 21.6 22.2 25. 1 26.9 29.9 31.0 32.6 *
55-64 years....... ceeean chees 129 25.9 4.5 19.8 21.3 21.7 22.3 25.4 28.0 30.4 31.3 34.7
65-74 years..... seecsassenrene 128 24.9 4.6 18.5 20.14 20.6 21.8 24.2 28.2 29.9 31.5 34.1

i/ Inciudes 211 other races not shown as separate categories.



Table 11. Body mass index (kilograms divided by height in meters squared) for females 18-74 years of age--number examined, mean,

standard deviation, and selected percentiles, by race and age: United States, 1976-80
Percentile
Number of
examined Standard
Race and age persons Mean deviation 5th i0th 1Sth 25th 50th 75th 85th 90th 95th
A1l races 1/
1B-74 years..........cccve-nu- 6,475 25.0 5.8 i8.5 19.3 20.0 21.14 23.7 27.6 30.4 32.5 36.0
20-28 yearsS......cccinnecaons 1.290 23.1 4.7 7.9 18.6 19.1 20.0 22.0 24.9 27.3 29.1 32.3
18-24 years.......ccceeen. t1.010 22.6 4.2 17.9 18.5 19.1 20.0 21.6 23.8 26.1 27.6 3t.0
25-34 years......ccccccennn. 1,124 24.1 5.5 i8.3 19.0 19.5 20.3 22.6 26.1 29.0 31.5 35.4
35-44 years....... .0ttt 836 25.3 5.8 18.8 19.7 20.3 21.3 23.8 2B.0 30.9 33.5 36.7
45-54 years......ccceceeeaans 7863 26.1 5.8 19.1 20.2 20.9 22.3 24.8 28.9 31.6 33.3 37.0
55-64 yeaArS......ccccccceanan 1,329 26.5 5.6 19.3 20.6 21.3 22.5 25.3 29.5 32.1 33.7 37.9
B5-74 years......ccccceesasens 1,416 26.7 5.4 19.4 20.6 21.6 23.0 25.9 29.2 31.7 33. 36.6
White
18-74 years. ........coceveenn- 5,591 24.8 5.4 18.5 i9.3 20.0 21.0 23.4 27.2 29.9 32.0 35.5
20-29 YyeaArS. ... ctveranannan 1.083 22.9 4.5 17.9 i8.6 19.1 20.0 21.9 24.6 26.8 28.5 31.7
18-24 years............... B48B 22.4 4.0 1i8.1 ig8.6 i8.1 1i9.9 21.5 23.6 25.7 27.2 30.4
25-34 YeArB. ...t 957 23.8 5.3 ig. 1 18.9 18.4 20.2 22.4 25.7 28.5 30.8 34.5
35-44 years. .......c.cccecennn 718 24.9 5.6 i8.8 19.6 20.3 21.2 23.3 27.2 30.4 32.5 36.2
45-54 years. ........ccieeainn 647 25.8 5.5 19.0 20.1 20.9 22.2 24.6 28.4 31.1 3.2 36.7
55-64 years. .........ccccaane- 1,176 26.2 5.5 18.3 20.%5 21.3 22.4 25. 1 29.1 31.9 33.4 37.0
65-74 years........coeceennnnn 1,245 26.5 5.4 18.3 20.5 21.5 22.9 25.7 28.9 3t.5 33.3 36.7
Black

1B-74 yearSB.. ... covrenccnnnn- 7686 27.1% 6.5 1B.8 20.0 20.8 22.2 26.3 30.8 33.2 35.3 39.3
20-29 years......-.icrenaseen 174 24.8 5.8 i8.2 iB.9 19.8 20.5 23.4 28.0 31.0 31.8 37.2
1B-24 years........cceeuee 136 23.7 5.0 17.8 1B8.5 19.5 20.3 22.1 25.7 29.0 30.9 32.2
25-34 YEAMB. . ueucernnranacnnn 140 26.2 6.3 18.8 19.8 20.1% 21.5 24.8 28.7 33.6 35.4 37.8
35-44 years......-cvivrveennen 103 28.2 6.6 i8.9 20.8 21.9 24.3 26.7 32.7 35.2 37.4 41.7
45-54 years.......ccc0ciennn. 100 29.7 7.2 21.9 22.8 23.7 25.3 28.2 32.1 34.1 36.5 43.7
55-64 YOArS. ...c.cuctaenanann 135 29.3 6.4 20.1 22.1 23.1% 24.8B 28.8 31.7 35.0 39.1 42.9
65-74 years......c.ciiataccns 152 28.7 5.1 21.2 22.5 23.5 25.6 28.2 32.6 33.6 35.1 37.1

i/ Includes all other races not shown as separate categories.

NOTE: Excludes pregnant women.
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Table 32. Height in inches for persons 2-19 years of age--number examined, mean, standard deviation, and selected percentiles, by
sex and age: United States, 1976-80

Percentile

T
|
Number of = )
examined i Standard i }
Sex and age persons Mean | deviation 5th 1 10th 15th I 25th 50th 75th 85th 80th 85th
[} 1 1
Male
2 YeBPS. ..ttt .- 375 35.9 1.7 33.3 33.8 34.1 34.7 35.9 37.1 37.7 38.1 3B.5
3 YEBPS . .ttt . 418 39.1 i.8 36.2 37.14 37.3 3B.0 38.9 40.2 40.9 41.3 42.1
4 yearS. ....ciiiinieranaeanan 404 41.7 2.0 38.5 39.14 33.6 40.3 41.9 43.0 43.7 44.3 45.2
5 YyearS. ...t eteirvrcnaaaean .o 397 44 .3 2.1 40.9 41.7 42.2 43.1 44.3 45.5 46.5 47 .1 47 .7
[ V7= - ¥ o 133 47.0 2.0 43.B 44 .3 45,1 45.6 47.2 48.3 491 439.4 43.9
T YeAPrS. . it 148 49.2 2.3 45 .4 46.3 46.9 48.0 49.6 50.4 51.2 51.8 52.6
B YEABPS. ...ttt 147 51.2 2.7 46.7 48.0 48.7 438.3 51.4 52.8 53.7 54.4 56.0
B yearsS. ....cciciici it 145 53.4 2.3 49.6 50.5 50.9 51.7 53.6 54.9 55.86 56.3 56.9
JO vears. .. ...t 157 55.8 2.9 51.3 52.3 52.B 53.9 55.7 57.6 58.9 59.3 60.3
ffyears. ..., 155 57.5 3.1 52.4 53.5 54.3 55.5 57.3 59.86 60.6 61.1 63.0
12 years._ . . ... .iiiieieeenann PR 145 60. 1 3.1 54.6 56.2 57.0 58.1 59.8 62.2 63.1 63.7 64.7
13 years......cccececcancannn 173 62.6 3.3 56.8 58.1 58.9 60.1 62.8 65.0 66.5 66.7 67.6
14 years........ feeearaeaeen 186 66.0 3.3 €0.6 61.7 62.6 64.0 66.0 68.1 69.5 70.4 71.1
15 years.......ccccmemiaian 1e4 867.2 2.7 63.0 63.7 64.1 65.2 67.3 69.1 69.9 70. 1 71.6
16 years. ... .. i 178 €B.4 2.5 64.1 64.8 66.0 €66.9 68.4 70.1 71.0 71.9 73.2
17 years. . ..o e 173 €8.9 2.8 64.6 65.9 66.3 67.1 8.2 70.7 72.0 72.6 73.7
1B years.......covivevcenacann. 164 69.6 2.6 65.6 66.5 87.0 67.9 69.6 71.2 72.4 72.9 74.7
18 years. ... .. e 148 69.5 2.6 64.7 66.2 66.7 67.5 69.6 71.3 72.2 72.8 73.6
Female

2 YeaArS . ittt 336 35.3 1.6 32.7 33.2 33.7 34.1 35.4 36.3 36.9 37.3 38.3
3 YEANS . svecranncneanan e 366 38.4 1.9 35.3 35.8 36.5 37.2 38.4 39.7 40.3 40.7 441
4 YBAPrS. ...t ‘e 396 41.2 2.0 37.8 38.7 39.1 39.9 44.1 42.6 - 43.2 43.6 44.3
5 YyEAPrS. .. it 0 ee e 364 43.9 2.1 40.6 41.3 41.9 42.6 43.9 45 .4 45.8 46.8 47 .4
B YEAPS. ... ittt it is e 135 46.6 2.4 43.3 43.8 43.8 44.8 46.6 48,1 49.0 49.8 50.7
7 VBBPS. ... ciineenarrnanncnan 157 48.7 2.6 44.6 45.9 46.2 47.1 48.9 50.4 51.2 52.0 53.1
8 years....... Cieesessanans 123 51.3 2.3 47.6 48.6 48.9 49.5 51.4 52.4 53.3 54.2 55.83
B YeArS. ...ttt 149 52.9 3.0 48 .8 49.8 50.2 50.7 53. 1 54.7 55.4 56.2 57.9
10 years...... cer e reeeeanan 136 55.9 2.5 51.8 52.6 53.2 54.2 55.7 57.6 - 58.3 58.2 60.6
f{years......cont 140 58.2 3.1 53.0 54.9 55.4 56.0 58.2 59.9 60.9 61.7 64.1
12 years......... Cere e . 147 60.8 2.8 56.6 57.4 57.8 58.7 61.0 62.4 63.7 64.8 65:.3
13 years......cocineiinann.n 162 62.5 2.6 58.7 59.2 60. 1 61.1 62.6 64.2 64.8 65.7 67.0
14 years...... fheeeer e 178 63.3 2.5 59.5 60. 1 §0.8 61.7 63.3 65.0 " 865.7 66.2 67.9
15 years...coicvniiiiiiina 145 64.3 2.5 60.2 61.1 61.9 62.6 64.2 65.8B 867.1 68.0 68.3
16 years.......c.oviieiiiiann. . 170 64.1 2.4 59.8 60.8 61.9 62.6 64.3 65.6 66.7 67.4 68.2
17 vears. ... . 134 64.4 2.3 60.6 61.7 62.4 63.1 64.2 65.6 66.7 67.2 67.8
18 years...... feeesemeeeaane 170 64.0 2.7 59.3 80.7 61.3 62.2 64.1 65.5 66.6 67.5 6B.5
18 YeAPS. ...ttt i 158 64.4 2.2 60.6 61.7 62.1 62.9 64.5 65.9 66.7 67.1 67.8

NOTE: Height without shoes.



N Table 13. Height 1n inches for males 1B-74 years of age--number examined, mean, standard deviation, and selected percentiles, by
race and age: United States, 1876-BO

Percentile
Number of
examined Standard

Race and age persons Mean deviation 5th 10th 15th 25th 50th 75th 85th 80th 95th

A1l races 4/
iB-74 yeArS.....ceceernnncnn- 5,916 69.1 2.8 64.5 65.5 €6.2 67.3 69.1 71.0 72.0 72.6 73.6
1B-24 yearS. . ccveeenececennn- 988 69.7 2.8 65.3 66.3 66.8 67.8 £9.7 71.5 72.4 73.2 74.6
25-34 YEArS...cictenerrniaannn : 1,067 69.6 2.7 65.1 66.1 67.0 67.8 63.6 71.4 72.2 73.0 73.8
35-44 years.........ccc0n0000 745 €9.4 2.9 64.6 65.5 66.5 67.8 69.5 71.3 72.2 73.0 74.0
45-54 YEAPS..covver-arananons 690 638.0 2.6 64.7 65.8 66.3 67.2 63.0 70.8 71.9 72.5 73.1
55-64 years........ccaaan 1,227 68.4 2.7 63.8B 65. 1 65.6 66.6 6B.4 70.3 71.1% 71.7 72.7
65-74 years.......c.cveeaenae 1,199 67.4 2.8 62.7 63.9 64.6 65.5 67.5 69.4 70.3 71.0 72.1

white
1B-74 yEarS. . ..coavvensnnnnve 5,148 69.2 2.B 64.6 65.6 66.4 67.4 69.2 71.1 72.1 72.7 73.7
18-24 years........c.cccuaans 846 69.8 2.8 65.5 66.4 67.0 67.9 69.7 71.6 72.5 73.4 74.7
25-34 YRAPS. ...t rancraanon- 801 69.7 2.6 65.3 66.2 67.1 67.9 69.7 71.4 72.4 73.0 73.8
35-44 years..... e eseenesenn 653 69.6 2.9 64.7 65.6 66.8 68.0 69.6 71.5 72.3 73.1 74.0
45-54 yeArS...ccvccvectannans 617 69.1 2.6 64.8 65.9 66.5 67.4 69.0 70.8 71.9 72.5 73.1
55-64 yRAPrS . .. ...t ciarancnnn 1,086 68.4 2.7 64.2 65.2 65.7 66.7 68.4 70.3 71.1 71.7 72.6
65-74 years....ccceevcenacnnn- 1,045 67.6 2.7 62.8 64.1 64.8 65.7 67.6 69.5 70.4 71.1 72.1
Black

iB-74 years......... ... 649 69.1 2.7 64.6 65.6 66.2 67.4 69.1 71.0 72.0 72.8 73.4
1B-24 years........ccc-c0ea-e 121 €9.6 2.7 65. 1 66.0 67.0 67.9 70.1 71.3 72.4 72.8 73.3
25-34 years......cccacevennens 139 69.6 2.7 65. 1 66.3 66.7 67.9 69.7 71.5 72.1 72.7 73.7
35-44 years...........ccuenu-- 70 69.5 2.5 * 66.0 67.2 68.1 69.0 70.8 71.6 72.8 *
A5-54 YEArS. .. cciiaiaiaannn 62 68.6 2.6 * 66.0 66.1 66.5 68. 1 70.2 72.1 72.8 *
55-64 YeArS....cictecvnennnn 129 68.6 2.7 B4.1 65.1 65.6 66.4 68.7 70.4 71.1 72.0 73.5
65-74 years..........c-000-0- 128 67.4 2.6 63.5 64.0 64.5 £65.3 67.6 68.0 70.0 71.1 71.7

i1/ Includes all other races not shown as separate categories.

NOTE: Height without shoes.
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Table 14. Height in inches for females 18-74 years of age--number examined, mean, standard deviation, and selected percentiles, by

race and age: United States, 1976-80
Percentile
Number of \
examined Standard i
Race and age persons Mean deviation 5th 10th I 15th 25th 50th 75th B5th 20th 95th
1

A1l races 1/
18-74 yeAPS. .cciviirannannn. 6,588 63.7 2.6 59.4 60.5 61.1 62.0 63.7 65.5 66.4 67.0 68.0
1B-24 yelrs.....ociceieeannes 1,066 64.3 2.6 60.2 61.1 61.7 62.6 64.5 66.0 87.0 67.5 68.5%
25-34 years...........cceun.. 1,470 64.2 2.5 60.3 B61.1 61.7 62.5 64.2 66.0 66.8 67.5 68.4
35-44 years. . ... i rianan 844 64.1 2.5 €0.1 61.2 61.7 62.4 £4.0 65.7 66.6 67.3 68.3
45-54 years..... Mersseenannen 763 63.5 2.5 59.2 60.2 60.8 61.7 63.5 €65.2 66.0 66.7 67.6
55-64 years...........cc00nn.n 1,329 63.0 2.5 58.7 59.8 60.5 61.4 63.1 64.7 65.6 66.1 67.1
65-74 years.........ccein.- 1,416 62.2 2.5 58.2 59.1 59.7 60.7 62.4 63.9 64.7 65.4 66.1

White
18-74 VeSS . it tececanecnsvane 5,686 63.8B 2.6 538.6 60.6 61.2 62.0 63.7 65.5 66.4 67.1 68.0
i18-24 years.................. B92 64.4 2.5 60.3 61.3 61.9 62.8 64.5 66.0 67.0 67.6 68.5
25-34 years......ccctccecnnnn 1,000 64.3 2.5 €0.4 61.2 61.7 62.6 64.3 €66.1 67.0 67.5 68.4
35-44 years.....c.cocncacannan 726 64.1 2.5 60.1 61.3 61.7 62.3 64.0 85.8 66.7 67.4 68.4
45-54 years..........ci 0. 647 63.6 2.4 58.6 60.5 61.1 61.8 63.5 65.2 66.0 66.7 67.6
55-64 YO&AIrS. .. vnvnancannan 1,176 63.0 2.5 58.89 59.8 €0.6 €61.4 €3.1 64.7 65.6 66.0 67.0
65-74 years.........c..c00... 1,245 62.3 2.5 58.2 59.1 59.7 60.7 62.4 £3.9 64.7 65.4 66.0
Black

$18-74 years............c...n 782 63.8 2.6 59.3 60.7 61.1 62.0 63.8 65.6 66.5 67.1 6B.1
1B-24 years.........ciuvennan 147 64.3 2.7 60.2 61.1 61.6 62.4 64.2 66.2 67.0 67.3 €8.8
25-34 years. .. ... . icenannn 145 63.9 2.5 538.6 61.0 61.5 62.3 64.0 65.5 66.4 67.1 68.5
35-44 years.......... ... 103 64.3 2.2 61.1 61.7 61.9 62.8 64.0 65.8 66.5 67.0 67.6
45-54 yeArS. .. ....ccivienanan 100 63.7 2.7 59.2 60.0 60.7 61.1 63.8 65.9 66.6 67.0 67.7
55-64 years........ccoeen-an 435 63.4 2.9 58.86 58.7 60.4 61.3 63.7 65.5 66.6 67.2 68.7
65-74 years. .. ............... 152 62.5 2.4 5B.3 59.2 60. 1 61.3 62.6 64.1 64.9 65.5 66.7

i/ Includes 211 other races not shown as separate categories.

NOTE: Height without shoes.



Jable 15. Height in centimeters for persons 2-19 years of age--number examined, mean, standard deviation, and selected percentiles,

by sex and age: United States, 1876-BO
Percentile
Number of

examined Standard i
Sex and age persons Mean deviation 5th 10th iS5th 25th 50th i 75th 85th 20th 85th

1

Male
2 YOAPS. ..ttt 375 81.2 4.3 B84.5 B5.8 86.5 B8.2 91.3 94.2 95.8 96.6 97.6
3 years....... Ceeeee ceeeeaeas 418 98.2 4.5 82.0 94.3 84.9 96.5 98.8 102.0 103.9 105.0 107.0
4 YeAPS. ...ttt naaaanaaaan 404 106.0 5.2 97.8 89.5 100.5 102.5 106.4 109.2 111.0 112.4 115.0
S yearS . . ...ttt ei e 397 112.6 5.4 104.0 105.8 107.2 109.4 112.6 115.6 118.1 118.86 121.2
6 years...... et ce e 133 119.5 5.1 111.2 112.86 114.5 115.9 120.1 122.6 124.7 125.5 126.8
T years. ... ...c.iiiiiinnnanns 148 125.1 5.9 115.4 117.6 118.1 121.8 125.9 128. 1 130.2 131.5 133.6
Byears.............. [ 147 129.9 7.0 118.6 122.0 123.5 125.3 130.6 134. 1 136.5 i3B.0 142.0
O YEBPrS. ..ttt 145 135.5 5.8 125.9 i28.4 129.4 i31.2 136. 1 139.6 141.2 143.1 144 .7
10 years.......... eeaaea cenn 157 141.6 7.3 130.3 132.8 134.0 $37.0 141.5 146.4 149.6 150.6 153.0
11 years. .. cciiii i, 155 146.0 7.8 133. 1 135.9 i38.0 141.1 145.6 151.2 153.9 155.2 160.2
12 years............. e .. 148 152.6 7.9 139.0 142.86 144.9 147.5 152.0 158.0 160.5 162.0 164.4
13 years. .. ... ittt 173 158.8 8.3 144 .4 147.6 149.7 152.6 158.7 165.0 168.7 169.5 171.6
14 years......iiueiininiiannn 186 167.5 B.3 153.9 156.5 159. 1 162.5 167.5 173. 1 176.5 i78.7 1B0.6
15 yeatrs....... ceccseresceces 184 170.8 6.7 160. 1 162.0 162.6 165.7 171.1 175.5 177.%5 178.2 181.8
16 years. . ... ... ... .. ... 178 173.8 6.4 163.0 164.7 167.4 169.8B 173.7 i178. t 180.3 182.6 186. 1
17 years.. ..o etaueeninnnnan 173 175.1 7.1 164.1 167.3 168.4 170.6 174.9 179.7 182.8 184.3 187.5
18 years....... Cheesaeeeraane 164 176.9 6.7 1686.5 168.8 1698.9 172.3 176.9 180.9 i83.8 185.1 i89.6
19 years.......... C e 148 176.5 6.7 164.5 168.2 169.4 171.8 176.9 i181.1 183.5 i84.8 187.2
Female

2 YearS. ...t i it 336 89.7 4.2 83.1 B4.4 B5.5 B6.7 89.8 82.2 93.6 94.9 97.2
3 YeArS. .. ettt 366 897.5% 4.8 B9.6 91.1 92.5 94.5 97.6 100.8 102.5 103.4 104.5
4 years............ cesesmanas 396 104.6 5.0 96. 1 98.2 89.5 i01.5 104.5 108.2 109.8 110.7 112.4
S yearsS. ...ttt e i 364 111.6 5.3 103.0 105.1 106.4 108. 1 111.86 115.2 146.5 11B.B 120.3
6 years....... et e te e 135 11B.4 6.1 1038.9 141. 1 111.5 113.3 11B.5 122.2 124.5 126.5 128.7
A = U o 157 123.7 6.7 113.3 116.6 117.4 119.6 124.1 128.1 130.1 132.2 134.7
Byears..........o... e 123 130.2 5.7 120.8B 123.4 124 .4 125.8 130.86 133.2 135.4 137.5 140.5
9 years........ Ceeesesa e 149 134.4 7.6 124.0 126.4 127.6 128.0 134.8 138.0 140.7 142.6 147.1
10 years...... tesessans cee e 136 141.9 6.5 131.6 133.6 135.1 137.6 141.6 146.3 148.1 150.4 153.8
11 years,..... Ceseecaaaees e 140 147.9 7.8 134.7 139.3 140.6 142.2 147.9 152.2 154.7 156.8 162.7
12 years. .. ... i i 147 154 _4 7.2 143.9 145.7 146.7 149.2 154.8 158.6 161.9 164.7 165.9
13 years.....c.0u.. e eaeeen 162 158.9 6.6 148.0 150.3 152.7 155.3 i59.0 163.0 164.5 166.9 170.3
14 years. ... ..ottt 178 160.8 6.4 151.0 152.7 154.5 156.7 160.9 165. 1 166.8 168.2 172.3
iSyears.......... ... ..., e 145 163.2 6.2 153.0 155.2 i57.1 159.1 163. 1 167.1 170.2 172.4 $73.5
16 years......ccoeviiiiianaan. 170 162.9 6.1 152.0 154.5 157.2 159.1 163.2 166.4 169.4 171.4 173.3
17 years......... Ceerecanaas 134 163.5 5.7 i53.8B 156.8 i58.5 160.4 163.1 166.7 169.7 170.7 172.2
1B years....... cereesmaans . 170 162.4 6.8 150.7 154.2 155.6 158.0 162.7 166.2 169.1 171.5 174.0
19 years............. creeeane 158 163.5 5.6 153.8 156.8 157.7 159.7 163.7 167.2 169.5 170.4 172.1

NOTE: Height without shoes.
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Table 16. Height in centimeters for males 18-74 years of age--number examined, mean, standard deviation, and selected percentites,

by race and age: United States, 13876-80

: -

{ Percentile

Number of i .
examined Standard { i
Race ard age persons Mean deviation | 5th 10th i5th 1 25th 50th 75th 85th 90th 95th
1 ) 4
A1l races i/
18-74 B2 = - | - 2 5,916 175.5 7.2 163.9 166.4 168.2 171.14 175.7 180.4 i1B2.9 184.5 187.0
1B-24 years. ................. 988 177.0 7.1 165.8 168.3 169.8B 172.2 177.0 i81.6 i83.8 186.0 189.6
25-34 years.........ccciciennn 1,067 176.7 6.7 165.5 167.9 170.0 172.2 176.8 i81.2 183.6 i85.3 187 .4
85-44 years......c.vi0eeannnn. 745 176.3 7.3 i64.1 166.4 i68.8 172.2 176.5 i81.2 183.6 i85.2 188.0
45-54 B2 - - 1 o 690 175.2 6.6 164.5 167.2 168.3 170.7 175.1 179.8 182.5 184.3 185.7
55-64 vears.........cc.0uu.n. 1,227 173.7 6.8 162.1 165.4 166.8 169.2 173.7 178.5 180.6 182.2 iB4.6
65-74 years........cciunn.n. 1,199 171.3 7.1 159.3 162.3 164.1 166.3 171.5 176. 1 178.6 180.4 183. 1
White
18-74 years.............c00... 5, 148 175.7 7.1 164.2 166.7 168.6 171.2 175.9 180.5 183.0 i84.6 187.2
18-24 years......ccciainuan.. B4%6 177.2 7.0 166.3 168.6 170.1 172.4 177.1 181.9 184 .1 186.4 188.7
25-34 years.......c..uemuenn. 901 177.0 6.6 165.8 16B.2 170.6 472.5 177.0 181.4 183.8 185.4 187.7
35-44 years.................. 653 176.7 7.3 164.5 166.7 169.6 172.6 176.8 181.7 183.7 i85.8 188.0
45-54 yeaArS. . ... certctacnnn. 617 175.4 6.8 164.6 167.8 168.9 171.2 175.3 179.8 182.5 184.3 185.7
55-64 years.................. 1,086 173.8 6.8 163.1 165.6 167.2 169.5 173.6 178.5 180.7 182.2 184.5
65-74 years............... . 1,045 171.6 6.9 159.6 162.8 164.6 166.9 171.6 176.4 178.7 180.5 183.3
Black

18-74 years. .. .........ccu... 649 175.5 7.0 164.3 166.5 168.1 171.14 175.7 1B0.3 183.0 184.5 iB6.5
18-24 years.......c.uiuun... 121 176.7 7.0 1865. 1 167.6 169.9 172.5 177.9 181.0 183.8 iB5.0 186.4
25-34 years.......c.ueinnn.. 139 176.7 6.9 165.5 16B.5 169.6 172.4 177.1 i81.8 183.2 iB4.7 187.1
35-44 years.....cceeeaaan. 70 176.5 6.4 * 167.6 170.7 172.8 175.2 179.9 i81.9 185.1 *
45-54 years.......ceceeeeeann 62 174.2 6.7 * 167.6 167.7 169. 1 172.8 i78.4 183.2 184.5 *
55-64 years...........ccuu... 129 174.2 6.9 162.7 165.3 166.8 168.6 174.6 178.8B 180.7 i82.8 186.8B
65-74 years. . .......... ... 128 i71.2 6.5 i61.2 162.6 163.8 165.9 171.6 175.3 177.7 180.8 182.2

1/ Includes all other races not shown as separate categories.

NOTE: Height without shoes.



Table 17. Height in centimeters for females i8-74 years of age--number examined, mean, standard deviation, and selected percentiles,
by race and age: United States, 1976-80

I ¥
{ i Percentile
Number of 1 i
examined I Standard ] i
Race and age persons Mean i deviation i 5th 10th 1S5th 25th S0th 75th 85th 90th 1 85th
1 ] 1
A1l races 1/
i8-74 years........ cecencrree 6,588 i6t.8 6.6 150.9 153.6 155.2 157.4 161.7 166.3 168.6 170.3 172.6
1B-24 years.........c.ccuuenun.. 1.066 163.4 6.6 152.9 155.2 156.7 158.0 163.7 167.6 170.0 171.6 174.0
25-34 YyeArS. .. ... .iiiitaaennn 1,170 163. 1 6.3 153.2 155.2 156.6 15B.7 163.1 167.6 169.9 171.3 173.7
35-44 years.......... ... ..... B44 162.8 6.3 152.6 155.5 156.7 158.5 162.5 167.0 169.3 171.0 173.5
45-54 years........cccceiennnn 763 161.3 6.4 150.5 152.9 154.5 156.8 161.3 165.6 167.7 169.4 i71.8
55-64 years.........veenuen-- 1,329 160. 1 6.4 149.2 151.8 153.7 155.9 160.3 i64.5 166.7 168.0 170.3
65-74 years. . ........0n0nnnnn 1,416 158.1 6.2 147.9 150.0 151.7 154 _1 158.4 162.2 164.5 166.0 167.7
White
i18-74 years...........0iuu... 5,686 161.9 6.5 154.3 153.8 155.4 157.6 161.9 165.4 168.7 170.3 172.7
i8-24 years......... Ceeeesaan 892 163.7 6.4 183. 1 155.7 157.1 159.4 163.9 167.7 170.1 171.8 174.0
25-34 years............iee0nn 1,000 163.3 6.2 153.5 155.4 156.8 158.9 163.3 167.8 170.1 1741.5 173.7
35-44 yearsS......cuiittnnnnnnn 726 162.9 6.3 152.6 155.6 156.7 158.4 162.6 167.0 1638.4 171.2 173.6
55-54 YeANrS .ttt eererrrcnnanns 647 161.5 6.2 151.5 153.6 155.2 157.2 161.3 165.7 167.6 169.4 171.7
55-64 years,................. 1.176 160. 1 6.3 149.6 i51.9 153.9 156. 1 160.3 164 .4 166.5 167.7 170. 1
65-74 years.....ccvetneunnnnn. 1,245 158. 1 6.2 147.8 150.1 151.7 154. 1 158.5 162.2 164.5 166.0 167.7
Black

iB-74 vears........cc0evuen.. 782 162.1 6.7 150.6 154.2 155.2 157.6 162.2 166.6 168.9 170.4 173.0
1B-24 years.................. 147 163.2 6.9 i52.8 155. 1 i56.4 158.6 163.0 i68. 1 170.2 171.1 174.8
25-34 yearsS. ... ...iiiiinrnn.. 145 162.3 6.3 151.3 154.8 156.3 158.1 162.5 166.2 168.6 170.4 174 .1
35-44 years......c.cueiunnnn. 103 163.3 5.9 185.2 156.9 157.3 159.7 162.5 167.0 168.7 170.1 171.7
45-54 yearS. .. ..ieiirtrnnann- 100 161.7 6.9 150.4 152.6 154 .4 155.2 i62.1 167.5 169.3 170.5 171.9
55-64 years. .. ... .........u.n 135 161.0 7.4 148.7 149.2 153.4 155.8 161.8 166.5 169.1 171.0 174.5
65-74 years..... e i52 1{58.8 6.2 148.2 150.4 152.6 155.6 158.1 163.0 164.7 166.4 169.4

i/ Includes all other races not shown as separate categories.

NOTE: Height without shoes.
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Table 18. Recumbent length in centimeters for persons 6 months-3 years of age--number examined, mean. standard deviation, and
selected percentiles, by sex and age: United States, 1976-BO

Percentile
Number of ,
examined Standard i i
Sex and age persons Mean deviation Sth I iOth 15th 25th 50th 75th 85th i 90th 95th
1 1
Male
-1t months.................. 176 72.9 3.B €6.8B 68.4 69.5 70.5 73.3 75.5 76.1 77.14 78.8
i year.. ...ttt 366 82.4 5.0 75.7 76.7 77.8 78.3 82.1 B5.5 87.2 BB. 1 B8.9
2 yearS. ... ...ttt 373 91.6 4.3 84.3 86.5 B87.4 B88.7 g1.5 24.6 96.0 896.9 98.4
3 YBAPS. ...ttt iiiicaeeaaa 397 99.5 4.4 92.9 94.6 95.5 896.6 99.2 102.4 103.9 105.4 106.7
Female
6-11T MONtNS. . .caiivenecacaanns 176 71.2 4.5 64.5 B66.2 66.8 68.4 71.3 74.2 75.5 76.5 77.5
1 year. ...ttt 333 BO.3 4.5 73.1 74.7 76.0 77.0 B8O. 1 83.2 85.3 86.5 B7.8
2 YBAPS. ...ttt 333 80.2 4.2 83.B B4.8 85.8B 87.4 80.3 92.8 94 .1 95.4 97.86
3 years. . ...ttt 357 97.7 4.9 89.9 g91.8 83.0 84.8 98.0 101. 1 102.9 104.1 105.1
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Table 20. Sitting height in centimeters for males 18-74 years of age--number examined, mean, standard deviation, and selected
percentiles, by race and age: United States, 1976-BO -

. Percentile
Number of
examined Standard

Race and age persons Mean deviation 5th 10th i5th 25th 50th 75th 85th 80th 85th

All races 1/
18-74 years....... conesccncsee 5,816 892.2 3.8 B5.8 B7.3 88.3 89.8 82.3 4.7 96.0 897.0 88.3
1B-24 years.........ccciueunn. 988 92.8 3.7 87.0 B8B.3 88.0 80.3 92.7 85.1 86.7 97.6 88.9
25-34 years......c.cceeeaenn - 1,067 93.1 3.5 B7.6 8B.6 B9.B 80.7 93.1 95.4 96.6 a7.7 938.0
35-44 years..... Cheec e e 745 92.8B 3.7 B6.5 87.9 BO. 1 80.3 82.8 85.3 86.5 87.1 8.6
45-54 years.......... e eeean 690 92.0 3.4 B6.3 87.6 88.5 80.0 92.2 94.3 95.5 96.5 87.5
55-64 years................. . 1,227 91.0 3.6 B5.1 86.5 B7.1 8B.5 81.1 893.5 94.8 85.7 96.7
65-74 years..........cccuauunn 1,189 89 .4 3.8 83.2 84.5 85.6 86.8 B9.6 92.14 93.6 94.2 95.5

wWhite
18-74 years........... cee e 5,148 92.5 3.7 86.5 87.9 BB.8 90. 1 92.86 95.0 896.3 97.2 88.5
18-24 years.......... feeeeeen B46 93.3 3.5 87.6 B8.9 89.8 90.9 93.1 95.5 97. % 87.8 899.2
25-34 yearsS.....cieeecccccan. 801 93.5 3.4 BB.2 89.3 90.0 91.3 83.5 85.86 97.1 SB.O 899.4
35-44 years........ ceter e 653 93.2 3.6 86.9 88.86 88.5 80.8 83.2 95.6 96.6 87.4 98.8
45-54 years.......c.ccceannn.. 617 92.3 3.3 B6.6 8B.1 89.0 90.4 82.5 94.5 895.7 96.7 Q7.8
55-64 vears.........cc00.o... 1,086 91.2 3.6 B5.4 86.7 87.4 B8.B 91.4 93.6 94.9 95.9 87.14
€5-74 years.........cca.. 1,045 B9.B 3.7 B3.6 85.1 B6.1 B7.4 B9.9 92.3 93.7 84.5 85.6
Black

1B~74 years.........cconuo... 649 89.6 3.6 83.6 B5.0 B6.1 87.1 89.7 92.0 83.7 94 4 85.5
1&-24 YeAPS . . i iiiiciaeaa 121 89.7 3.4 84.3 B5.2 86.3 B7.3 90. 1 91.9 93.5 94.1 294.8
25-34 years........ Cenes e 138 80.5 3.4 85.0 85.98 B7.0 88.1 80.3 93.1 Q4.3 84.6 86.2
35-44 years............... e 70 890.2 3.9 * B5.6 86.6 87.6 80.2 93.0 894.8B 95.0 *
45-54 years.......... cieeeenn 62 B3.3 3.0 * 85.2 B6.4 86.7 B9.2 81.7 92.7 93.8 *
55-64 years......... Ceenaena. 129 B9.0 3.5 82.5 84.8 85.8 86.8 89.1 91.7 92.4 93.5 96.2
65-74 years........ P PR 128 86.8 3.5 B1.3 82.5 82.9 84.6 86.5 89.6 80.7 21.3 82.6

1/ Includes all other races not shown as separate categories.



Table 21. Sitting height in centimeters for females 1B-74 years of age--number examined, mean, standard deviation, and selected

percentiles, by race and age: United States, 1976-80
Percentile
Number of
examined Standard .

Race and age persons Mean deviation 5th 10th 15th 25th 75th 85th 90th 95th

A1l races 1/
18-74 years....cccieeecanannn 6,588 86.1 3.7 80.0 81.4 82.5 83.8B 88.5 89.8 90.6 81.9
18-24 yeart......cooneveneen- 1,066 86.9 3.4 81.1 82.8 B3.5 B4.7 89.2 80.4 81.2 82.3
25-34 years. ........ciicinnnn 1,170 87.0 3.6 81.3 B2.8 B3.6 B4.8 B9.4 90.4 S1.4 92.5
35-44 years...........c0nu0nn B44 B6.9 3.4 81.4 B2.6 B3.6 B4.8 89.1 80.4 91.1 82.4
45-54 years..........c.c00nnne 763 B6.0O 3.4 BO.3 81.6 82.5 B3.8 88.1 89.5 80.5 81.7
55-64 yRArS .. c.cuternaneann- 1,329 B4.8 3.4 79.1 80.5 81.3 B82.6 87.3 . 88.5 B9.4 90.1
65-74 yearsS...cccirieienannn 1,416 B3.1 3.4 77.3 78.5 79.% 81.0 B5.5 86.7 B7.5 88.5
iB-74 years...........c...... 5,686 86.4 3.6 BO.4 81.8 B2.B B4.1 BB.7 80.0 90.7 92.0
1B-24 years..........ccvvvnnn B9S2 B7.4 3.2 B2.2 83.3 84 .1 85.3 B9.5 90.6 891.5 92.5
25-34 years. ......ccceeecaae.. 1,000 87.4 3.3 81.9 83.3 B84.1 85.4 89.6 90.86 91.6 92.6
35-44 years.......cccciannnnn 726 87.2 3.3 B2.0O B3.2 84.1 85.1 B9.4 90.6 g91.4 82.6
45-54 years.........cciainnnn 647 86.2 3.3 80.6 82.0 83.0 84.3 88.3 89.8 80.5 91.9
55-64 years........cciinaennn 1,176 B5.0 3.4 79.5 80.7 81.6 B2.9 87.5 BB.6 89.5 90.1
65-74 years......ccecnvnann 1,245 83.3 3.4 77.5 78.8 79.9 81.1 85.6 B6.8 87.6 B8.6
18-74 years.....ccciiiieennnn 782 B4. 1 3.4 78.5 79.6 BO.4 8.8 B6.2 B87.5 8B.4 89.5
18-24 years..........ccceuren- 147 B4.5 3.5 79.1 BO. 1 81.1 B2.6 B6.4 87.6 B9.0 90.6
25-34 yearsS. ... ...cectceiannn 145 B4.5 3.2 78.9 BO. 1 81.0 B2.5 B6.5 88B.0 88.4 89.5
35-44 years......ccc0innnnnnn 103 B4.7 3.1 79.5 80.6 81.1 B2.5 B7.2 88.1 88.5 89.4
45-54 years......cc.c0ciaanna- 100 B4.0 3.3 78.5 79.4 80.4 81.7 B6.7 87.7 88.3 B89.4
55-64 yeBMS....cciiiaaannn 135 83.2 3.3 78.2 78.9 79.8 80.5 B5.5 86.7 86.9 B8.8B
65-74 yeaArS. .. ...l 152 81.6 3.2 76.5 77.2 77.8 79.1 B4.0 B5.1 85.5 86.8

1/ Includes all other races not shown as separate categories.
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Table 22. Crown-rump length in centimeters for persons 6 months-3 years of age--number examined, mean, standard deviation, and

selected percentiles, by sex and age: United States, 1876-80
1
= ' Percentite
Number of 1
examined I Standard i i
Sex and age persons i Mean deviation 5th 10th 15th 25th 50th i 75th I B5th 80th 85th
1 1 1
Male
6-1t months.:1................ 178 45.5 2.3 41.6 42.9 43 .4 44 .2 45.5 46.8 48.2 48.6 49.0
i T = 1 364 50.3 2.8 45.9 46.9 47.7 48.3 50.3 52.2 53.0 53.5 54.6
2 YeAPS. ...ttt nnoann 373 53.8 2.6 49.7 50.6 51.2 52.1 53.7 55.3 56.6 57.2 58.3
B YeAPS. L it ii ittt 401 56.7 2.8 51.8 53.0 54,1 55.3 56.7 58.4 59.6 60.1 61.1
Female
6-11 months.................. 174 44.5 2.6 39.8 40.3 41.4 42.9 44.8 46.2 46.9 47.5 48.9
B V7 - - 331 48 .8 2.8 44.3 45.6 46.2 47 .2 48.7 50.4 51.3 52.4 53.6
2 YeAPS ..o veeesanrnnancsosnns 332 52.7 2.3 49 .1 49.9 50.4 51.2 52.8 54.3 54.8 55.6 57.0
3 YBAPS ...t ic et 356 55.6 2.8 51.0 52.0 52.6 53.7 55.7 57.6 58.86 59.3 60.1
Table 23. Cumulative percent distribution of weight in pounds for males 18-74 years of age, according to age: United States,
{976-80
20-74 18-74 18-24 25-34 35-44 45-54 55-64 65-74
Weight years years years years years years years years
Cumulative percent distribution
Less than 100 POUNGS. . ...ttt inicicaitennnnnrunas o.1 0.1 0.2 - - - 0.1 0.5
Less than 110 pounds. ... ... ..o iaiiiiannannets 0.5 0.5 0.6 0.2 0.7 - 0.7 1.4
Less than 120 pounds. . ... ...ttt innnrnceeennnans 1.6 1.8 2.3 1.0 1.3 1.3 1.4 5.0
Less than 130 poUNAS . ... .. .. ccitnnasnenccacnaennesns 4.9 5.3 7.7 4.1 4.3 3.2 4.1 10.5
Lees than 140 pouUNgs. . ... ... e reeciesennnanannns 11.4 12.2 20.4 10.9 B.1 7.6 9.5 18.5
Less than 150 pouNds. . .. .. ... ittt tnearcetrencnnnans 22.14 23.2 3%5.9 21.8 15.5 17.1 19.5 30.3
Less than 160 pounds. . .. ...t ciiiveerecannronneeannns 34.8 36.3 52.4 35.1 26.7 27.2 32.3 44 .7
Less than 470 pounds. . .. ... .. itiiiietenensaananann 48.2 50.7 66.7 48.0 41.2 43.4 47.9 57.7
Less than 1B poundsS. ... ...t iienenecnrananaannns 63.2 64.4 78.7 62.1 54.9 57.6 62.5 71.9
Less than 190 poUNS. . . ...t ittt iviienvatoneacnceacans 75.6 76.4 86.2 77.5 68.4 68.7 75.8 82.0
Less than 200 pounds. . ... ...ttt icineneneeennnns B3.5 84.1 90.3 B4.86 79.2 77.4 85.2 89.0
Less than 210 pounds. . ... .. ...t ieeenininereancnn B9.4 89.7 93.3 Q0.1 85.8 85.7 90.6 4.2
Less than 220 pouUNdS. .. ... cvvttiternnennennsaceenons 83.0 83.2 85.2 93.5 81.0 80.7 83.4 96.4
Less than 230 pPouNdS. . ... ccieciecinstoranrsestasnnnns 895.8B 85.9 87.0 95.4 04.8 94.8 96.3 8B.2
Less than 240 poUNdS. . ... iviveensnccccsosanennneonna 87.6 87.6 98.8 86.5 97.3 96.9 98.1 899.2
Less than 250 poUNAS. . ...ttt ieiietaeteescanannnans 98.6 98.6 89.2 97.8 98.8 98.4 ©8.4 99.6
A1 weight categories. . ... ittt in i it 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

NOTE: Includes clothing weight, estimated as ranging from 0.20 to 0.62 pound.
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Table 25. Cumulative percent distribution of height in inches for males 1B-74 years of age, according to age: United States,

1876-80 )
20-74 18-74 18-24 ‘ 25-34 35-44 45-54 55-64 65-74

Height years years years years years years years years

Cumulative percent distribution

Less than 60 fnches......... . it ittereccnecnnennens 0.2 0.2 0.2 0.1 0.3 - 0.3 0.2
Less than 61 Inches. .. ... ..t iiiicinnentcencenns 0.4 0.4 0.2 0.3 0.3 0.2 0.7 1.2
Less than 62 inches. .. ... .. ... it iaroaencenaannns 0.8 0.8 0.3 0.4 0.9 0.7 0.9 2.7
less than 63 inches.. ... ... ... ... .. 1.9 1.8 0.6 0.5 2.1 1.5 2.8 6.0
fess than 64 inches.......... Ctestcseecasr e 3.7 3.6 2.4 1.5 3.7 2.6 5.3 10.5
fess than 65 inches. .. ... ... ittt erncnnnnnnn. 7.0 6.8 3.8 4.4 6.4 5.7 9.3 iB8.3
Less than 66 InNnChes. .. ... ... ...ttt ecancanans 13.4 13.1 8.2 9.5 12.4 11.4 17.5 29.4
Less than 67 INChes. ... ..ottt iiiiiecearencananss 21.6 21.2 16.2 15.2 17.6 21.2 29.1 41.6
Less than 6B 1NChES. ..ttt eitiieecncncacaosmaacecaaas 33.4 33.1 26.7 26.7 26.4 33.6 43.5 57.8
Less than 69 inChes. ... ...ttt cenanannonsan 47.7 47.2 38.9 39.7 42.5 50.4 58.2 70.0
Less than 70 fnChes. ... ... ittt inencenennennnas 61.9 61.4 53.7 55.4 57.0 63.4 71.5 B2.0
Less than 71 Iinches. . ... .. .. ittt it tacinnnns 74.7 74.5 68.2 68.7 70.7 76.9 83.1 89.6
Less than 72 fnches.. .. ... ... ...ttt ecnneaencenn- 84.6 84.5 80.1 81.6 Bi. 85.8 81.0 94.5
tess than 73 Inches.......c. ittt annnnncnnens 82.0 91.9 88.5 90.0 80.0 93.4 86.3 87.8
less than 74 1nChes. .. ... ittt ienn it entcnananaans 96.1 86.0 92.7 95.6 g95. { e8.0 87.7 99.2
Less than 75 Inches. .. ... ittt iiiienans 98.2 98.1 96.2 98.0 97.8 99.4 8B.9 88.9
Less than 76 fnches.......... ... i iiiieannn 98.3 89.3 98.4 899.2 99.2 98.7 99.8 100.0
A1l height categories.......cciiiiiirrnennninnnnans 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

NOTE: Height without shoes.



Table 26. Cumulative percent distribution of height in inches for females 1B-74 years of age, according to age: United States,

1976-80
¥
|
I 20-74 18-74 i8-24 25-34 35-44 45-54 55-64 65-74
Height ] years years years years years years years years
1
Cumulative percent distribution
Less than 55 inches............... Ceeereeeeae s 0.1 0.1 0.1 - - 0.1 0.3 0.4
Less than 56 1NCheS. ... .. cieeeereetnnccaneenncnnenss 0.3 0.3 O.1 - 0.1 0.3 0.5 1.0
Less than 57 iNChes. ... ...t iiatemeenncacaccananns 0.7 0.7 0.4 0.2 0.3 0.3 i.1 2.3
Less than 58 iNChes. .. ... ..ciuieriecienccneecacannn 1.6 1.6 0.9 0.6 1.0 1.2 3.0 4.2
Less than 59 inches............ ettt ece e 3.8 3.8 2.2 1.7 1.9 4.2 6.4 9.3
Less than 60 inches...... cheessecsceneneccnsas cee 7.5 7.4 4.2 3.7 4.6 B.9 11.4 17.2
Less than 61 Inches. ... ... ...ttt taacnacacennn 13.9 13.6 9.1 B.6 7.8 16.2 18.7 29.0
Less than 62 iNnChes. ... .....cciiitencecteenaccacennn 25.1 24.7 17.8 19.14 8.2 27.7 31.7 44.3
Less than 83 INCheS. . ... ..o ieeeenranaccanenasacns 3B.6 3B.1 29.1 33.0 33. 1 39.8 45.9 59.2
Less than 64 iNCheS. . ... u it ennnnceceetecaanosacnens 54.5 53.9 41.8 47 .4 49.9 57.2 63.9 76.4
Less than 65 INCheS. .. ... ...t itimneacneeneeaaaannn 68.1 67.8 58. 1 61.4 63.9 70.5 77.4 87.0
Less than 66 iNCheS......ccvecieeererecancacaceannas B1.3 B1.2 74.8 74.9 78. 1 84.6 88.9 94.6
Less than 67 inches............... cessessvrsevrecsne 88.6 838.5 B5.4 85.7 87.9 91.2 84.6 87.9
Less than 68 INChES. . ... ..ottt reerocanacsanccnccens 95.0 84.9 92.3 83.3 83.4 6.3 97.7 89.2
Less than 69 inches.......ccetirmeeennncanncannanns 97.8 97.8 96.2 Q7.2 97.2 98.2 Q9.4 89.8
tless than 70 INCheS. . ... ... ..ttt enaenaennannnn 88.3 99.3 88.3 89.5 99.2 899.6 99.8 99.9
Less than 71 inches.......... ..., ceses 88.7 89.7 899.4 8g9.7 99.4 899.8 899.8 100.0
A1) height categories.............. cecacccencecanaas 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

NOTE :

Height without shoes.
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Table 27. Number of males 18-74 years of age. by weight and height: United States, 1976-BO

T 1 T 1

Less i = { I 230

than 110- 120- 130~ 140- 150- | 160- i 170- I 180- 190- 200- 210- 220- ’pounds

110 119 129 139 149 158 | 163, | 179 I 183 189 208 219 228 1 or

Height Total |pounds;pounds,pounds,pounds,pounds pounds'poundslpounds|pounds pounds ; pounds , pounds poundsI more
1 ] L 1
Number of persons in thousands

Total............ e ... 67,555 334 868 2,378 4,693 7,402 8,843 9,723 9,257 8,106 5,217 3,806 2,356 1,801 2,770
Less than 62 inches...... . 544 41 70 100 42 110 38 69 24 8 19 - 10 11 -
82 inches...........couacus. 668 38 34 94 102 196 73 35 33 48 - 15 - - -
63 inches................ .. 1,222 66 65 185 197 2B6 136 113 98 33 29 - 3 - -
84 inches.................. 2,174 33 110 237 381 376 413 i81 231 106 62 7 8 30 -
65 inches............a ... 4,214 53 is1 177 578 806 820 556 363 269 161 154 30 30 25
66 inches.................. 5,536 50 131 457 555 B43 210 986 547 515 252 105 58 43 83
67 inches......... cevess-.. 17,980 12 102 324 780 1,087 14,237 1,174 1,181 801 423 319 135 154 245
68 inches........ e ereeaaen 8,566 29 77 319 743 4,127 1,351 1,625 1,328B 1,152 686 390 284 250 205
69 inches........... cees... 8,578 7 11 322 488 960 1,169 1,547 1,436 1,286 747 750 390 155 310
70 inches.......c.iememnn. B,B67 4 37 104 455 800 1,041 1,450 1,313 1,334 710 479 441 252 347
71 inches............... ... 6,717 - 32 22 242 453 911 Big 1,103 868 692 481 377 217 500
72 inches............. v.... 5,019 - 9 19 67 217 382 716 B31 7865 696 436 216 251 404
73 inches...... PR cee. 2,745 - - - 20 41 228 356 322 483 370 306 190 203 226
74 inches.......... ceeec... 1,468 - - 7 42 - 76 13 203 270 243 191 156 B4 119
75 inches or more.......... 1,263 - - - - - 47 24 245 168 121 173 58 124 306

NOTE: Height without shoes. Includes clothing weight, estimated as ranging from 0.20 to 0.62 pound.
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Table 29. Triceps skinfold in milliimeters for persons 6 months-19 years of age--number examined, mean, standard deviation, and
selected percentiles, by sex and age: United States, 1976-80

T ¥

} f Percentile

| Number of |

i examined | Standard i i i i ;

Sex and age ] persons Mean | deviation 5th 10th 15th [ 25th 50th | 75th | 85th | 90th i 95th
i 1 1 L 1 1 1
Male
6-11months.................. 179 i0.4 3.1 6.5 7.0 7.0 8.0 10.0 12.0 14.0 15.0 16.0
1 year. . i it it e 370 10.4 2.7 6.5 7.0 7.5 8.5 10.0 12.0 13.0 14.0 15.5
2 YEANS . ittt act e tacer e 375 10.2 2.9 6.0 7.0 7.0 8.0 10.0 12.0 13.0 14.5 15.0
B years........ciciictnannncn 418 10.0 2.6 6.5 7.0 7.5 8.0 9.5 11.5 12.5 13.0 15.0
4 years. . ... ..ot 404 9.6 3.0 6.0 6.5 7.0 7.5 9.0 11.0 12.0 13.0 15.0
Syears..... ... ...t iiinnnn 397 8.9 2.9 5.5 6.0 6.5 7.0 8.0 10.5 11.5 12.5 14.5
6 years. .. ......cciiencnans 133 9.3 4.4 5.0 5.5 6.0 6.5 8.0 10.5 12.0 13.0 17.5
7 years. . .....coeeciianaranann 148 9.2 4.0 5.0 5.5 6.0 6.5 8.5 i1.0 12.0 15.0 17.5
8 YEArS . ...ttt e it 147 10.5 4.9 5.5 6.0 6.0 7.0 9.0 12.0 16.5 17.0 22.0
O yearS. ... .. ittt e 145 10.6 5.7 5.0 5.0 6.0 7.0 9.0 12.5 16.0 19.0 23.0
fOyears......ccocutieniinnn. 157 12.6 6.6 5.0 6.0 6.5 7.5 11.0 16.5 20.0 22.0 26.0
ffyears.. ...t 155 3.3 7.7 4.5 5.5 6.0 7.5 10.5 17.0 22.0 25.0 30.0
12 years.....coiieieennnaannn 145 12.4 6.4 5.0 6.0 6.0 8.0 11.0 15.0 18.0 21.5 26.5
f3years......... .. i 173 t1.2 7.0 5.0 5.5 6.0 7.0 9.0 12.5 16.5 20.5 22.5
{4 years. . ... ... . i86 10.4 5.8 4.0 5.0 5.5 6.0 9.0 13.0 15.0 17.0 23.0
IS5 vyears. ..., 184 10.1 7.2 5.0 5.0 6.0 6.0 7.5 11.0 14.5 18.0 22.0
16 years. ... .cciieiiiiniannn. 178 10.9 6.6 4.5 5.0 5.5 6.5 8.0 13.0 18.5 20.5 25.5
17 years. .. ... it 173 8.5 4.6 4.0 4.5 5.0 5.5 7.0 10.5 12.5 15.0 18.0
1B years. ... .ot nnannn 164 11.1 6.6 4.0 5.0 5.0 6.0 9.5 14.5 17.5 19.0 22.5
i3 years..... ... ... 148 10.9 6.1 5.0 5.5 6.0 6.5 9.0 13.0 i6.0 18.5 23.0
Female

6-11 months.................. 177 9.9 2.6 6.5 7.0 7.0 8.0 10.0 11.5 i2.5 13.0 14.5
fyear... .. ...t 336 10.6 3.3 6.0 7.0 7.5 8.0 10.5 12.0 13.5 15.0 16.5
2 years. .. ...ciieen i 336 10.6 3.0 6.0 7.0 7.5 8.0 10.5 12.5 13.5 15.0 16.0
B years.......iiiiiiacaeaann 366 10.3 2.9 6.0 7.0 7.0 8.0 10.0 12.0 12.5 13.5 16.5
4 years......cciiieiiaiaaaaa 396 10.4 3.1 6.0 6.5 7.5 8.0 10.0 12.0 13.0 14.0 15.5
5 years.........ccciiiaaannn. 364 10.6 3.2 6.0 7.0 7.5 8.5 10.5 12.5 14.0 14.5 16.0
G years.. ... ..t 135 11.0 3.9 6.0 7.0 7.5 8.0 10.0 i2.0 14.5 16.0 18.5
7 years. ... .. v rnencannnas 157 11.5 4.5 6.0 7.0 7.5 9.0 10.5 13.0 i15.0 18.0 20.0
B years........ico0ccinnennns 123 11.9 5.2 6.0 6.5 7.0 8.5 11.0 14.0 16.0 18.0 21.0
b I - - T o N 149 14.3 6.5 7.0 7.5 8.5 i0.0 13.0 16.0 20.0 23.0 27.0
10 years. ... ... inncnnnnnn 136 14.5 5.9 7.0 8.0 8.0 10.0 13.5 i8.0 21.0 22.5 24.5
t1years......ciceiiiiiennnns 140 15.7 6.9 8.0 8.5 9.0 11.0 14.0 1{9.5 21.5 23.0 29.5
12 years. . ...voieveeeneecacann 147 15.1 6.0 7.5 8.0 9.0 11.5 13.5 18.5 21.5 23.0 27.0
13 years.....c.ciceiierennannn 162 i5.9 7.9 6.0 7.5 .9.0 10.5 15.0 i8.0 22.0 25.0 30.0
14 years. .......cviininnnnnn 178 17.6 7.5 8.0 10.0 10.5 12.0 17.0 21.5 25.0 29.5 32.0
16 years. . .cuueeeinecannaann 145 17.1 7.1 8.5 9.5 10.0 11.5 16.5 20.5 24.5 26.0 32.1
16 years. .. ..coveiiinnannnnn 170 19.5 7.2 11.0 11.5 12.0 14.0 18.0 23.0 27.0 30.5 33.1
17 years. . ...... .. 134 i9.8 7.8 9.5 11.0 1.5 14.0 20.0 24.5 26.5 28.5 34.5
1B years.......cc it 170 i9.9 7.6 11.0 12.0 12.5 14.0 18.0 23.5 27.0 32.5 35.0
19 years. ... ..ot iiiiiiienns 158 20.4 7.6 10.5 11.5 13.0 15.0 19.0 25.0 28.0 30.0 33.5
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Table 32. Subscapular skinfold in millimeters for persons 6 months-19 years of age--number examined, mean, standard deviation, and
selected percentfles, by sex and age: United States, 1976-80

Percentile

Number of
examined Standard
Sex and age persons Mean deviation Sth 10th 15th 25th S50th 75th 85th 90th 95th
Male
G-ttt months.................. 179 6.5 1.9 4.0 5.0 5.0 5.5 6.0 7.5 8.0 8.5 8.0
fyomr.. ... 370 6.6 1.9 4.0 4.5 5.0 5.0 6.5 7.8 8.0 9.0 0.5
2 years. ........0i00n000cannn 375 6.1 2.2 3.5 4.0 4.0 5.0 5.5 7.0 7.5 9.0 10.0
S years. .. ... ...t 418 5.7 1.6 4.0 4.0 4.0 4.5 5.5 6.5 7.0 7.% 9.0
4 VOB . . ... ...ttt etrracna 404 5.5 2.2 3.5 3.5 4.0 4.0 5.0 6.0 7.0 7.5 9.0
S years. ... .. iiiiiiia.. 397 5.3 2.4 3.0 3.5 4.0 4.0 5.0 6.0 6.5 7.0 8.0
6 years. ........ ittt 133 6.0 3.9 3.5 3.5 4.0 4.0 5.0 6.0 8.0 10.0 16.0
T years. ... ..ttt it 148 5.8 3.1 3.5 4.0 4.0 4.0 5.0 6.0 7.0 7.5 11.5
8 YearS. (.. ittt 147 6.7 4.9 3.5 4.0 4.0 4.5 5.0 6.5 8.0 11.0 21.0
O YOArS. ...ttt tie e 145 7.0 5.0 3.5 4.0 4.0 4.5 6.0 7.0 10.0 12.0 i5.0
0 years. . .......iiiiinnnnnns 157 8.6 6.6 4.0 4.0 4.5 5.0 6.0 9.5 11.5 17.0 22.0
ffyears........c.ouu... 155 10.0 8.5 4.0 4.0 4.5 5.0 6.5 10.0 17.5 25.0 31.0
12 years. ... cociiiiiiiinnn.. 145 9.2 6.8 4.0 4.5 4.5 5.0 6.5 10.0 15.5 19.0 22.5
13 years. . ... ittt 173 9.1 7.3 4.0 4.5 5.0 5.0 7.0 9.0 13.0 15.0 24.0
14 years.......ccivienennnnnn. 186 8.9 5.3 4.5 5.0 5.5 6.0 7.0 9.0 12.0 13.5 20.0
{5 = - L 184 10.0 8.2 5.0 5.5 6.0 6.0 7.5 10.0 12.0 16.0 24.5
16 years. ..... .t 178 10.8 6.4 5.0 6.0 6.5 6.5 9.0 12.5 14.5 21.5 25.0
17 years. ...ou it iiiiinnn.. 173 10.1 5.3 5.5 6.0 6.5 7.0 8.5 11.5 14.0 17.0 20.5
18 years.......vveiniernnnnnn 164 11.9 6.7 6.0 7.0 7.0 8.0 10.0 14.0 16.0 18.0 24.0
19 years. ... ..... ...t 148 12.5 6.9 7.0 7.0 7.5 8.0 10.5 13.5 16.5 22.0 29.0
Female

6-{1months.................. 177 6.7 1.7 4.5 5.0 5.0 6.5 6.5 7.5 8.0 9.0 10.0
1 year. .. ... it 336 6.7 2.0 4.0 4.0 5.0 5.0 6.5 8.0 8.5 8.5 10.5
2 YEBPS. . ittt 336 6.5 2.2 4.0 4.5 4.5 5.0 6.0 7.5 8.5 9.5 it1.0
3 YeArS . ittt ittt 366 6.3 2.2 3.5 4.0 4.5 5.0 6.0 7.0 8.0 9.0 11.0
4 years. ... ... 396 6.2 2.2 3.5 4.0 4.5 5.0 5.5 7.0 8.0 9.0 10.5
B YeArS. . .. ittt 364 6.5 3.5 4.0 4.0 4.5 5.0 5.5 7.0 8.0 10.0 12.0
€ YearsS. . ...ttt 135 6.8 3.8 4.0 4.0 4.0 5.0 6.0 7.5 9.0 10.5 14.0
7 D72 1 k- 2 157 7.0 3.7 3.5 4.0 4.0 4.5 6.0 7.5 9.0 12.0 16.5
8 YeANS . ..t tiieriit i 123 7.4 4.9 3.5 4.0 4.5 5.0 6.0 8.0 10.5 12.0 i5.0
9 years......cciiiiieiiiiaann 149 9.6 7.5 4.0 5.0 5.0 5.5 7.0 9.5 13.0 21.0 29.0
f0Oyears........ciuiinnnnnn 136 10.4 6.6 4.5 5.0 5.0 6.0 8.0 13.5 18.0 19.5 23.0
1t years. ... .ot iiintinnnnn. 140 11.4 8.1 4.5 5.0 5.5 6.5 8.0 12.0 17.0 22.0 29.0
12 years......ciiiiienennnnnn 147 11.5 7.5 5.0 5.5 6.0 6.5 9.0 13.0 17.0 22.0 29.0
{13 vears.....cocieiiiiannan. 162 11.9 8.5 4.5 5.5 6.0 7.0 .5 14.0 17.5 20.0 29.0
14 years.......cociineeannnn 178 13.2 7.7 6.0 6.5 7.0 7.5 10.5 16.0 22.0 26.0 31.0
ISyears. ... ... i, 145 13.1 6.9 6.0 7.0 7.5 8.5 10.5 16.0 20.5 22.5 27.5
16 vyears. ... ...iiiiiiieiiannn 170 15.2 9.2 6.5 7.5 8.5 2.5 12.0 16.5 23.5 26.0 36.6
17 years. ...ooieieieiiennnnns 134 15.9 9.2 6.5 7.0 8.0 9.5 13.0 19.5 27.0 29.0 37.0
18 years......cciiiiiienennn. 170 i5.3 8.6 7.0 7.5 8.0 10.0 13.0 18.5 22.0 27.5 34.5
f9 years.........ciiiieennnn. 158 9.5 7.0 7.5 8.5 8.5 13.0 18.5 23.5 26.5 35.5

16.0
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Table 33. Subscapular skinfold in millimeters for males 18-74 years of age--number examined, mean, standard deviation, and selected

percentiles, by race and age: United States,

1876-80

Percentile

1]

|

Number of }

examined I i
Race and age persons Mean | 5th 15th 25th 50th 75th 85th i 90th 95th
1 1
A1l races 1/
18-74 years.......ccccivcnan- 5,916 17.4 .8 7.0 8.0 9.0 10.5 15.0 22.5 26.0 30.0 34.6
18-24 years......... . 0t 988 13.7 7.5 6.5 7.0 7.5 8.5 11.5 16.0 20.0 23.0 30.0
25-34 years.........ciuceeans 1,067 16.9 8.6 7.0 8.0 9.0 10.0 i5.0 22.0 25.5 29.0 34.0
35-44 years.......c.ccnceveonn 745 18.7 9.2 7.0 8.5 10.0 i2.0 17.0 24.0 28.0 30.5 37.0
45-54 years.........ccccunn.- 690 19.4 8.9 7.5 9.0 10.0 12.5 i8.0 25.0 29.0 31.0 36.0
55-64 years. .........c.c00cnnn 1,227 18.9 8.4 7.5 9.0 10.0 12.5 18.0 24.0 27.0 30.0 34.5
65-74 yearsS.....ccecceeeroann 1,199 17.9 8.7 7.0 8.0 8.5 11.0 16.0 23.0 27.5 30.5 35.1
White
18-74 years. .. .....ccctesavas 5, 148 17.3 8.5 7.0 8.0 9.0 11.0 15.5 22.0 26.0 29.5 34.0
18-24 years.................. 846 13.8 7.5 6.5 7.0 7.5 8.5 11.5 16.5 20.5 24.0 30.0
25-34 years.....cccicecaecan. 901 6.9 8.3 7.0 8.0 9.0 10.5 15.0 22.0 25.5 28.0 32.5
35-44 .years. .......c.ccccunnn 653 18.5 8.7 7.0 8.0 10.0 12.0 17.0 23.5 27.0 30.0 35.0
45-54 years. ........ccciccn.. 617 19.1 8.6 8.0 9.0 10.0 12.5 17.5 24.0 28.5 30.5 35.1
55-64 vears.........ccceccen.. 1,086 18.9 8.3 7.5 9.5 1i0.5 i12.5 18.0 24.0 27.0 29.5 34.0
65-74 years. .. ..., 1,045 18.0 8.5 7.0 8.0 9.5 11.5 16.0 23.0 27.5 30.0 35.0
Black

18-74 years.................. 649 17.8 0.5 6.5 7.5 8.5 10.0 4.0 24.0 30.0 32.1 38.1
18-24 years. .. .......cccieu... 124 12.6 6.6 6.5 7.5 8.0 9.0 10.5 14.5 16.5 9.5 25.0
25-34 years. ........cc00cne-- 139 17.2 10.1 7.0 8.0 8.5 9.0 i3.0 23.0 27.0 34.0 38.0
35-44 years.........ccciian.. 70 20.3 12.2 * 8.5 9.5 11.0 17.0 26.0 35.0 40.0 *
45-54 years.......c.cc00nenen 62 22.8 11.1 * 8.0 10.0 13.0 21.5 30.0 37.0 37.0 *
55-64 yeaArS.....cccacenenccan 129 18.7 9.9 6.0 7.0 8.0 9.5 18.0 26.0 30.0 32.1 37.0
65-74 years.......cccccn0ce.- 128 18.4 10.4 5.5 7.0 8.0 10.0 15.0 26.5 30.5 33.0 37.0

i/ Includes all other races not shown as separate categories.



Table 34. Subscapular skinfold in millimeters for females 18-74 years of age--number examined, mean, standard deviation, and
selected percentiles, by race and age: United States, 1976-80

Percentile

examined Standard

persons Mean deviation Sth 10th 15th 25th 50th 75th 85th 90th 95th

1

|

{ Number of
Race and age {
[}

A1l races 1/

18-74 YeArS. ... tccececcaanan- 6,588 21.2 12.0 7.0 8.0 9.5 11.S 18.0 29.0 35.0 38.5 45.0
18-24 years........veeveennn- 1,066 16.6 9.9 7.0 7.5 8.0 10.0 13.0 20.5 26.0 31.0 38.0
25-34 years. .......ccceienenn 1,170 20.0 12.2 7.0 8.0 8.5 10.5 16.0 27.0 33.5 38.0 45.0
35-44 years.........ccice00nnn- 844 22.3 12.4 7.0 8.5 10.0 12.0 19.0 31.0 36.6 40. 1 46.5
45-54 yearsS......c.ccccveeneenn. 763 24.1 12.2 7.0 10.0 11.0 14.5 22.0 32.5 37.5 40.5 47.6
55-64 years.........cciaeee 1,329 23.7 12.3 7.5 9.0 11.0 13.5 22.0 32.0 37.0 41.0 47.0
65-74 yearS. .. vt 1,416 22.3 11.1 7.0 8.5 10.0 13.0 21.0 30.0 35.0 37.1 43.0
White
18-74 years. . ....cceiiennnenn. 5.686 20.5 11.7 7.0 8.0 9.0 11.0 17.0 27.5 34.0 37.5 43.5
18-24 years.........cccceceen. 892 16.1 9.6 7.0 7.5 8.0 10.0 13.0 19.0 25.0 29.5 37.5
25-34 yearsS.....ccccceeccenanse 1,000 19.1 11.7 7.0 7.5 8.5 10.5 i5.0 25.0 32.0 36.0 43.0
35-44 YyeaArS...ccaccenecccanens 726 21.4 12.1 7.0 8.0 9.5 11.5 17.5 30.0 36.0 39.5 46.0
45-54 years. . ....cccciiieannn 647 23.1 11.8 7.0 9.5 11.0 14.0 20.5 31.0 36.6 40.0 45.0
55-64 years.......c.ccceecanann 1.176 23.0 12.0 7.0 9.0 11.0 13.0 21.5 31.0 36.0 39.5 45.6
65-74 years. .....ccccerencenn- 1,245 21.8 10.9 6.5 8.5 10.0 13.0 20.5 29.5 34.0 36.1 41.1
Black
18-74 years......c..cecerenns 782 26.1 13.3 8.0 9.5 11.0 14.0 25.0 35.5 40.6 45.0 50.0
18-24 years......c.ccccecenen 147 19.1 10.6 7.0 8.0 9.0 11.0 i15.0 26.0 31.0 34.0 37.0
25-34 years........caetiennnn 145 25.4 13.3 8.5 9.5 11.0 14.0 22.5 35.5 40.6 44.5 48.1
35-44 years.......ccceeeeennn 103 27.9 13.0 7.0 10.5 12.0 17.0 28.0 36.5 42.5 46.5 52.0
45-54 YearsS....c..v.eeeeaaans 100 32.0 13.1 11.0 i5.0 17.0 22.5 30.5 39.5 45.6 50.5 56.0
E65-64 years............cc00.nn 135 30.0 13.5 8.0 12.5 13.0 19.5 31.0 40.6 45.0 47.5 50.5
65-74 years........c.r-veeen- 152 27.1 12.14 7.5 9.5 12.0 18.0 27.0 35.5 41.0 44.5 47.0

1/ Includes all other races not shown as separate categories.
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Tzble 35. Mid-upper arm circumference in centimeters for persons 6 months-19 years of age--number examined, mean, standard
deviation, and selected percentiles, by sex and age: United States, 1976-80

Number of

Percentile

examined Standard i - i }
Sex and age persons Mean deviation 5th ioth i 15th 25th 50th i 75th 85th i 80th 95th
1 1 L
Male
6-4t months. ................. 172 15.4 1.2 3.4 13.8 14.1 14.6 15.3 16.2 16.6 17.0 17.4
Yyear. ...l .- 370 16.2 1.1 14.4 14.8 15.1 15.4 16.2 16.8 17.3 17.7 i8.2
2 YeAPS. i it verantaancnna 375 16.5 1.2 14.6 5.0 15.2 15.6 16.5 17.2 17.6 17.9 i8.6
3 YearS.e.iaca-. teteceatcccan 418 16.3 1.3 5.1 i5.4 15.5 16.0 16.9 17.7 18.1 i8.4 18.7
4 years........ ceccescaceneas 404 17.3 1.4 15.3 15.7 16.0 16.4 47.3 18.0 i8.6 19.0 19.5
S YeBrS....iieeiinacnanaannnn 397 17.8 i.6 15.6 16.0 16.2 16.5 17.4 iR.4 19.1 19.6 20.5
B YBAPS . ...t iietireeaeanaen 133 i8.6 2.1 i6.1 16.5 16.8 17.3 8.3 19.4 20.0 21.3 22.7
7 years....oeeceaccccns ceaeas 14B—... 19.1 1.9 16.6 16.8 17.0 $17.5 i8.8 20. 1 21.0 21.4 22.7
B YERAPrS . ciiiiniereteacanannns 147 20.0 2.4 17.0 17.5 18.1 18.6 19.6 20.9 22.1 23.1 24.9
O YRAPB. . ciiiicicneaans .o 145 20.9 2.7 17.5 8.2 i8.8 19.3 20.2 21.9 23.0 24.3 26.2
fOvears..c.ocov.vn. ceetcesean 157 22.2 2.9 18.4 ia.1 i9.4 20.1 21.9 23.3 25.0 26.0 28.0
f1 years....... eeteasacs ceens 155 23.3 3.6 18.6 19.4 20.0 20.8 22.3 26.0 27.6 28.7 30.6
12 years.......... cesscsceves 145 23.9 3.1 19.7 20.3 2%.0 24.9 23.2 25.6 27.0 28.0 30.2
13 YBBPS. ettt etcnsatcscnan 173 25,1 3.5 20.2 20.8 21.4 22.5 24.9 27.1 28.5 29.6 31.2
14 years........... [ 186 26.3 3.1 21.6 22.7 23.4 24.1 26.2 28.0 28.8 29.5 32.3
15 YBBIrS. ccnteccncnaaas vesca 184 27.6 3.2 23.0 23.5 24.6 25.6 27.4 29.1 30.2 31.2 33.3
16 years. . .cceiieicieianna. . 178 29.1 3.2 24.1 25.5 26. 1 27.1 28.7 31.1 32.4 34.0 34.7
17 vears...... Peescccraccosas 173 291 3.3 24.3 25.0 26.0 27.2 28.0 30.6 31.9 33.1 34.7
1B yearsS. ...t eeeeceacanns cee 164 30.3 3.7 25.4 26.4 27.1 27.9 30.0 32.3 33.4 34.3 36.3
19 yearS..c.eeeeccecns [ 148 30.4 3.5 25.8 26.5 27.4 28.2 30.2 32.4 33.7 34.4 36.4
Female

6-1t monNths.....coiveneencans 177 14.9 1.2 12.8 13.2 13.7 14. 1 14.9 i5.7 16.1 16.6 17.0
year...... eesoccoes esescecaes 336 5.8 1.3 13.7 14.2 4.5 15.0 15.7 16.5 17.1 17.3 17.7

2 YEAIrS. cecetcncacaccsansonoa 336 16.3 1.2 14.3 14.8 15.1 15.5 16.2 17.0 17.4 18.0 18.4
3 years......... ceeeona cecnne 366 16.7 1.6 14.5 15.0 5.3 i5.8 16.6 17.5 18.2 i8.5 18.0
4 years........ creeeceacaanan 398 17.2 1.5 15.14 15.4 15.7 16.2 17.0 i8.1% 18.7 19.1 18.7
B YeBPS..ccvirertacancenas cee 364 17.9 i.8 i5.4 15.9 16.2 6.8 17.8 i8.0 19.9 20.7 21.0
B yeBrS. it eeinaan veesemeoa 135 18.5 2.0 15.7 16.3 16.5 17.2 i8.2 19.3 20.1 21.4 22.7
T YeBPS ., ceiiveereccanancnnaas 157 i2.2 2.3 16.4 16.7 17.1 7.6 18.9 20.3 21.4 22.2 223.%
B YyearS. .t ciiiiatcncsnonaae 123 19.9 2.3 17.0 17.4 7.6 i8.4 19.8 21.1 22.0 22.3 23.8
9 years........... [ e 149 21.4 3.0 17.9 18.7 19.0 19.5 20.7 22.1 24.0 25.5 27.8
10 yearB.cioeveeceancccnannns 136 22.1 3.0 1i8.0 18.9 18.3 20.0 21.7 24.0 25.4 27.% 27.5
it years.....cciiiiniiiiian 140 23.4 3.5 19.2 i8.6 20.0 20.7 22.5 25.5 26.5 28.2 29.6
{12 years............. ceeccaan 147 24.1 3.4 19.4 20.3 20.B 21.6 23.6 26.2 27.6 28.3 30.5
13 yeaPrS.ineriieinenannneanan 162 24.8 3.8 19.3 20.5 21.2 22.1 24.2 26.5 27.8 28.9 32.3
14 years......... tesececanen 178 26.2 3.6 21.2 22.2 23.0 24.14 25.3 28.1 30.0 31.0 33.3
15 years....... cesseanas ceons 145 25.8 3.0 21.8 22.5 23.14 23.7 25.1 27.3 28.3 30.0 31.7
16 years..... ceevas esecessras 170 26.8 3.1 23.0 23.5 24.0 24.4 26.4 28.4 29.9 31.3 32.8
17 years...c.ccoveueee. caveanas 134 27.5 3.7 23.1 23.7 24.3 25.0 27.1 23.0 30.2 32.1 34.7
1B yRarS. it iiiterriataanas 170 27.5 3.7 22.2 23.8 24.4 25.2 27.0 28.9 30.4 31.9 34.1
19 years.......... eeecannnn .- 158 27.5 3.4 22.8 24.0 24.3 25.1 26.8 29.0 30.9 32.1 33.4
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Table 36. Mid-upper arm circumference in centimeters for males 18-74 years of age--number examined, mean, standard deviation, and
selected percentiles, by race and age: United States, 1976-80
Percentile
Number of
examined Standard i i
Race and ege persons Mean deviation 5th 10th | 15th 25th 50th 75th , 85th g0th g5th
1 H

All races 1/
18-74 years.....cccvcee-nn e 5,916 32.4 3.4 27.0 28 28.0 30.1 32.3 24.5 35.7 36.7 38.1
18-24 years.....c..... ceennes 98B 3i.1 3.4 26.2 27.3 27.¢ 28.8 30.9 33.4 34.4 35.4 36.8
25-34 YRArS.c.cetaeacnacecan- . 1,067 32.7 3.4 27.5 28.6 29.3 30.4 32.5 34.8 35.9 37.1 38.4
35-44 years .................. 745 33‘2 3.3 27.7 29.2 30-9 3‘--1 33-9 35-3 35;5 37.3 38=8
45-54 years... oottt cacannn 6390 33.1 3.3 28.0 28.0 29.9 31.0 32.9 35.2 36.4 37.2 38.5
55-64 YeBrS ..t annnaacas 1.227 32.5 3.2 27.4 28.7 2g8.4 30.4 32.3 34.3 2B.5 36.3 37.9
B5-74 yealrS..iiteiacnacacannne 1,199 31.3 3.4 25.4 26.8 28.0 29.2 31.5 33.5 34.8 35.6 37.0

White
1B-74 years. ... ... cccccacscs 5,148 32.4 3.3 27.1 28.3 29.1 30.2 32.3 34.5 35.7 36.6 38.0
1B-24 years....coeeceeccann cee 846 31.2 3.3 26.3 27.3 28.0 29.0 31.0 33.2 34.6 35.6 36.86
25-34 YeAPS.cceccceccccronce . 901 32.7 3.3 27.7 28.8 29.3 30.5 32.6 34.7 35.9 37.0 38.2
35-44 YEATS.eeeeeeeaneaenannns 653 33.3 3.1 28.3 238.5 30.1 31.3 33.1 35.1 36.4 37.1 38.4
45-54 years....c.cveieacas cees 617 33.0 3.2 28.1 29.2 29.9 31.0 32.8 35.1 36.1 37.1 38.2
55-64 yeAPrS. ...t cnnn- 1,086 32.5 3.1 27.5 28.9 29.5 30.5 32.3 34.3 35.4 36.2 37.6
65-74 yearsS...ucereccoascnons 1,045 31.4 3.4 25.5 27.0 28.1 239.3 31.6 33.6 34.8 35.6 36.8
Black

1B-74 years....ccuceeacenoces 649 32.7 4.2 26.5 27.7 28.7 30.0 32 35.3 37.0 38.2 33.5
1B-24 years....ceeeeeeea ceeee 121 30.7 3.5 28.1 26.5 27.6 28.7 30.7 32.8 33.3 344 35.9
25-34 YeRArS. i cccectreacancnna 139 33.1 4.2 27.5 28.3 238.0 30.2 32.6 35.3 36.6 38.1 39.8
35-44 yearS..eceneececcaacaas . 70 34.4 3.9 * 30.0 30.2 31.6 33.9 37.% 38.2 39.3 *
45-54 yeBrs.....cveee- cesennn 62 34.3 3.9 * 28.B 30.5 31.9 34.6 36.4 38.5 39.5 *
55-64 years......c.cieeccennnn 129 32.8 3.8 27.2 28.4 29.2 30.1 32.6 34.4 37.1 37.9 39.6
65-74 years....ccccacccecencns 128 31.1 4.1 24.6 26.1 27.4 28.4 30.6 33.6 35.6 36.9 38.2

1/ Includes all other races not shown as separate categories.
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Table 37. Mid-upper arm circumference in centimeters for females 18-74 years of age--number examined, mean, standard deviation, and
selected percentiles, by race and age: United States, 1976-80

Percentile
Number of
examined Standard i
Race and age persons Mean deviation 5th 10th i5th 25th 50th 75th 85th 90th I 95th
1

A1Y races 1/
18-74 years,...... sveseacens . 6,588 30. 1 4.7 23.8 24.9 25.6 26.7 29.3 32.6 34.8 36.4 38B.7
18-24 yeBrsS.....c.cciet s 1,066 27.7 3.8 23.0 23.8 24 .4 25.3 27.1 298.2 31.2 32.4 34.8B
25-34 years......... cecense ces 1,170 29.2 4.4 23.6 24.5 25.2 26.2 28.3 31.3 33.4 35.6 37.9
35-44 yealrS..cecccacccrancons B44 30.7 4.9 24.4 25.5 26.2 27.2 29.6 33.3 35.8 37.5 38.6
45-54 YOArS..ceecesoccccnacscn 763 31.3 4.B 24.9 25.8 26.5 2B.2 30.6 34.1 36.1 37.5 39.7
55-64 yeBIrS. . vt 1.329 31.5 4.7 25.1 26.3 27.1 28.3 30.8 34.1 36.3 37.6 38.7
65-74 yeArS . i cccercccssscncn 1,416 31.14 4.4 24.4 26.0 27.0 28.3 30.8 33.6 35.4 36.8 38.8

White
§B-74 yEAIrS..eeeeaacencanennn 5,686 23.9 4.5 23.9 24.9 25.6 26.6 23.2 32.3 34.5 36.2 38.4
i8-24 years...... aveosseccces Bs2 27.7 3.7 23.0 23.9 24.5 25.4 27.1% 29.2 30.8 32.2 34.7
25-34 YyOAIMS...cooccresccnacas 1,000 28.0 4.3 23.5 24.% 25, 1 26.2 28.1 31.1 33.1 35.1 37.3
35—44 D=1V o} - R R 7286 30.4 4.7 24.3 25.5 26.1 27.1 29.4 32.7 35.4 37.3 39.1
45-54 years......ccoieenennn 647 31.% 4.6 24.8 25.7 26.3 28.0 30.3 33.8 35.8 37.2 39.3
55-64 years........ [P 1,176 31.3 4.5 25.1 26.2 27.0 28.1 30.8 34.0 35.7 37.3 39.4
65-74 yedrs..... cevessevevene 1,245 31.0 4.4 24.3 26.0 26.8 28.2 30.5 33.3 35.2 36.4 38.8B
Black

318-74 yedrsS...ccceienan-n 782 31.7 5.5 241 25.0 25.9 27.8 31.2 34.9 37.4 38.5 41.9
18-24 YeArS. . icectecnncccrons 147 28.2 4.2 23.0 23.9 24.3 25.2 27.1 30.5 32.2 34.3 36.4
35-34 years.......ceieieannns 145 30.8 5.2 24.1 25.1 25.9 27.4 29.7 33.9 36.2 37.8 40.4
35-44 years....... cesecnaens . 103 33.0 5.7 24.5 25.1 27.0 29.2 32.1 36.4 37.6 40.6 44 .4
45-54 yeArS. e cccccansn 100 34.4 5.4 27.0 28.4 28.5 31.1 34.0 36.4 38.5 40.4 45.8
55-64 yearS...ccecvcecccccanns {35 33.9 5.5 25.5 28.2 28.9 30.2 33.5 36.9 38.6 41.8 45 .1
65-T4 YERATS...ccooreonenssans 152 33.1 4.1 26.1 27.5 28.8 30.4 32.7 36.3 37.14 37.4 39.1

i1/ Includes all other races not shown a2s separate categories.



Table 38. Chest circumference (erect) in centimeters for persons 2-7 years of

selected percentiles, by sex and age: Unfted States, 1976-80

age--number examined, mean, standard deviation, and

Percentile

T ]

| |

; Number of ;

i examined Standard i i

Sex and age 1 persons ] Mean deviation 5th 10th ] 15th 25th 50th 1 75th 85th 90th 95th
1 1 1 i |
Male
2 YEArS. . it 369 51.1 2.7 46.6 47.8 48.4 49.3 50.7 52.7 53.7 54.4 55.7
Jyears. . ...ttt 413 52.8 3.0 48 .1 49.2 50. 1 51.0 52.7 54.5 55.4 56.3 57.4
4 YyearS. . . ...ttt 398 54.7 2.9 49.9 51.0 51.8 52.8 54.6 56.6 57.4 58.3 59.2
5 YBAPS. ... iiateci e 393 56.6 3.4 51.8 52.6 53.4 54.3 56.3 58.6 59.6 60.5 62.1
6 YeArS. ... ueittenttncaaann- 129 59.3 4.1 53.8 55.0 55.5 56.6 58.9 60.9 62.4 65.1 66.6
7 YearS. ... cceueeetncanacnens 145 60.4 3.8 54.6 55.9 56.7 57.9 60.2 62.8 63.6 64.4 66.4
Female
2 YEAPS . L. ittt cs e 331 49.9 2.6 46.1 46.6 47 .1 48.2 49.8 51.6 52.5 53.2 54.4
S yearsS. . ... ittt ittt 365 51.6 2.9 47.4 48.2 48.8 49.6 51.3 53.4 54.6 55.5 57.1
4 years. ... ...t 389 53.2 3.1 48 .4 49.7 50.2 51.2 53.0 55.2 56.4 57.1 58.5
G years. .. ...ttt 357 55.3 3.7 49.9 50.8 51.6 53.1 55.1 57.5 59.1 60.1 61.8
B YearS..coieeretatiencnanans 133 57.6 4.6 51.2 52.8 53.5 54.5 56.8 58.8 61.4 63.3 67.1
7 YOBIrS. . icreveeososrasancasas 149 59.1 4.1 3.0 54.2 55.2 55.8 58.7 62.3 63.4 63.8 66.6
Table 39. Chest circumference (supine) in centimeters for persons 6 months-3 years of age--number examined, mean, standard
deviation, and selected percentiles, by sex and age: United States, 1976-80
Percentile
Number of
examined Standard ; i i
Sex and age persons Mean deviation 5th i 10th i5th 1 25th I 50th 75th 85th 90th g5th
1 1 1
Male
6-1f months.................. 176 45.8 2.6 44.2 42.6 43.3 44.2 45.7 "47.8 48.2 48.7 50. 1
1 year. .ttt ittt et 366 49.1 2.8 451 46.1 46.5 47.5 49.2 50.7 51.7 52.1 53.3
2 YEAPS. . .t etencanrrarenanons 369 51.2 2.7 47.1 48.0 48.6 49.5 51.1 52.8 53.8 54.6 55.6
B yearsS....cociiacnintanannn 404 53.4 2.9 48.6 49.9 50.5 51.4 53.3 55.1 56.3 57.1 57.9
Female

6-1imonths.................. 172 44.9 3.0 40.2 41.6 42 .3 43 .1 44 .7 46 .2 47.6 48.3 49.1
fyear. .. ..o eeiiiiiniiienans 333 47.8 2.7 43.6 44.6 45 .1 46.0 47.9 49.7 50.3 51.0 $52.0
2 YeArS. . ...ttt nancaacren 335 50.2 2.7 46.3 47.0 47.6 48.3 50.1 51.8 52.8 §3.7 54.4
b BN - - 1 o - 357 52.1 3.0 47.3 48 .4 49.3 50.1 52.0 54.0 55.0 55.6 57.3
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Table 40. Head circumference in centimeters for persons 6 months-7 years of age--number examined, mean, standard deviation, and
selected percentiles, by sex and age: United States, 1976-80

1 T
} } Percentile
Number of i 1
examined I Standard I . i
Sex and age persons Mean i deviation 1 5th 10th 15th 25th 50th 75th 85th I 90th 95th
1 1 1 1
Male
G-t months.................. 173 45.3 1.5 42.7 43.5 43.7 44.2 45.2 46.2 47.1 47 .4 47.8
tyear. ... . 384 47.7 $.7 45.5 46. 1 46.3 456.7 47.6 48.5 42.0 49.4 50.1
2 years. ... ... 372 49. 1 1.7 46.4 47.1 47.4 48.0 49.1 50.1 50.5 51.0 51.6
3years. ... ...t 412 50.0 1.4 47.7 48.2 48.6 43.2 50. 1 50.8 51.3 51.7 52.4
4 YeAIrS. .. ..ttt 399 50.5 1.6 48. 1 48.7 49.1 49.6 50.5 51.5 52.1 52.3 53.0
Syears.........c.i i 392 51.0 1.7 48.8 49.1 49.3 49.8 51.1 52.1 52.5 52.8 53.6
6 years. ... ...ttt 131 51.6 1.8 49.2 439.6 49.9 50.3 51.3 52.8 53.1 53.6 54.0
7 years. . ..., 145 51.9 1.7 49.5 50.0 50.4 50.8 51.7 52.9 53.7 5414 55.3
Female

6-1tmonths.................. 175 44 .0 1.6 40.8 421 42 .6 43.2 44 1 45.1 45.5 45.8 46.3
fyear.. ... .. ... 333 46.2 1.7 43.9 44 .2 44 .6 45_2 46.2 47 .1 47.7 48. 1 48.5
2 years. ... ... 333 47.9 1.8 45 .7 46.2 46.5 47.0 47.9 48.6 49.1 49.5 50.1
B years. ... ...t 363 48.6 1.9 45.8 46.6 47 .1 47.7 48.7 49.7 50.3 50.8 51.2
4 years. .. ... 393 49.5 i.8 47 .1 47.7 47.8 48.5 49.4 50.4 51.0 51.5 51.9
S years.......iiiiiiiaaa. 357 49.8 1.7 47.2 48 .1 48 .4 48.9 49.9 50.8 51.2 51.4 52.0
6 years........ e eeae e 133 50.7 1.8 48 .4 48.8 49 .2 49.6 50.5 51.6 52.3 52.7 53.4
A= - ¥ o S 150 50.7 2.0 47 .4 48.7 49.2 49.8 50.7 51.9 52.5 52.8 53.4




Table 41. Bitrochanteric breadth in centimeters for persons 6 months-19 years of age--number examined, mean, standard deviation, and
selected percentiles, by sex and age: United States, 1976-80

T
{ Percentile
Number of 1
examined | Standard i i i ]
Sex and age persons Mean | deviation Sth I 10th I i15th 25th 50th 75th 85th | 90th 95th
1 1 1 L
Male
6-1i months.................. 179 13.14 1.2 11.0 11.6 11.9 12.83 13.2 13.8 i4.2 14.6 15.4
fyear.. ...t 370 14.6 2.8 12.2 12.8 13.2 13.7 14.5 15.3 i5.8 16.1 16.5
2 years. . ...ttt . 375 15.7 1.1 13.8 14.3 14.6 i5.0 15.7 16.3 16.7 16.9 17.4
3 years......... feeeeeeen e 418 16.7 1.2 14.8 15.2 15.5 16.0 16.7 17.4 17.8 18.1 18.5
4 years......coiiieannn e 404 17.6 1.2 15.5 16.2 i16.4 16.8 17.6 18.3 18.7 19.1 19.5
5 yearS. . . it e 397 18.4 1.2 16.6 16.9 17.2 17.6 18.4 18.2 19.6 20.1 20.4
6 YeArS...iocstcnaanaaaaannn 133 18.5 1.4 17.2 17.8 18.3 18.7 19.5 20.3 21.1 21.4 22.4
T YearS. ...ceieeeroaceonacnnn 148 20.3 1.2 18.3 18.8 18.9 19.5 20.3 21.1 21.6 21.8 22.4
8 yBaArS. ..t et 147 21.3 1.7 19.0 19.5 19.6 20.0 21.3 22.3 22.6 23.0 24.2
O YeaArS. . ittt ettt c e 145 22.2 1.6 20.0 20.3 20.7 21.2 22.2 23.1 23.5 23.9 24.9
fOyears.............. ceeeeen 157 23.7 i.8 21.0 21.4 22.0 22.5 23.4 24.8 25.4 26.1 26.8
11 years......... ceteaceens .. 155 24.7 2.3 21.4 22.0 22.5 23.2 24.4 26.0 26.8 27.9 28.8
12 years. ... . iiiiiien s 145 25.7 2.2 22.6 23.1 23.5 24.2 25.4 27.0 27.9 28.6 30.0
13 years.... ... 173 27.1 2.4 23.1 23.8 24.4 25.4 27.0 28.9 29.4 29.9 30.7
14 years....... ... .. i i86 28.9 2.2 24.9 26.3 26.9 27.3 29.0 30.4 31.3 31.8 32.3
15 years. ...ttt iii i iia e i84 29.6 2.0 26.3 27.0 27.4 28.3 29.5 30.7 31.5 32.1 33.6
16 YRAPrS. .o ieeenenencenennn 178 30.5 1.9 27.2 28.2 28.5 29.3 30.4 31.8 32.4 32.6 34.0
17 years. ... ... ... il 173 30.7 1.8 27.8 28.4 28.9 29.5 30.6 32.0 32.5 33.0 34.0
1B years. .....coeuciieinnann 164 30.9 1.8 28.3 28.8 29.3 29.7 30.7 31.9 32.6 33.4 34.2
19 years. .. ..ot iiii it 148 31.1 2.1 28.0 28.5 29.1 29.7 31.1 32.6 33.2 33.4 34.6
Female

6-11months.................. 177 12.8 1.2 10.7 11.3 11.6 12.1 12.8 13.5 t4.2 14.4 14.6
fyear.. ... . i 336 14. 1 1.2 12.3 12.6 13.0 13.3 14.2 14.8 15.2 15.4 15.9
2 YOAPS. ittt 336 i5.5 1.0 13.9 14.3 14.5 14.8 15.5 16.2 16.5 16.7 17.3
3 YEAPrS. ittt ettt 366 16.5 1.2 14.3 14.9 15.2 15.7 16.5 17.85 17.8 18.2 18.5
4 years........ O, 396 17.4 1.1 15.6 16. 1 16.3 16.7 17.4 18.2 18.4 i8.¢9 19.3
S years.....cccecienncnn e 364 i18.4 1.3 16.4 16.9 17.2 17.6 18.4 19.4 19.7 20.2 20.7
6 years........ccititiannan .. . 135 19.6 1.4 17.4 18.0 18.1 18.6 19.6 20.7 21.3 21.6 22.3
7 years........ Ceeccae e aan 157 20.5 1.8 17.5 18.6 19.2 19.6 20.5 21.5 21.8 22.2 23.4
8 years........... Ceiesseacenn i23 21.5 1.4 19.5 20.0 20.3 20.6 21.3 22.2 22.7 23.1 23.6
9years.......... Crterraeeene 149 22.6 2.0 19.9 20.8 21.0 21.3 22.3 23.5 24.4 25.5 26.5
fOyears..........ven... N 136 24.0 2.1 21.1 21.5 21.9 22.8 23.7 25.5 26.0 26.9 28.1
ftyears.....ccovvennn. ceeenn 140 25.6 2.4 22.0 22.5 22.9 23.7 25.7 27.0 28.4 28.9 29.9
12 years. . ... iiiiiiiinennn 147 27.2 2.3 23.3 24.1 24.86 25.7 27.2 28.8 29.6 30.3 30.9
13 years........ ceeesseesaenn 162 28.3 2.3 24.6 25.6 26.0 26.9 28.5 29.7 30.6 31.3 31.8
14 years......cciiieiaa.. e 178 29.2 2.3 25.7 26.7 27.3 28.0 29.3 30.5 31.5 32.0 32.5
1S years.....cc00cevenne R 145 29.5 1.6 26.7 27.4 27.7 28.4 29.5 30.5 31.2 31.5 31.8
16 years........... cheeecaean 170 30.3 i.9 27.6 28.0 28.5 28.9 30.0 31.3 32.3 32.7 34.1
17 years. .. .cceieeevaennn, - 134 30.5 i.8 27.3 28.0 28.5 29.4 30.4 31.5 32.3 32.8 33.9
1B years. .. .cciiniineeaanaann 170 30.5 1.9 27.7 28.3 28.7 29.2 30.4 31.4 32.2 32.5 33.8
19 years........ Cerresceaen s 158 30.6 1.9 28.0 28.4 29.0 29.5 30.3 31.5 32.4 32.9 33.7
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Table 44. Elbow breadth in centimeters for persons 6 months-139 years of age--number examined, mean, standard deviation., and selected
1976-80

percentiles, by sex and age: United States,

95th

90th

85th

75th

50th

Percentile

25th

15th

i0th

Sth

e e

Standard
deviation

Mean

Number of
examined
persons

Sex and age

Male

25792367026824677887
44445555666677777777

14681256804602555776
44445555566577777777

03570156793591344665

44445555556567777777

92468034682369122444
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Table 45. Elbow breadth in centimeters for males 18-74 years of age--number examined, mean, standard deviation, and selected
percentiles, by race and age: United States, 1376-80

Percentile
Number of

e s e e s e o]

N

examined Standard | 1 H ; }
Race and age persons Mean deviation Sth i0th i1Sth i 25th i 50th 75th i 85th i 30th S5th
1 1 1 1

A1l races 1/
18-74 years.......cc.veveeann- 5,916 7.3 0.4 6.6 6.7 6.8 7.0 7.3 7.5 7.7 7.8 8.0
18-24 years. .. ..ccceeceaarann a88 7.1 0.4 6.5 6.6 6.8 6.9 7.2 7.4 7.5 7.6 7.8
25-34 yEAIrS. . e v et ncanatan- 1,067 7.2 0.4 6.5 6.7 6.8 6.9 7.2 7.5 7.6 7.7 7.9
35-44 years........ccvceacaens 745 7.3 0.4 6.6 6.7 6.9 7.0 7.3 7.5 7.7 7.8 8.0
45-54 yearsS....c.cccececacocns 690 7.4 0.4 6.7 6.8 6.9 7.1 7.4 7.6 7.8 7.8 8.0
55-64 YRANS. .. icricnencnnnnn-a 1,227 7.4 0.4 6.7 6.9 7.0 7.1 7.4 7.7 7.8 8.0 8.1
65~74 years. . ......ccceeean-- i,i99 7.4 0.4 6.7 6.8 6.9 7.1 7.3 7.8 7.8 8.0 8.1

wWhite
18-74 years........c.....- . 5,148 7.3 0.4 6.6 6.8 6.9 7.0 7.3 7.5 7.7 7.8 8.0
18-24 yeaArsS.......cveececoens 846 7.2 0.4 6.5 6.7 6.8 6.9 7.2 7.4 7.5 7.6 7.8
25-34 years.....c.ccccccecee .o 901 7.2 0.4 6.6 6.7 6.8 6.9 7.2 7.5 7.6 7.7 7.9
35—44 YOAPS .ot cecacrreenonane 653 7.3 0.4 6.6 6.8 6.9 7.0 7.3 7.5 7.7 7.8 8.0
A5-54 yeAPS.. . o0 cucrcacaannn 617 7.4 0.4 6.7 6.8 6.9 7.1 7.4 7.6 7.8 7.8 8.0
55-64 years......c.ccccaanan-n 1,086 7.4 0.4 6.7 6.9 7.0 7.1 7.4 7.7 7.8 8.0 8.1
65-74 yearsS. .. ccoeeeecerennnn 1,045 7.4 0.4 6.7 6.8 7.0 7.1 7.3 7.6 7.8 8.0 8.1
Black

18-74 years.....ceceienacann- 642 7.3 0.5 6.6 6.7 6.9 7.0 7.3 7.6 7.8 7.9
18-24 years....... [ 121 7.1 0.4 6.5 6.6 6.7 6.9 7.2 7.4 7.6 7.7 7.8
25-34 YEAPrS...ccccercasananans 139 7.2 0.4 6.5 6.7 6.9 6.9 7.1 7.5 7.6 7.7 7.9
35-44 years......... ... 70 7.3 0.5 * 6.7 6.7 7.0 7.3 7.6 7.8 8.2 *
A5-54 years.......cccicurinnn 62 7.4 0.4 * 6.9 6.9 7.0 7.4 7.8 7.8 8.0 *
65-64 years.........cccceennn 129 7.5 0.4 6.8 6.9 7.0 7.2 7.5 7.7 7.9 8.0 8.1
65-74 years.........ccccnuecn- 128 7.3 0.4 6.7 6.9 6.9 7.1 7.3 7.5 -7.8 8.0 8.1

1/ Includes all other races not shown as separate categories.
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Table 46. Elbow breadth in centimeters for females 18-74 years of age--number examined, mean, standard deviation, and selected
percentites, by race and age: United States, 1976-80

l -
} Percentile
Number of |

examined Standard | ‘ {
Race and age persons Mean deviation i 5th 10th i5th 25th 50th 75th 85th 1 90th 95th

1 1

A1l races 1/
18-74 years.......ccucvaan... 6,588 6.3 0.4 5.7 5.8 5.9 6.0 6.3 6.5 6.7 6.8 7.4
18-24 yearsS.....c.cvvevenennn 1,066 6.1 0.4 5.6 5.7 5.8 5.9 6.1 6.4 6.5 6.6 6.7
25-34 years.......cccccaaacn.. 1,170 6.2 0.4 5.6 5.7 5.8 5.9 6.2 6.4 6.6 6.7 6.9
35-44 years. .......cciaucannn. 844 6.3 0.4 5.7 5.8 5.9 6.0 6.3 6.6 6.7 6.8 7.1
45-54 years........ccieceaan.. 763 6.4 0.4 5.7 5.9 5.9 6.1 6.3 6.7 6.9 7.0 7.1
55—6_4 YeArS. . ottt nccaans 1,329 6.4 0.4 5.8 6.0 6.0 6.1 6.4 6.7 6.9 7.0 7.2
65-74 yearsS......coconeencecann 1,416 6.5 0.5 5.8 5.9 6.0 6.2 6.4 6.7 6.9 7.1 7.3
White
18-74 years.................. 5,686 6.3 0.4 5.7 5.8 5.9 6.0 6.2 6.5 6.7 6.8 7.1
i18-24 years..........c0u0oun.. 892 6.1 0.3 5.6 5.7 5.8 5.9 6.1 6.4 6.5 6.6 6.7
25-34 years.......ccicccocans 1,000 6.2 0.4 5.6 5.7 5.8 5.9 6.2 6.4 6.6 6.7 6.8
35-44 years...... ... caaan. 726 6.3 0.4 5.7 5.8 5.9 6.0 6.2 6.5 6.7 6.8 7.0
45-54 years.......ccceeecceann 647 6.4 0.4 5.8 5.9 5.9 6.1 6.3 6.7 6.8 6.9 7.1
55-64 years. ... .cceeeecanann 1,176 6.4 0.4 5.8 5.9 6.0 6.1 6.4 6.6 6.9 7.0 7.2
65-74 years.........cinlL 1,245 6.4 0.4 5.8 5.9 6.0 6.1 6.4 6.7 6.9 7.1 7.3
Black

18-74 years......ccoveeeennn.. 782 6.4 0.5 5.8 5.9 6.0 6.1 6.4 6.7 6.9 7.1 7.3
18-24 years. ... ..ttt 147 6.2 0.4 5.7 5.7 5.8 5.9 6.2 6.5 6.6 6.7 6.8
25-34 yearsS. ...ceeeterinannnn 145 6.3 0.5 5.6 5.8 5.9 6.0 6.3 6.6 6.8 7.0 7.2
35-44 years......cccccanacnn- 103 6.5 0.5 5.9 6.0 6.0 6.1 6.4 6.7 6.9 7.0 7.2
45-54 years. ......eieiannnnn 100 6.6 0.5 5.9 6.0 6.1 6.2 6.5 6.9 7.0 7.3 7.6
55-64 years. .... ... 0o 135 6.7 0.5 6.0 6.1 6.2 6.4 6.6 6.9 7.2 7.4 7.4
6.7 0.4 6.1 6.1 6.2 6.4 6.7 7.0 7.1 7.3 7.4

65-74 years......cccctinennan 152

1/ Includes all other races not shown as separate categories.
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Table 46. Elbow breadth in centimeters for females 18-74 years of age--number examined, mean, standard deviation, and selected
percentites, by race and age: United States, 1976-80

l -
} Percentile
Number of |

examined Standard | ‘ {
Race and age persons Mean deviation i 5th 10th i5th 25th 50th 75th 85th 1 90th 95th

1 1

A1l races 1/
18-74 years.......ccucvaan... 6,588 6.3 0.4 5.7 5.8 5.9 6.0 6.3 6.5 6.7 6.8 7.4
18-24 yearsS.....c.cvvevenennn 1,066 6.1 0.4 5.6 5.7 5.8 5.9 6.1 6.4 6.5 6.6 6.7
25-34 years.......cccccaaacn.. 1,170 6.2 0.4 5.6 5.7 5.8 5.9 6.2 6.4 6.6 6.7 6.9
35-44 years. .......cciaucannn. 844 6.3 0.4 5.7 5.8 5.9 6.0 6.3 6.6 6.7 6.8 7.1
45-54 years........ccieceaan.. 763 6.4 0.4 5.7 5.9 5.9 6.1 6.3 6.7 6.9 7.0 7.1
55—6_4 YeArS. . ottt nccaans 1,329 6.4 0.4 5.8 6.0 6.0 6.1 6.4 6.7 6.9 7.0 7.2
65-74 yearsS......coconeencecann 1,416 6.5 0.5 5.8 5.9 6.0 6.2 6.4 6.7 6.9 7.1 7.3
White
18-74 years.................. 5,686 6.3 0.4 5.7 5.8 5.9 6.0 6.2 6.5 6.7 6.8 7.1
i18-24 years..........c0u0oun.. 892 6.1 0.3 5.6 5.7 5.8 5.9 6.1 6.4 6.5 6.6 6.7
25-34 years.......ccicccocans 1,000 6.2 0.4 5.6 5.7 5.8 5.9 6.2 6.4 6.6 6.7 6.8
35-44 years...... ... caaan. 726 6.3 0.4 5.7 5.8 5.9 6.0 6.2 6.5 6.7 6.8 7.0
45-54 years.......ccceeecceann 647 6.4 0.4 5.8 5.9 5.9 6.1 6.3 6.7 6.8 6.9 7.1
55-64 years. ... .cceeeecanann 1,176 6.4 0.4 5.8 5.9 6.0 6.1 6.4 6.6 6.9 7.0 7.2
65-74 years.........cinlL 1,245 6.4 0.4 5.8 5.9 6.0 6.1 6.4 6.7 6.9 7.1 7.3
Black

18-74 years......ccoveeeennn.. 782 6.4 0.5 5.8 5.9 6.0 6.1 6.4 6.7 6.9 7.1 7.3
18-24 years. ... ..ttt 147 6.2 0.4 5.7 5.7 5.8 5.9 6.2 6.5 6.6 6.7 6.8
25-34 yearsS. ...ceeeterinannnn 145 6.3 0.5 5.6 5.8 5.9 6.0 6.3 6.6 6.8 7.0 7.2
35-44 years......cccccanacnn- 103 6.5 0.5 5.9 6.0 6.0 6.1 6.4 6.7 6.9 7.0 7.2
45-54 years. ......eieiannnnn 100 6.6 0.5 5.9 6.0 6.1 6.2 6.5 6.9 7.0 7.3 7.6
55-64 years. .... ... 0o 135 6.7 0.5 6.0 6.1 6.2 6.4 6.6 6.9 7.2 7.4 7.4
6.7 0.4 6.1 6.1 6.2 6.4 6.7 7.0 7.1 7.3 7.4

65-74 years......cccctinennan 152

1/ Includes all other races not shown as separate categories.



Table 47. Handedness for persons 6 months-74 years of age--number examined and percent distribution
by hand preference, according to sex and age: United States, 1976-80

Hand preference

Examined
Sex and age persons Total Right Left Both Not sure
Both sexes Number Percent distribution
6-11 months...... e 356 100.0 27.8 5.7 10.0 56.6
1 yealr . .o i e e 706 100.0 42.5 9.0 11.7 36.8
2 YeaPS . ..t h it e 711 100.0 63.2 7.9 10.7 18.2
Jyears............. e 784 100.0 76.0 10.3 6.3 7.4
4 YeArS . i it et 800 100.0 82.4 9.4 3.3 4.9
5years............. e 761 100.0 89.5 8.4 1.6 0.5
6-11 vears........ e 1,725 100.0 87.0 12.4 0.5 0.1
1217 vears........c.ovvun 1,975 100.0 87.0 11.7 1.3 0.0
18~24 years................ 2,054 100.0 88.3 9.8 1.9 0.1
25-34 years..........u00unn 2,237 100.0 89.8 9.2 0.8 0.1
35-44 years........... [ 1,588 100.0 81.0 8.1 0.8 -
45~54 years................ 1,453 100.0 93.4 5.1 1.5 -
E5-64 years............0... 2,556 100.0 83.4 4.6 2.0 N
65-74 years..............0. 2,615 100.0 94.2 3.8 1.9 0.0
Male
6-11t months................ 179 100.0 238.4 4.8 15.2 50.5
1 year........ e e e 370 100.0 42.5 7.6 10.7 39.1
2 YOAPS . i ittt i 375 100.0 62.0 7.5 12.6 17.8
B years........coi e P 418 100.0 74.89 10.5 6.8 7.8
4 YeaArS . .. it 404 100.0 78.9 11.4 4.7 5.0
S years........ e e 397 100.0 88.8 8.8 1.9 0.5
6-11 years...........ovvunn 885 100.0 86.9 12.28 0.8 -
12-17 years........... e 1,038 100.0 84.5 13.9 1.6 -
18-24 years..... e 988 100.0 87.2 9.8 2.8 0.2
25-34 years....... e 1,067 100.0 87.9 10.5 1.6 -
35-44 vears........ .00 0. . 745 100.0 89.6 8.4 1.0 -
45-54 years........c.c000 00 690 100.0 91.5 6.8 1.7 -
55-64 years.........c..0.0. 1,227 100.0 91.7 6.0 2.3 -
65-74 years............. . 1,198 100.0 82.3 5.2 2.5 0.1
Female
6-11 months............... . 177 100.0 26.1 6.5 4.5 €2.8
1 year...... ces e et e 336 100.0 42 .5 10.4 12.6 34.5
2 years.......... F N 336 100.0 64.5 8.2 8.7 18.6
B Yyears.. ...t 366 100.0 77.2 10.1 5.8 7.0
4 years.........co0u.. e 396 100.0 86.2 7.2 1.8 - 4.8
S Vvears........oiiiieenn . 364 100.0 80.2 8.0 1.2 0.6
6=11 vears.......viev s . 840 100.0 87.2 12.5 0.1 0.3
12-17 years.........c.ccvv.. 936 100.0 89.7 9.3 0.8 0.1
18-24 years......... e 1,066 100.0 89.3 8.7 1.0 -
25-34 years....... e e 1,170 100.0 81.6 7.8 0.3 0.1
3544 years........v000000n 844 100.0 92.3 6.9 0.8 -
45-54 years.......c.000 0000 763 100.0 95.2 3.5 1.3 -
5564 vears................ -1,329 100:0 94.8 3.4 1.8 -
65-74 years.........cov0vuns 1,416 100.0 85.7 2.8 1.5 -
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Appendix |
Statistical notes

Survey design

The second National Health and Nutrition Examina-
tion Survey (NHANES II) utilized a stratified, multistage
design that provided for the selection of samples at each
stage with a known probability. In hierarchical order, the
stages of selection were: primary sampling units (PSU’s),
which are counties or small groups of contiguous counties;
census enumeration districts; segments (clusters of house-
holds); households; and finally, sample persons (see
figure I).

Stage | | stagell | stagem | stagetv
{primary | (Census | (segment) | (sample
sampling | enumera- I | person)
unit) [ tion dis- | |
| trict) | '
oSy I I ! Approxi
from each | . -
0?64“ I Egyeny | | mately 1
super- | s ] | | person
strata | Cluster of | | per
{from 461 I . 8 house- l" household
PSU's holds per
redefined | | eo | Over-
from Non- | | sample
NHIS | ] poverty | | | | voung
strata) I ED’s ‘ I and old
I I I
NOTES: PSU = primary sampling unit. NHIS = National Health Interview
Survey. ED = enumeration district.

Figure I. Stages of selection for sample in the second National
Health and Nutrition Examination Survey

NHANES II is based on a subset of the sample PSU’s
in the National Health Interview Survey (NHIS)* (see
figure II). The self-representing PSU’s in NHIS were first
split along county boundaries. Within each region, each
county was classified as either a self-representing or a
non-self-representing PSU. The PSU’s that were non-self-
representing were further combined into homogeneous
classes or strata equal in size to the NHIS strata containing
non-self-representing PSU’s.

Subdividing the 156 self-representing PSU’s in NHIS
and redefining the PSU’s by using county boundaries re-
sulted in a total of 397 PSU’s, of which 198 were defined as
self-representing and 199 were defined as non-

NOTE: A list of references follows the text.
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self-representing. The latter were used to form 43 non-self-
representing strata, which were combined with the other
220 non-self-representing PSU’s in NHIS. The average
population of a self-representing PSU was reduced from
838,000 to 584,000. The average area of these PSU’s was
reduced more than 60 percent, from 2,185 square miles to
855 square miles.

The 461 first-stage units (redefined from NHIS strata)
were further stratified into a total of 64 superstrata, and
one PSU was selected from each of the superstrata using a
modified Goodman-Kish controlled-selection technique.?®
These 64 PSU’s were the geographic locations visited by the
mobile examination centers during the survey period.

The U.S. Bureau of the Census had the major respon-
sibility for selecting households and sample persons within
each PSU. Three sampling frames of housing units were

NHIS PSU's : Redefinition of PSU's

I 198 self
:espsress:lrf\; ! represent-
d i ing rede-
ing NHIS 1\ | ﬁnged
PSuU's | PSU's

| 199 non- .

I self-

represent-

| ing rede-

| | fined

| PSU's

|

! 43

| non-

self-

| represent-

| ing rede-

| fined

' PSU's

|

|
220 non- | zeGI:f; non-
self- B
represent- | .represgnt-
ing NHIS | | ;?nge;e 8-
PSU's | PSU's

|

NOTES: NHIS = National Health Interview Survey. PSU = primary
sampling unit.

Figure Il. Definition of primary sampling units for the second
National Health and Nutrition Examination Survey



used to select the sample within each PSU. The list frame
consisted of all housing units located in the 1970 Census of
the Population.?

In the second stage, enumeration districts (ED’s)
within each stratum were selected proportional to their
measures of size. An ED is a geographical area that
contains approximately 300 housing units. In order to
oversample persons with low incomes, the ED’s within each
PSU were stratified into a poverty stratum and a nonpo-
verty stratum. The poverty strata contained ED’s with 13
percent or more of persons below the poverty level, and the
nonpoverty strata contained ED’s with less than 13 percent
of persons below the poverty level, as determined by the
1970 census.

The third stage of the design consisted of selection of
clusters of households (segments) within ED’s. To ensure
sampling reliability, clusters of 16 listed addresses were
drawn from the sampling frames and then systematically
subsampled at a rate of 1 out of 2 to produce a final
segment of 8 household address listings.

At the fourth stage of sampling, a list was made of all
eligible sample persons within each selected segment. The
sample of persons to be examined was selected so that the
younger and older age groups were oversampled and ap-
proximately one person per sample household was selected.
The sampling rates by age are shown in table I.

NOTE: A list of references follows the text.

Table I. Sampling rates by age: Second National Health and
Nutrition Examination Survey, 1976-80

Age Rate
Bmonths-5years. . . ......... i e e Y
B-5OYOAS . . . v i e Va
BO-74YEArS . . . . . i e e Y4

Of the 27,801 persons included in the NHANES II
sample, 25,286 (91 percent) were interviewed and 20,322
(73 percent) were interviewed and examined. The
NHANES II sample size and response rates by age, sex,
and race are shown in table II. The number of examined
persons and population estimates are shown in tables III
and IV. A more complete description of the sample survey
design is included in Vital and Health Statistics, Series 1,
No. 15.

Estimation procedures

Because the design of the National Health and Nutri-
tion Examination Survey (NHANES) is a complex multi-
stage probability sample, national estimates are derived
through a multistage estimation procedure. The procedure
has three basic components: (a) Inflation by the reciprocal
of the probability of selection, (b) adjustment for nonre-
sponse, and (c) poststratification by age, sex, and race. A
brief description of each component follows.

® Inflation by the reciprocal of the probability of selection.
The probability of selection is the product of the proba-
bilities of selection from each stage of selection in the
design—PSU, segment, household and sample person.

® Adjustment for nonresponse. The estimates are inflated by
a multiplication factor that brings estimates based on
examined persons up to the level that would have been
achieved if all sample persons had been examined. To
calculate the nonresponse adjustment factor, the sum of
the reciprocals of the probability of selection for all
selected sample persons within each of five income
groups (less than $6,000, $6,000-$9,999, $10,000-
$14,999, $15,000-$24,999, and $25,000 or more), three
age groups (6 months-5 years, 6-59 years, and 60-74
years), four geographic regions, and within or outside a
standard metropolitan statistical area (SMSA) was ob-
tained. This sum was then divided by the sum of the

Table Il. Sample size and response rates by age, sex, and race: Second National Health and Nutrition Examination Survey, 1976-80

Interviewed" Examined
Total
Age, sex, and race sample size Number Percent Number Percent
o] - 27,801 25,286 90.95 20,322 73.10
Age
B MONthS-11 MONINS ...ttt 444 431 97.07 356 80.18
3T U 4,625 4,445 96.11 3,762 81.34
L T =T 1N 2,085 1,963 94.15 1,725 82.73
B2 I Y= T NN 2,438 2,304 94.50 1,975 81.01
1824 YOAIS. ...ttt ettt et e 2,713 2,537 93.51 2,054 75.71
25-34 YRAIS. ..ottt e e 3,031 2,773 91.49 2,237 73.80
B5-44 YOAIS. .. .ottt et s 236 2,005 89.67 1,589 71.06
A5-54 YOAIS. ...ttt ittt ettt e 2,149 1,866 86.83 1,453 67.61
LT T T 3,868 3,330 86.09 2,556 66.08
B5-74 YOAIS. ..o e ittt i i e e 4,212 3,632 86.23 2,615 62.09
14,395 13,122 91.16 10,339 71.82
13,406 12,164 90.74 9,983 74.47
23,537 21,350 90.71 17,105 72.67
3,653 3,389 92.77 2,763 75.64
611 547 89.53 454 74.30

TCompleted medical history interview.
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Table lll. Number of examined persons 6 months-19 years of age and estimated population, by race, sex, and age of examinee: United
States, 1976-80

All r.swes1 White Black
Number of Estimated Number of Estimated Number of Estimated
examined population examined population examined population
Sex and age persons in thousands persons in thousands persons in thousands
Both sexes
6 months-19 years 8,458 69,949 6,804 57,833 1,427 10,172
356 1,599 285 1,300 62 238
.................. 706 3,103 547 2,511 133 467
......... 711 2,974 566 2,375 117 458
......... 784 3,013 625 2,424 131 461
......... 800 3,034 633 2,480 149 472
......... 761 3,139 608 2,552 131 488
................. 268 3,382 214 2,725 43 516
................. 305 3,570 237 2,941 61 531
................. 270 3,261 226 2,705 38 468
................. 294 3,600 244 2,983 43 532
293 3,501 237 2,898 52 548
295 3,566 239 3,012 51 498
292 3,395 238 2,809 46 467
335 3,939 259 3,149 67 670
364 4,298 302 3,652 56 561
329 4,176 277 3,565 48 563
348 4,337 290 3,687 50 557
307 3,939 244 3,164 54 617
334 4,206 277 3,547 50 566
306 3,916 256 3,354 45 493
4,379 35,451 3,506 29,201 734 5,069
179 819 130 646 42 121
370 1,586 280 1,279 77 236
375 1,521 290 1,195 67 232
418 1,541 324 1,243 79 234
404 1,550 318 1,268 76 239
397 1,604 321 1,278 58 246
133 1,724 114 1,384 13 260
148 1,823 118 1,524 27 267
147 1,789 123 1,449 19 260
145 1,709 121 1,396 19 242
157 1,817 123 1,471 31 301
155 1,784 126 1,543 27 224
145 1,647 120 1,356 21 230
173 2,086 134 1,655 32 337
186 2,187 156 1,853 26 285
184 2,095 160 1,820 22 261
178 2,115 148 1,800 26 278
173 2,110 135 1,649 30 328
164 2,067 139 1,760 23 - 284
148 1,877 126 1,630 19 206
4,079 34,498 3,298 28,632 693 5,103
177 780 155 654 20 117
.................... 336 1,517 267 1,232 56 231
................... 336 1,453 276 1,180 50 226
................... 366 1,472 301 1,181 52 227
........... 396 1,484 315 1,212 73 234
.......... 364 1,635 287 1,274 73 242
.......... 135 1,659 100 1,341 30 257
.......... 157 1,747 119 1,417 34 264
.......... 123 1,472 103 1,257 19 208
.......... 149 1,892 123 1,587 24 290
136 1,684 114 1,427 21 247
140 1,782 113 1,469 24 274
147 1,748 118 1,453 25 237
162 1,854 125 1,494 35 333
178 2,111 146 1,799 30 276
145 2,082 117 1,745 26 302
170 2,222 142 1,887 24 , 280
134 1,828 109 1,515 24 289
170 2,140 138 1,787 27 282
19 years 158 2,039 130 1,724 26 287

TIncludes all other races not shown as separate categories.
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Table IV. Number of examined persons 18-74 years of age and estimated population, by race, sex, and age of examinee: United States,

1976-80
Al races’ White Black
Number of Estimated Number of Estimated Number of Estimated
examined population examined population examined population
Sex and age persons In thousands persons In thousands persons in thousands
Both sexes
18-74 ye'ars ................................................ 12,504 141,728 10,834 123,494 1,431 14,740
20-74 years 11,864 133,605 10,301 116,593 1,336 13,681
18-24 YOAIS. ... vvi ittt i 2,054 27,448 1,738 23,362 268 3,406
20-24 years 1,414 19,325 1,205 16,461 173 2,347
25-34 years........ 2,237 32,752 1,901 28,357 284 3,499
B5-44 YRArS. ..o iiii e 1,589 23,651 1,379 20,392 173 2,527
45-54¥0arS......cviiiiiii 1,453 23,032 1,264 20,235 162 2,259
55-64years.........oovviiiiiiiiiiinnn. 2,556 20,350 2,262 18,243 264 1,760
B5-T4 YOAIS. .. ouentee ittt 2,615 14,496 2,290 12,906 280 1,288
1874 YOAIS. ... ie ittt et 5,916 67,555 5,148 59,198 649 6,592
20-74 years 5,604 63,611 4,883 55,808 607 6,102
18-24 years.......... 988 13,275 846 11,442 121 1,533
20-24 years 676 9,331 581 8,052 79 1,043
25-34 years.......... 1,067 15,895 901 13,864 139 1,546
35-44 years.......... 745 11,367 653 9,808 70 1,112
45-54 years.......... 690 11,114 617 9,865 62 1,044
55-B4 YOAIS. .. ..evviiiiieiiiiiiiiiiie s 1,227 9,607 1,086 8,642 129 801
B5-TA YOAIS. .. .ot eet ettt ettt 1,199 6,297 1,045 5,576 128 555
1874 YearS.......ovviiiiiiiiiiienieas 6,588 74,173 5,686 64,296 782 8,148
20-74 years 6,260 69,994 5,418 60,785 729 7,579
18-24 YOAIS. .. ..cciveeiiiiiiiiiinaiiens 1,066 14,173 892 11,919 147 1,873
20-24 years 738 9,994 624 8,408 94 1,304
25-34YQarS......coeuiiiiiiananns 1,170 16,856 1,000 14,494 145 1,953
35-44 years...........oovviinnnns 844 12,284 726 10,584 103 1,415
45-54 years...........c.eeun... 763 11,918 647 10,369 100 1,215
55-64years...........ooeinnn ' 1,329 10,743 1,176 9,601 135 959
(LT L TN 1,416 8,198 1,245 7,329 152 733

YIncludes all other races not shown as separate categories.

reciprocals of the probability of selection for examined
sample persons in the same income, age, region, and
SMSA groups. The percent distribution of the nonre-
sponse adjustment factors is shown in table V.

® Poststratification by age, sex, and race. The estimates of
the number of examined persons were ratio adjusted
within each of 75 age-sex-race cells to independent esti-
mates, provided by the U.S. Bureau of the Census, of the
population as of March 1, 1978, approximate midpoint of
the survey. The ratio adjustment used a multiplication
factor in which the numerator was the U.S. population
and the denominator was the sum of the weights adjusted
for nonresponse for examined persons. This ratio estima-
tion process brings the population estimates into close
agreement with the U. S. Bureau of the Census estimates
of the civilian noninstitutionalized population of the
United States. In general, it reduces sampling errors of
NHANES II estimates.

Nonresponse bias

In health examination surveys such as NHANES, there
exists the potential for three levels of nonresponse: house-
hold interview nonresponse, examination nonresponse, and
item nonresponse. Household interview nonresponse oc-
curs when the household medical history questionnaire is

Table V. Percent distribution of nonresponse adjustment factors:

Second National Health and Nutrition Examination Survey,

1976-80
Size of factor Percent distribution

Total ot e e 100.0
1.00-1.24 26.8
1.25-1.49... 54.8
1.50-1.74 ... 10.9
1.75-1.99.... 4.4
2.00-2.49 ... 22
2.50-2.99 0.9

not completed. Examination nonresponse occurs when
sample persons who respond to the household questions do
not come to the examination center for an examination.
Item nonresponse results when sample persons, interview-
ers, or examiners do not complete some portion of either
the household interview questionnaires or the examination
protocol. Intense efforts were undertaken during NHANES
II to develop and implement procedures and inducements
that would reduce all types of nonresponse and thereby
reduce the potential for bias in the survey estimates. These
procedures are discussed in Vital and Health Statistics,
Series 1, No. 15.

NOTE: A list of references follows the text.
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In NHANES II, the medical history interview nonre-
sponse was 9 percent, and, despite intense efforts to reduce
the number of examination nonrespondents, an additional
18 percent of the 27,801 persons selected for NHANES IT
were not examined (table II). However, a comparison of
the 1976 National Health Interview Survey and NHANES
IT?7 suggests that the nonresponse bias for some health-
related variables was not large because selected interview
items in NHANES II data agree so closely with comparable
items in the 1976 NHIS data. The 1976 NHIS was used for
comparison because it included data on diabetes, which was
also of interest in NHANES II, and because the nonre-
sponse rate was 4 percent. The author assumed that the
4-percent nonresponse was randomly distributed.

Data from earlier studies also suggest that no substan-
tial nonresponse bias exists. An analysis of data on exam-
ined and nonexamined (but interviewed) persons was done
using the first 35 stands of the first National Health and
Nutrition Examination Survey (NHANES I).** The two
groups were found to be quite similar with respect to the
health characteristics that were compared. In another study
of examined and nonexamined persons selected for partic-
ipation in NHANES I, no differences were found between
the two groups with respect to health-related variables.?® In
another study,*® factors relating to response in Cycle I of
the National Health Examination Survey of 1960-62 were
investigated. It was found that 36 percent of the non-
examined persons in that survey viewed themselves as being
in excellent health, compared with 31 percent of examined
persons. A self-appraisal of poor health was made by 5
percent of nonexamined persons and by 6 percent of those
who were examined.

In a different study of Cycle I,>' comparisons between
two extreme groups—those who participated in the survey
with no persuasive effort and those who participated only
after a great deal of persuasive effort—indicated that dif-
ferences between the two groups generally had little effect
on estimates based on numerous selected examination and
questionnaire items. These findings were interpreted as
evidence that no large bias exists between the two groups
for the items investigated, and they were offered as further
support for the belief that little bias is introduced into the
findings because of differences in health characteristics
between examined and nonexamined persons. As shown in
table II, response rates differ by age; however, the number
of interviewed and examined sample persons was poststra-
tified to agree with U.S. Bureau of the Census population
estimates to account for such differences.

Missing data

In examination surveys, information is lost not only
through the failure to examine all sample persons but also
from the failure to obtain and record all items of informa-
tion for examined persons. Age, sex, and race were known
for every examined person. However, one or more of the

NOTE: A list of references follows the text.
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anthropometric measurements were not available for ‘a
number of examinees. The extent of these missing mea-
surements is indicated in table VL. ‘

Table VI. Number of examined persons 6 months-74 years of age
with missing anthropometric measurements: Second National
Health and Nutrition Examination Survey, 1976-80

Measurement Number

Bitrochantric breadth..............ooiiiiiiiiii i i i 102
Elbow breadth ..........oiiiiiiiiiiiiiiii e 50
Mid-upper arm ClrcUmMfereNnCe. .. .....oovvvieieiiiiiiiiiiiiienianineeenn, 68
Chest circumference:

=T 60

SUPING Lttt ettt e 45
Triceps SKINTOIA .....ooii i i 163
Subscapular sKinfold. . ......ooveviii ittt 281
Sitting height ..o e 123
WeIgNt. . e 26
Helght . o 64
L =TT T=T e 3= 465

Imputation process

Estimates for missing anthropometric data were gener-
ally made on the basis of a multiple-regression type of
decision, substituting for the missing measurements those
of an individual who was of the same age, sex, and race and
who had other dimensions similar to those available for the
examinee with incomplete data. When no anthropometric
data were available for an examined person, a respondent
of the same age-sex-race group was selected at random and
his or her measurements were assigned to the nonexamined
person. However, handedness, chest circumference, crown-
rump length, and recumbent length were not imputed.

Skinfold thickness values were imputed if the skin was
so tightly bound to the underlying muscle that the techni-
cian could not pick it up into a double fold. The technician
recorded that he or she was unable to read the skinfold
thickness measurement, rather than implying that the skin-
fold existed but was so small that it measured zero.

Measures of variability

Because the statistics presented in this report are based
on a sample, they may differ from the figures that would
have been obtained if a complete census had been taken
using the same survey instruments, instructions, interview
and examination personnel, and procedures. The probabil-
ity design of this survey permits the estimation of standard
deviations and errors, although the highly clustered, multi-
stage probability sample design must be taken into account.
The reader should be aware that estimates of variances and
standard errors from this type of design are different from
and generally larger than standard errors calculated under
the assumption of simple random sampling.

Standard deviations

The standard deviation is a measure of the dispersion
of the observations in a population. It is useful in describing
the width of the distribution of the values in a population.
This measure can usually be estimated from a probability



sample. As estimated in this report, the standard deviation
also reflects part of the variation that arises in the measure-
ment process. If the values follow a normal (that is,
Gaussian) distribution in a population, as the stature mea-
surements do, then 1 standard deviation above and below
the mean encompasses approximately 68 percent of the
distribution; 2 standard deviations, about 95 percent; and
2% standard deviations, about 99 percent. The estimates of
standard deviations presented in the detailed tables were
calculated using the sample weights.

Variance estimation

Because of the sample design and estimation proce-
dures used in NHANES 1I, special procedures should be
used to analyze data from this survey. The theory for the
procedures and a design-based analytic approach to data
from NHANES were presented in a monograph designed
to aid users of data from NHANES 1.>? The purpose of this
section is to provide information and guidance in variance
estimation for analysis of NHANES II body measurement
data.

A design-based approach is used; that is, the sample
design is taken into account in variance estimation proce-
dures. Two aspects of the NHANES design must be taken
into account: One is the sample weights, the other is the
complex sample design. Sample weights and the strata and
pseudo primary sampling units from the sample design are
needed to estimate variance and test for statistical signifi-
cance.

Sample weights and variance estimation—Each person
in the sample represents a large number of people in the
U.S. population. If each sample person represented the
same number of people in the population (that is, if they
had equal probabilities of selection), the data could be used

NOTE: A list of references follows the text.

without weights to study relationships. Because they do not,
the sample weights, which incorporate the selection proba-
bilities, a nonresponse adjustment, and poststratification,
must be used to produce correct population estimates.

Sample design and variance estimation—The need for
incorporating the sample design is not as readily apparent
as the need for incorporating weights. Most methods of
statistical analysis taught in classes depend on the assump-
tion of simple random sampling. In surveys with complex
sample designs, the assumption of simple random sampling
is seldom appropriate. It usually leads to estimating smaller
variances than those estimated taking the complex sample
design into account. The smaller variances lead to more
apparently statistically significant differences than would be
found using the complex sample design.

The design effect is defined as the ratio of the variance
of a statistic from a complex sample (CS) to the variance of
the same statistic from a simple random sample (SRS) of
the same size; that is,

. Variance
Design effect = ——-=
Varianceg,q

The design effect is often used to show the impact of the
complex sample design on variances. If the design effect is
near 1, the complex sample design has little effect on the
variances, and one could consider assuming simple
random sampling for the analysis. However, design effects
in NHANES I and II were rarely near 1 and their size
was inconsistent.

The design effects shown in table VII are the averages
of design effects for the age groups usually presented in
Series 11 publications in the Vital and Health Statistics
series. The computer program SESUDAAN?? was used to
compute the age-specific design effects that are the basis
for the average design effects. Estimates for large age

Table VII. Estimated design effects, by demographic classification and anthropometric measurement: Second National Health and

Nutrition Examination Survey, 1976-80

Anthropometric measurement'

Race-sex group

Mean or All White  Black All White Black
proportion  Tolal males males males

females  females  females

Welght (6 MONthS-74 YBArS)..........oiiiiiiiiiiiiie ittt iieinaaens
Body mass INdeX (2-74 YEAIS) .......uviiiiiniiiitiiiiiiiiiiiiiiiiiieiienaenes
Helght (2-74 YBAIS)......ovv ittt i
Recumbent length (6 Months-3 years)............cc.vvviiiiiiiiiineienniinnnnan,
Sitting height (2-74 years)............oviiiiiiiiiiiiiiiiiiiiiiii
Crown-rump length (6 MONthS-3 YEAIS)..........ovviiiiiininereeiniiiiiineereens
Triceps skinfold (6 MONtNS-74 YEArS) ..........oeviiiiiiiiiieiiiiieiiiie e,
Subscapular skinfold (6 mONthS-74 Years)............coeeviiiviiiiiiiiinneenienn,
Mid-upper-arm circumference (6 months-74 years)...........cooveeiieeniinnnian
Chest circumference:

b A T L - T (o

6 months-3 years, SUPING..........iiiiiiiiii e,
Head circumference (6 months-7 Years)...........ccoiviiiieniiniievinenennennnn,
Bitrochanteric breadth (6 months-74 years)..............cccvvviviiiiiinnnnnnnnn.
Elbow breadth (6 MONthS-74 YEArs).........c.cvviiiiiinieiiiiininiiiiiiiiiiienens
Overweight (20-74 YEAIS) ... ..ccuvuuriirieettt e iiiiiniieeieesriariaiiareeeeeanns

Design effect

X 1.4 1.3 1.4 1.0 1.4 1.5 1.3
x 14 1.3 1.3 1.3 1.5 1.5 1.3
X 1.4 1.7 17 1.1 1.4 1.5 1.3
X 1.3 1.4 14 1.0 1.8 1.8 1.0
X 19 1.9 1.8 1.3 1.8 1.9 1.4
X 1.9 2.4 28 1.0 15 1.5 1.0
x 2.0 1.6 1.6 1.4 2.0 1.9 1.4
x 20 1.7 1.7 1.4 1.7 1.6 1.4
x 2.0 17 1.8 1.2 1.8 1.7 13
X 5.1 57 4.4 3.4 2.0 1.8 1.1
X 3.2 2.7 2.6 1.9 2.3 1.7 1.5
X 3.3 3.5 2.1 4.3 1.7 2.0 1.1
X 29 24 23 1.2 20 2.0 1.4
X 25 23 23 1.2 2.6 2.5 1.4
p 1.3 1.4 1.4 1.2 1.4 1.3 1.5

1Ages in parentheses indicate the age group for which measurement was obtained.
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ranges, such as “all ages combined” or “all adults,” are not
included in these averages.

The statistical approach used for computing the com-
plex sample variances in SESUDAAN is a first-order Tay-
lor approximation of the deviations of estimates from their
expected values. This method for obtaining approximations
to complex sample variances in large samples is well
known.** Woodruff** presented applications of this tech-
nique to sample surveys.

Statistical computing and variance estimation—In order
to eliminate the many tables that would be required to
present variance estimates for all the statistics in this
report, a “variance smoothing” approach has been used for
the presentation of estimated variances for the anthropo-
metric measures. By using this approach, a variance esti-
mate for a sample mean (¥;) is produced in two steps. First,
the simple random sample estimate of variance is calcu-
lated by squaring the standard deviation of the sample (S,)
and dividing it by the size of the sample (n;). This step is
summarized by the following equation:

Variance (simple random sample) = (S, )*/n; .

Second, the simple random sample estimate of variance
is multiplied by a design effect (defined as the effect that
the complex sampling design has on the magnitude of the
variances) that corresponds to the variable of interest (such
as type of body measurement by race and sex) to produce
the complex sample variance estimate of (¥).

The complex sample variance of a percent can be
determined in a similar way. Assuming simple random
sampling, the variance for the percent is calculated by
converting the percent to a proportion and using the stan-
dard formula for the variance of a proportion:

Variance (simple random sample) = pg/n.

This variance (simple random sample) multiplied by
the design effect provides an estimate of the variance from
a complex sample of the same sample size (n).

Example—The following example is illustrative. The
variances for the mean sitting heights of black and white
males ages 18-24 years (denoted by X and ¥, respective-
ly) are estimated using the following calculations:

® For white males 18-24 years,
Variance (simple random sample) = (3.5)%/846 = 0.014.

NOTE: A list of references follows the text.
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® For black males 18-24 years,
Variance (simple random sample) = (3.4)%/121 = 0.096.

Thus, the estimated complex sample variances are as
follows:

e For white males,

Variance (complex sample) = (1.8)(.014) = 0.025.
e For black males,

Variance (complex sample) = (1.3)(.096) = 0.125.

Statistical testing and variance estimation—QOnce the
complex sample variance has been calculated using the
design effect, one can proceed with the standard proce-
dures for statistical hypothesis testing,

In order to test the difference in mean sitting height
between black males and white males ages 18-24 years, the
usual test (in which the estimated variances are treated as
constants and the covariance between the means is ignored)
is defined as

Z = (fy -%3)/ V VAR (¥y) + VAR (¥p).

Using the appropriate means (table 20) and the variances
described previously, the Z statistic for this example is

Z = (933 -89.7)/ V0.025 + 0125
=93 (p < 0.01).

The user should recognize that this approach does not
incorporate the variance-covariance matrix. In most cases,
this leads to a slight overestimate of the variance because
the covariance terms that are subtracted in the variance of a
ratio are usually positive. Thus, in a borderline case, the
null hypothesis would be less likely to be rejected using this
approach than using the estimated covariance approach.*®

Age adjustment

The age-adjusted percents presented in’ this report
were calculated by the direct method and were adjusted to
the age distribution of the civilian noninstitutionalized pop-
ulation in the United States at the midpoint of NHANES
II. Because age distributions differ by sex and race, com-
parisons are made using age-adjusted values. Age-adjusted
data for sex and race groups can be compared directly
because the values assume identical age distributions for all
subgroups. These adjusted or standardized values are
meaningful only when comparing subgroups of the popula-
tion to control for confounding by age.



Appendix I
Data presentation and
reliability

The estimates in this report are numerical descriptions
of the distribution of body measurements and overweight in
certain population groups. Among the descriptive measures
are means, percentiles, percents, prevalence rates, cumula-
tive percent distributions, and standard deviations.

The mean value for a population group is the sum of
each value times its weight in the group divided by the sum
of the weights for that group. In calculating age-adjusted
means, it is assumed that each group has the same age
distribution; thus adjusting for the effect of age allows
comparison-of combined mean values among population
groups.

A percentile is a value that indicates the percentage of
people in a population with a value less than or equal to the
percentile value. The prevalence rate for a population is the
proportion of persons who are believed to be at risk for a
particular condition or disease in the population or who
exhibit the condition, disease, or risk characteristic at a
given time.

The standard deviation is an estimate of the degree to
which values vary in a population. A large standard devia-
tion indicates that the distribution of values is broad and
flat; a small estimated standard deviation implies a narrow,
spiked distribution. For further discussion of these mea-
sures, see appendix I.

The statistical guidelines used in this publication for

reporting means, standard deviations, and percentiles are as
follows.

Means and percents:

o If the sample size in the cell was less than 25, the value of
the estimated sample mean or percent is not reported.

o If the sample size was 25-44, the sample mean or percent
is reported with an asterisk (*) beside it to indicate that
the statistic does not meet the reliability standard.

e If the sample size was 45 or more, the sample mean or
percent is presented without caveat.

Standard deviations:

e If the sample size in the cell was less than 25, no
estimated values for the standard deviation are present-
ed.

Percentiles:

® The following sample sizes were required for the presen-
tation of percentile estimates given in this report:

Sample size Percentile
L 50th
20. .. e 25th and 75th
35, e 15th and 85th
50. ... . e 10th and 90th
100, . ... .. 5th and 95th

o If these minimum sample sizes were not met, an asterisk
is shown in the cell.
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Appendix il
Demographic and
socioeconomic terms

Age—Two ages were recorded for each examinee: Age
at last birthday prior to the time of examination and age at
the time of the Census interview. The age criterion for
inclusion in the sample used in this survey was defined as
age at the time of Census interview. The adjustment and
weighting procedures used to produce national estimates
were based on age at time of interview. Data in the detailed
tables and text of the report are also shown by age at time
of interview.

Race—For each individual, race was observed and
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recorded by the interviewer as “white,” “black,” or “other.”
“Other” includes Japanese, Chinese, American Indian, Ko-
rean, Eskimo, and all races other than white and black.
Persons of Mexican descent were included with “white”
unless definitely known to be American Indian or of an-
other race. Black persons and persons of mixed black and
other parentage were recorded as black. When the inter-
viewer was uncertain of the person’s racial background, the
person was asked about his or her race. If the person was
uncertain, the race of the father was recorded.



Appendix IV
~ Recording form

rorm HRA.12.7

(FORMERLY HRA-12-7A)
(2-19-76)

PUBL:C HEALTH SERVICE

DEPARTMENT QF HEALTH, EDUCATION, AND WELFARE

HEALTH RESOURCES ADMINISTRATION
NATIONAL CENTER FOR HEALTH STATISTICS

BODY MEASUREMENTS

Form Approved: O.M.B. No, 68-R1502

NOTICE - All information whick would

purposes of the survey, and will not
be disclosed or released to others for

HEALTH AND NUTRITION EXAMINATION SURVEY 1l 1 any purpose.

permit identification of the individual will
be held in strict confidence, will be used
only by persons engaged in and for the :

a. Deck No. b. Examiner No.

301 @ _

c--"R_et:brder‘N,q.' LR

{d.Age .
7, Mohths'

N — Measurement in cm. unless otherwise specified.
Measure left side also if the last digit of examinee’s sample number is 3 or 6.

1. Bitrochanteric breadth

() ——

H

2, Elbow breadth

: Right side = Left side

®—— S

3. Upper arm girth

-
| Right side Left side

—

4. Chest circumference — Midpoint

a. Erect (Ages 2 through 7)

o

. Supine (Ages 3 and under)

5. Head circumference (Ages 7 and under)

7. Subscapular skinfold (mm.)

H Right side Left side
1
'
. i i . ! J — —
6. Triceps skinfold (mm.) ! @
| Right side Left side

@ — —. —

Ba. Sitting height (Ages 2 and over)

b. Crown rump (Ages 3 and under)

9. Is examinee right or left handed?

i(12) 1 [ Right handed
2 (] Left handed

3 ] Uses both hands about the same
4 ] Not sure

10. Weight (Ibs.)

Sample number

N¢ 57191

®
|
|
|
|
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d. Recumbent length (inches) (Ages 3 and under)

. Standing height (cm.) (Ages 2 and over)

12. Cervical Spine (Ages 18 and over)

a. Rotation (degrees)

b. Lateral bending (degrees)

Severity of pain
(Mark one box in each column)

}
Severity of pain :@ 0[] None o[} None
{Mark one box in each column) i 1 ] Doubtful 1 O] Doubtful

1 2 (] Minimal 2 [_]Minimal

:' 3 [~ ! Moderate 3 ] Moderate

! 4[] Maximal 4 ] Maximal

i Right Left

1

1 ] Doubtful
2 "} Minimal

3 "] Moderate
4 [] Maximal

o[} None
1 | Doubtful
2 [] Minimal
3 [ ] Moderate
4 ] Maximal

13, Lumbar Spine (Ages 18 and over)
Flexion Cl to Sl
a. Erect (cm.)

b. Flexed (cm.)

Notes

Sample number

N? 57191

FORM HRA=12-7 (2-19-76}

Page 2



Appendix V
Body measurement
equipment and procedures

The information presented here is excerpted from
Examination Staff Procedures Manual for the Health and
Nutrition Examination Survey, 1976-1979, Part 15a.>

Equipment

Anthropometer parts: 2 sets of four sections each,
4 sliding arms, 1 circular metal base

Footstool

Sliding calipers

Skinfold calipers

Steel tape

Fiberglass tape

Special height scale

Polaroid land camera

Special light attachment for camera

Self-balancing weight scale

Set of weights for calibration of weight scale (one 25-1b
weight and five 50-1b weights)

Children’s measuring board

General

Two anthropometers are provided, one as a spare.
Each anthropometer consists of a rod in four sections with
two caliper arms. One of the arms is fixed to the top end of
the instrument; the other slides. The lower two sections are
used for sitting heights and will be mounted in the circular
metal base. The top section is used for bitrochanteric
breadth. The remaining section can be used when required
for measuring sitting heights of large examinees. The slid-
ing calipers used to measure elbow breadth may become
too loose; if so, use candle wax to tighten them.

With these anthropometers there are three sources of
error which must be checked daily. The chief technician
should see that:

1. The anthropometer numbers read in the proper
sequence and the movable arms slide freely without
slipping;

2. When mounted in the base, the instrument stands
vertically without support; and

3. The bottom end of the anthropometer is perfectly
flush with the undersurface of the metal stand. (Do
not handle anthropometers by the upper ends alone
as this tends to wrench them from their bases.)

NOTE: A list of references follows the text.

Measuring and recording

The examiner takes each measurement and says it to
the recorder. The recorder repeats the number, records it
in the proper space, and says the name of the next measure-
ment. The examiner should keep the measuring instrument
set until the recorder repeats the number. If the anthropo-
meter becomes unset in any way before the measurement is
read back, the measurement should be made again. On
standing measurements the recorder will ensure that the
subject stands erect. For the standing height measurement
the recorder should check the height photo to be sure of the
accuracy of the technician’s reading.

A recorder is important because he helps ensure the
accurate recording of the measurement while also helping
the examiner position the examinee correctly. The recorder
also assists the examiner by seeing that the steel tape is
horizontal with proper tension when girths are measured.
The recorder, having had the same training as the examin-
er, should recognize an error in measurement or in reading
from the wrong scale. (The anthropometer has two scales—
ascending and descending.) When he does see an error he
should call it to the examiner’s attention and have the
mistake corrected.

All measurements are to be taken to the nearest tenth
of a centimeter, except skinfolds which are to be taken to
the nearest half of a millimeter. If the digit to the right of
the last digit to be recorded appears to be exactly 5, the last
digit to be recorded should be raised one unit if it is odd or
stay unchanged if it is even. If a skinfold is too tight to be
measured, write “too tight” in the recording space for that
measurement (but, do try to get the subject to relax for the
measurement).

The original examiner and recorder will complete an
examination once it is started.

The measurements taken consist of various heights,
breadths, circumferences, and skinfolds. All are to be taken
on the right side of the body if possible. When any of the
measurements cannot be taken on the right side because of
casts, amputations, or any other reasons, these particular
measurements should be made on the left side and the
reasons noted on the recording page.

When the examinee’s sample number ends in “3” or
“6,” four of the measurements are to be taken on the left
side as well as the right side unless there is some reason it is
impossible to take them on the left side. In this instance,
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again, the reason not taken should be noted on the body
measurement page.

Procedure for measuring examinees 8
years and over

Record on the control record the examiner number

and the time the procedure begins. Record on the body
measurement form the examiner and recorder numbers.

Have the examinee stand with his feet together in the

standard erect position for the following five measure-
ments.
1. Bitrochanteric breadth—With the top section of the

anthropometer measure to the nearest 0.1 cm the
maximum breadth of the body at the level of the
greater femoral trochanters. Compress the soft tissue
over the trochanters as much as possible by applying
pressure on the caliper arms near where they touch the
body (not where the arms are attached to the anthro-
pometer). Take this measurement over the examinee’s
gown.

2. Elbow breadth—Have the examinee extend his right

70

arm forward until it is perpendicular to his body. Bend
the arm so the angle at the elbow forms 90° with the
fingers pointing up and the dorsal part of the wrist
toward the examiner. With the sliding calipers along
the axis of the upper arm, measure to the nearest
0.1 cm the greatest breadth across the elbow joint. This
is a bone to bone measurement across the epicondyles
of the humerus and is usually taken at an oblique angle
because the inner condyle is lower than the outer
condyle. Be careful that the calipers do not slide off the
epicondyle.

. Mid-upper arm circumference—With the examinee’s

right arm flexed 90° at the elbow, use the fiberglass
tape to measure to the nearest 0.1 cm the distance from
the outer edge of the acromial process to the olecranon
process of the ulna. Mark the outer edge of the
acromial process first, then place the tape on the mark
and locate the midpoint between the acromial and
olecranon processes. Mark this midpoint carefully. This
is the level at which both the arm girth and triceps
skinfold are measured.

. Triceps skinfold—Have the examinee relax his shoulder

and let his arm hang freely at his side. Mark a point on
the right mid-triceps in the same plane as the mid-
humeral point used for the upper arm girth and per-
pendicular to the olecranon process of the ulna. Grasp
the skin and subcutaneous tissue firmly with thumb and
forefinger approximately 1 cm above this level and
draw directly back from the body making sure that no
muscle tissue is included in the fold. The crest of the
fold should be parallel to the long axis of the arm.
Apply the calipers at the level of the point marked
above and measure the fold to the nearest ¥ mm
without releasing the fingers. Take a second measure-
ment; if the two disagree, continue taking measure-
ments until you get two that agree to within 1 mm.,

5. Subscapular skinfoll—Have the examinee relax his

shoulders and arms. Palpate the inferior angle of the
scapula. Grasp a fold of skin and subcutaneous tissue
directly above the angle firmly with the thumb and
forefinger and draw straight back from the body mak-
ing sure that no muscle tissue is included in the fold.
The fold should parallel natural cleavage lines of the
skin which are often lines about 45° from the horizontal
extending medially upward. Apply the calipers about 1
cm below the thumb and forefinger and measure the
fold to the nearest %2 mm without releasing the fingers.
Take a second measurement; if the two disagree, con-
tinue taking measurements until two agree to within 1
mm.

. Sitting height—Have the examinee sit as far back on the

measuring table as he can so that the backs of his knee
joints (popliteal fossae) are at the front edge of the
table. Have him sit erectly with his eyes straight ahead
and the infraorbital meatal line parallel to the table top
(i.e., eyes in horizontal plane looking straight ahead).
Check with the recorder on the examinee’s position
before making the measurement. Then bring the cali-
per arm down firmly against the midline of the exami-
nee’s head. (Note: you might have to compress some
hairstyles.) Take the measurement to the nearest
0.1 cm with your eyes at the same level as the caliper
arm. Do not make the reading at an angle. Shorter
technicians should use the stool available in the mea-
suring room as an aid.

. Handedness—Ask the examinee whether he is right-

handed or left-handed and record his answer by check-
ing the appropriate box.

8. Weight—

a. Examinees who weigh 250 pounds or less:

(1) Ask the examinee to stand still on the scale (in
slippers).

(2) Wait until the scale pointer stops moving.

(3) Insert the bottom of the body-measurement
page on the case record in the slot at the front
of the scale’s printer.

(4) Depress the bar on the front of the printer to
record the weight on the record to the nearest
quarter of a pound.

(5) Check to be sure that the recorded weight is
legible.

(6) Record weight on the body measurement form
in the space provided (Item 10) near the bot-
tom of the form. Always record the weight in
five digits, fill in the blank spaces with zeroes
as appropriate, e.g., 98.5 should be entered as
098.50.

b. Examinees who weigh more than 250 pounds:
Since the scale printer will only print'to 250
pounds, the following procedure must be
followed if an examinee weighs more than 250
pounds:

(1) If the examinee weighs more than 250 pounds,
but no more than 350 pounds:



(a) Move the bottom weight on the notched
bar on the front of the scale to 100 pounds
(far right);

(b) Weigh the examinee and stamp his case
record just as though he weighed less than
250 pounds;

(c) Add 100 pounds to the stamped weight
total on the body measurement page; and
then

(d) Record the total weight (stamped weight
plus 100 pounds) in the proper space on
the body measurement page.

(2) If the examinee weighs more than 350 pounds,
but no more than 400 pounds:

(a) Move the bottom weight on the notched
bar to 100 pounds;

(b) Move the top weight on the numbered bar
to 50 pounds (far right);

(c) Weigh the examinee and stamp his case
record just as though he weighed less than
250 pounds;

(d) Add 150 pounds to the stamped weight
total on the body measurement page; and
then

(e) Record the total weight (stamped weight
plus 150 pounds) in the proper space on
the body measurement page.

(3) If the examinee weighs more than 400 pounds
ask him to estimate his weight.

9. Height—

a.

Have the examinee stand erect with his back and
heels against the upright bar of the height scale,
(“Stand up tall” or “Stand up straight”) with feet
together and head in the Frankfort Horizontal
Plane (“Look straight ahead”). Grasp the exam-
inee under the mastoid processes and lift him
gently upward.

Bring the horizontal bar down snugly to the exami-
nee’s head.

Stick one of the sample number labels next to the
tape on the upright bar so the number label can be
read when the height scale is photographed.
Photograph the height measurement and ask the
examinee to step aside.

Process the film and place the sample number
label from the height scale on the photo. Do not
cover up the scale or the photographed sample
number.

Record the standing height on the body measure-
ment form as read from the photograph in the
space provided (Item 11). This should be recorded
in four digits to the nearest mm (0.1 of cm) from
the metric scale. If there are fewer than four digits,
fill in the blank spaces with zeroes as appropriate,
e.g., 99.0 should be 099.0. When the measurement
is exactly at the half-way point between 2 mm
round up if the preceding whole number is odd and
round down if even.

Procedure for measuring children under 8
years old

1.

2.

3.

Bitrochanteric breadth—Use the same procedure as
that for older examinees.

Elbow breadth—With child standing or sitting, use the
same procedure as that for older examinees.
Mid-upper arm circumference—The arm must be fully
extended and as relaxed as possible. Otherwise, use the
same procedure as that for older examinees.

. Chest circumference

a. 2 years old and over, standing—Using the steel
tape, measure to the nearest 0.1 cm the chest
circumference at the level of the nipple line at
midrespiration, with the examinee breathing nor-
mally and with his arms relaxed at the sides. The
tape should pass around the chest so that it is at
right angles to the longitudinal axis of the body.

b. 3 years old and under, supine—Measure the child
lying supine on the infant measuring board. Mea-
sure the circumference with a steel tape at nipple
level, the tape being placed at right angles to the
longitudinal axis of the body. The measurement is
taken to the nearest 0.1 cm at normal midrespira-
tion.

. Head circumference—The child can be either sitting or

standing. Steady the child’s head and measure its cir-
cumference to the nearest 0.1 cm by placing the steel
tape firmly around the frontal bones (forehead) just
above but not including the supra-orbital ridges, pass-
ing it around the head just above the ears on each side,
and laying it over the maximum occipital prominence at
the back of the head. The tape should be pulled firmly
to compress the hair (and underlying soft tissues).

. Triceps skinfold—With the child either standing or

sitting (preferably standing) use the same procedure as
that for older examinees.

. Subscapular skinfold—With the child either standing or

sitting (preferably standing) use the same procedure as
that for older examinees.

. Sitting height (2 years old and over)—Have the child sit

erectly on the measuring table with his eyes directed
straight ahead (the eyes should be in a horizontal plane
looking straight ahead). The child should sit as far back
on the table as he can so that the backs of his knee
joints (popliteal fossae) are in contact with the front
edge of the table. Check with the recorder on the child’s
position before making the measurement. Younger chil-
dren need to be encouraged to sit straight and you
might have to give support to a younger child, ie.,
straighten out his back by placing one hand (right) over
the upper part of the chest and the other hand (left)
over the lumbar area, and pushing gently. After check-
ing the child’s position with the recorder, bring the
caliper arm firmly against the midline of the examinee’s
head. Note: you might have to compress some hair-
styles. Take the measurement to the nearest 0.1 cm
with your eyes at the same level as the caliper arm.
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9.

10.

11.

12.

Crown-rump length (children 3 years old and under)—
Measure on the infant measuring board with the child
lying on his back with his knees bent to a right angle.
One technician holds the child’s head in the Frankfort
plane (i.e., eyes straight ahead, in this case straight
upward so that the plane they form is parallel to the
movable foot board) and applies gentle traction to
bring the head into contact with the fixed head board.
The second technician supports the child’s legs under
the flexed knees and brings the movable foot board to
rest against the child’s buttocks with firm pressure.
Weight—Use the same procedure as that for older
examinees.

Standing height (2 years old and over)—Use the same
procedure as that for older examinees.

Recumbent length (children 3 years old and under)—
Measure on the infant measuring board with the child
lying supine. One technician holds the child’s head in
the Frankfort plane and applies gentle traction to bring
the head into contact with the fixed head board. The
second technician holds the child’s legs roughly midway
between the ankles and knees, with the toes pointing
directly upward. Then, while applying downward pres-
sure to the legs (to prevent the knees from flexing), the
technician brings the movable foot board to rest firmly
against the child’s heels. You may need extra help
(third person) for restless infants under 2 years to
make measurements as quickly as possible and main-
tain accuracy.

Field checks

1.

2.
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Calipers—Calipers must be checked before each stand
and once a week during the stand against a metric
tape. The skinfold caliper should be checked daily
before use. To do this place the standards between
the caliper arms and see that the reading on the scale
corresponds to the length of the standard. If the
calipers are not right, adjust them by pressing firmly
on the arms. If they are 1 mm or more out of
calibration, use the other available calipers and return
the one out of calibration to headquarters.

Height—

a. At the beginning and end of each stand, check to

be sure that:

(1) The upright bar and tape measure have not
been changed or damaged. Check the accuracy
of the tape with the sitting height anthropo-
meter. Set the sitting height anthropometer at
about the middle of the height scale base. Turn
the movable anthropometer’s caliper arm up-
side down. Take the picture of the height
measurement. Read the anthropometer mea-
surement the same way as for sitting height
and record the reading on the back of the
photograph. Send the photograph to the Chief,
Quality Control Section, headquarters. The
photograph should include the stand number

and location, date, number of the person who
checked the scale, anthropometer reading, and
whether it was the beginning or end of the
stand. If the measurement does not agree with
the sitting height anthropometer, adjust the
sighting window until the measurement does
agree with the sitting height anthropometer
setting. Take a picture after the adjustment
and send the photograph to headquarters.

(2) The horizontal bar is firmly attached to the
upright section that slides on the upright bar.

(3) The camera and light are working to produce
optimum photos. Any necessary repairs and
adjustments should be made as soon as possi-
ble. This equipment is the only means we have
for measuring height.

b. Check daily that the standing height measurer
operates smoothly.

3. Weight—At the beginning of each stand before the

examinations begin and again at the end of the stand,
the scale should be calibrated at zero and at intervals of
25 pounds all the way up to 250 pounds. If the scale is
out of calibration by a constant amount at all calibra-
tion weights, correct the error with the adjustment
knob on the left side of the scale. If the trailer is not
level, the scale will have to be zeroed. If adjusted to
lower than 0.00 it will read E.EE; but when adjusted
correctly it will read 0.00. After zeroing the scale
properly, stamp zero on any ordinary sheet of 8x10%;
paper. Then weigh the calibration weights in incre-
ments of 25 pounds, starting with 25 pounds and going
up to 250 pounds and stamping each weight on the
paper. Altogether, 11 recordings should be made on
the paper. The paper with the recorded weights should
also include the stand number and location, date, the
number of the person doing the check procedure, and
whether it was the beginning or end of the stand. Mail
the recording immediately to the Chief; Quality Con-
trol Section, headquarters.

If the scale is out of calibration by ¥ pound or more at
three stations, have it repaired.

The ribbon for printing the weight will need occasional
replacement (approximately every 6 months). When
the printing starts getting dim, call a Toledo Scales
dealer for replacement ribbon.

At the end of each stand, turn the scale lock to a
vertical position for transit. The tech responsible for
the body measurement station should weigh himself
daily to roughly check the accuracy of the weight scales.
If there is any reason to believe the scales are not
accurate, a complete recalibration should be done. The
recording of the calibration should be sent to head-
quarters.

4. Anthropometers—Check daily to see that the sitting

height anthropometer is vertical on the table top and
that the caliper arm is perpendicular to the bar and not
bent. See that the arms of the bitrochanteric breadth



anthropometer are perpendicular to the bar and not
bent.

5. Log book—In a book that stays with the trailers write in

the following headings:

Date, Technician Number, Measuring Drive Number
Omm, 10 mm, 20 mm, 30 mm, 40 mm, 50 mm,
Counter Reading, and Tape Measure Reading.

Record daily in the log book the required identifying
information under the appropriate headings. Then

record the skinfold caliper calibration reading for each
standard. Finally, move the foot board of the baby
board as close as possible to the head board; record in
the book the counter reading. Measure with tape mea-
sure the distance between head and foot boards, and
record that reading.

. Cleaning of equipment—At the beginning of each

stand the anthropometer, calipers, and tape measure
should be cleaned with vinegar.
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